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An Unmatched Analysis of the Elbow Joint & Its Surrounding 
Musculature Part II  

Researched and C omposed by Jacob Wilson , BSc. (Hons), MSc. CSCS  

 

  

Abstract 

The nervous system coordinates actions within the elbow flexors with extreme and 

complex precision.   Indeed, for decades, researches have been awestruck by its 

intricate methods of control.   It appears to utilize various mechanisms, which 

include: mathematical calculations, recognition of mechanical advantages with 

changing lines of pull, and specified s ynergistic tandems.   Also recognized is the 

task -dependent protocol used by the NT to call specialized motor units "within" a 
single muscle into play.  

The objective herein will be to uncover how varying angels of elbow flexion affect the 

biceps brachii, br achialis, pronator teres, and brachioradialis.   Additional care will be 

taken to detail specified actions at each of the aforementioned sites.   Furthermore, a 

strategic plan of action will be displayed, allotting the reader top scientific evidences 
toward the goal of maximized growth, as well as separation.  

 

  
Introduction 

In 1913, Sir Charles Sherrington wrote that muscles are synergistic when 

they "act mechanically in the same direction at the same jointò or those 

ñwhich act similarly at two neighboring joints (59).ò   Almost a century later, 

it has been noted by numerous scientists that the explanation of how the 

elbow flexors work together (as the definition of synergy suggests) is 

extremely  complex and, in many cases, downright unpredictable (73, 

13,  20,  12)!   Buchanan, along with easily the top experts in the world 

regarding the elbow joint, concluded the following in regards to the muscles 
which act on this region as well as the movements that take place therein:  

ñSuffice it to say that some kind of computational -predictive - feedback 

control strategy approach -may be needed to understand the solutions that 

the nervous system introduces to handle what is clearly a highly complex 

mechanical task (13)  ñ  

They propose that the nervous system literally stra tegizes each and every 

movement in a manner that is somewhat mind -boggling.   Thus, it is not 

enough to relay the actions of the elbow flexors to you.   Instead, we will 

need to review extensive and extremely complex literature.   I propose a 

layer - like attac k to the subject.   Simply put, I will break down the elbow 

flexors in a wave - like pattern, or what you might call a reductionist 

approach.   The goal is to significantly expand your understanding of this 
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stupendous system.    

Overview of Approach 

1.   Anatomi cal Overview -  Section one will cover the "basic" actions and 

anatomical locations of each elbow flexor.  

2.   Mechanical Terms -  To understand how the nervous system recruits 

varying muscles, you must understand key Biomechanical terms.   I will 

define them in section two.    

3.   Discussion of Muscular Synergies between Elbow Flexors -  As 

bodybuilders, you need to realize how the elbow flexors interact.   Much of 

this sport is the enablement of the artist (and that is what a true BB has to 

be) to target a speci fic muscle group.    

4.   Summary of Synergy -  Here we summarize the results found and relay 

strategies to promote specified hypertrophy during workout routines.  

Additionally, we discuss secondary elbow flexors -  Certain muscles can 

increase elbow flexion st rength, which are themselves not normally 

considered primary muscles with this action.   Nevertheless, by targeting 
them, you can significantly improve your ability to produce torque.    

Actions and Anatomy of The Biceps Brachii 

 

The biceps are, dare I say: a beautiful muscle.   They provide several 

dimensions to the entire physique. Additionally, there is essentially no pose 

which can cover this vital muscle group up.   Several dimensions have been 

ascribed to their architecture.   Such as biceps height, length, width, density, 
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as well as separation between heads.   We will discuss the science behind 

those dimensions in our theoretical section.   For now, we focus on 

anatomi cal conditions.  

The scapula is a triangular bone which lies on the back of the rib cage.   

Laterally it has a socket which contains the head of the humerus.   This is 

know n as the shoulder joint.   The biceps is a two -headed muscle and both 

heads cross the shoulder joint.  

 

1.   The short head is also known as the medial head, due to its closer 

location to the midline of the body.   Its origin (recall that the origin of a 

muscl e group is the more mobile sect.   I.E. when the muscle shortens, it 

does so from insertion toward the origin) lies on the coracoid process of the 

scapula.   The coracoid is a hook - like protrusion which lies laterally and just 

above your clavicle.   Do you fe el that bump?   That is where the short head 

attaches.   The short head tendon passes distally and then blends into the 

thick gaster or belly of the muscle.   It then continues downward for the 

length of the humerus.   Finally, its tendon travels past the hume rus and 

inserts on the medial landmark of the lateral forearm bone, which you know 

as the radius.   The landmark it inserts on is known as the radial tuberocity.   

Overall, the short head of the biceps adds inner thickness to the anterior 
arm.  

2.   The long h ead is also known as the lateral head, due to its location 

further away from the midline of the body in relation to the short head.   It 

originates on the supraglenoid tubercle of the scapula.   Recall that the 

glenoid fossa is the "socket" which the head of  the humerus forms a joint 

with.   Supra refers to the fact that a protrusion, directly above the glenoid 

fossa, can be found on the scapula.   Thus, the long head tendon attaches 

above the shoulder joint, and therefore crosses it (that is important!).   The 

tendon then spans out laterally and distally on the humerus.   Consequently, 

the tendon carves out what is known as the "bicipital groove,"  also known 

as the intertubercular groove (28, 38,51).  

It is known as such due to the fact that it is in between two t ubercles (which 

are protrusions on the humerus where the rotator cuff m. attach, see 

superficial muscles of the back part III).    
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The long head passes distally  where the two heads of the biceps meet for 

the majority of the length of the humerus.   They are actually separate 

entities, until their tendons fuse at the end of the muscle, and finally they 

both insert into the radial tuberocity.   The long head of the b iceps is known 

for adding outer thickness to the anterior arm, as well as height or peak.    

Key Anatomical Points Which Effect Actions 

1.   The bicepôs origin crosses the shoulder joint.  Conclusion:   The position 

of the shoulder joint effects the bicepôs ability to contract.   Secondly, the 

biceps have actions at the shoulder.   Such consequences make them a   

"multi -articulate" muscle.   Further down in the article, I will discuss how 

different shoulder movements effect the biceps.   There is an additional poin t 

of interest, however, and that is a multiple joint muscle has to be 

innervated by the nervous system in a more complex manner than a single 

joint muscle, for the simple fact that it has to control multiple joint 

movement (78, 29).   As you will see, the b iceps are therefore extremely 

(more like insanely) complicated, and recruiting of certain aspects of it are 

indeed "task -dependent (79, 11)."    

2.   The insertion point of this muscle is fixed on a moveable bone (the 

radius).   As a consequence, contraction of the biceps effects radial 

movement, and radial movement effect the bicepsô line of pull!  Thus, we 

are in the presence of a muscle which operates at three different joints!   

You can now see why the nervous system has such a tremendous job.  

 
Actions Discussed 

For the above reasons, the actions below may not always be optimal, 

depending on the position of the forearm and/or shoulder joint.   Once 

again, my intentions are to introduce you to these actions now, and delve 

into the details later.  

1.   Flexion at  the Elbow -  Note that the muscle fibers of this two -headed 

muscle are parallel (this has further implications).   When they contract, 
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therefore, they pull the forearm muscles closer to the humerus, such as in a 
barbell curl.  

2.   Supination -  Recall that su pination is the process by which the forearm is 

externally or laterally rotated, such that the palm of your hand faces 

upward.   It is confirmed that the biceps contribute tremendously to this 

movement (50, 58).   To understand why, think of a yo -yo.   You be gin by 

winding the contraption up via wrapping the string around its center.   When 

you release the yo -yo, as the string comes out, it ends out rotating the yo -

yo in a 360 degree motion.   Letôs apply this to the radio-ulnar joint.   You 

realize that the head  of the radius fits nicely into the radial notch.   

Additionally, the radial tuberocity, which the biceps insert onto, is placed 

medially, such that when the radius is pronated (internally rotated), the 

tendon of the biceps becomes wound up around the radiu s like a string on a 

yo -yo.   When the biceps contract, the tendon pulls on the radius and rotates 

it back outward (external rotation).    

3.   Flexion of The Shoulder Joint -  Basamajian and Delucia found significant 

activation in the biceps during shoulder f lexion (10); such results have 

much confirmation (60, 77, 14).   An example of shoulder flexion would be 
one arm dumbbell front raises.    

4.   It is fascinating to note that this muscle actually works as an abductor in 

cases (61).    

 

 
  

To illustrate my point, let us analyze a relevant study on the subject.   

Sakurai et al., in the journal of "Clinical Orthopedics," conducted the 

following experiments (61):  

 

  

Purpose:   "Surface electromyography was performed for both heads 

of the biceps brachii in 11 healthy men while the muscles were under 
30 % maximum isometric shoulder flexion and abduction."  

Test:   "Electromyographic activity was normalized as a percentage of 
maximal muscle contraction during 24 shoulder motions."  

Results: "Electromyographic activity was detected in all  motions 

examined, sug gesting that the biceps muscle acts as a flexor and an 
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abductor of the shoulder."  

  

Interestingly enough, to back the electromyographic conclusions, they 

directly tested the power loss and fatigue in the biceps and found that 

"Muscle fatigue of the biceps and the deltoid muscle also was determined at 

30% of maximum isometric flexion. All muscles had significantly decreased 

mean power frequency and turns count (61). "  

5.   Studies also suggest that the biceps act as internal and external rotators 
of the should er joint (61, 10).    

6.   The long head of the biceps has been cited as having the ability to 

provide support to the shoulder joint, in a similar manner to the anterior 

rotator cuff muscles (9, 57).   For example, Blasier et al. tested numerous 

musclesô capabilities to stabilize the glenohumeral joint.   In their 

experiment, "muscle forces were mechanically applied to eight shoulder 

specimens."  It was demonstrated that " the long head of the biceps was 

found to reduce the subluxation force in certain positions  (9)."  

Actions and Anatomy of the Brachialis 

 

The brachialis is known as the workhorse of the elbow flexors, due to its 

high activity level.   It lies deep to the biceps brachii, which makes for some 

interesting conversation.   Firstly, you can see the muscle distally and on the 

inside of the arm.   It separates the biceps from the triceps when you look at 

the arm from the inside,  and literally finishes a strai ght arm pose.  
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1. Lateral View of the Arm            2. Medial View of The Arm  

Laterally, the brachialis gives the arm a 3D look, as seen in the lateral 

picture above and the anatomical diagram below.   There is a theory which 

you can understand by carefully viewing the picture:  If you increase the s ize 

of the brachialis, it will push the biceps "upwards" and improve their peak --
many feel drastically!  

 

Attachment Points -  The deltoid inserts into the deltoid t uberocity, about 

one 3rd to halfway down the humerus.   There is a poem, which does not 

rhyme, that goes like so: "Where Deltoid Ends, Brachialis Begins."   Thus, on 

the lateral aspect of the humerus, below the deltoid, lies the origination of 

the brachialis .  It then passes underneath the biceps and inserts on the 
Ulnar tuberocity and coracoid process of the same bone.    

Points you need to realize as well as actions:  

1.   The brachialis does not cross the shoulder joint and is thus a 

monoarticulate muscle.  

2.   Finally, it inserts on an almost unmovable bone.   This gives the 
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brachialis a valuable position among the elbow flexors.  

The brachialis acts as an elbow flexor.   Again, due to the fact that it does 

not have attachment points on the radius, it does not ac t as a mover of 

either internal or external rotation of the forearm, like the biceps brachii 

can.    

Actions And Anatomy of the Brachioradialis 

 

The brachioradial is is the freakiest muscle on the forearm,  bar none.   It 

attaches on the humerus and is intimately close to the lower biceps on the 

lateral aspect arm.   Consequently, if you study an athlete such as Kevin 

Levrone, you will notice that these muscles, when f ully developed (and his 

are certainly that!) give the illusion that your biceps are lengthened.   To put 

it a better way, it leaves no dead space laterally as the biceps taper into its 

tendon.   It serves as the great connector between humeral and forelimb 
freak.    

The brachioradialis originates on the supracondylar ridge of the humerus, 

travels all the way down the forearm, and inserts just proximal (above) the 

styloid process of the radius.   Put your hand out in front of you with your 

palms facing downward.   Do you see that bump all the way distal and 

lateral, near where you would wear a watch?   That is the styloid process of 

the radius.    

Actions -  This muscle is an elbow flexor.   However, studies also show it has 

supination as well as pronation actions.   According to Basamajian and 

Delucia, it has the capability to supinate the forearm when it is already 

pronated, but can only do so to the neutral position.   It can pronate the 

forearm to the neutral position when it is fully supinated (10).  
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Actions And Anatomy of the Pronator Teres 

 

When performing a hammer curl, you cannot help but notice the freaky area 

just under the elbow that spirals down the forearm.   That is the pronator 

teres.   It does much of what the brachioradialis does, in that it ties in the 

lower biceps with the forearm (which creates the illusion of greater biceps 

length and/or fills in gaps) and provides one of the freakiest forearm 

muscles kno wn to man.   It originates on the medial epicondyle (actually just 

above it) on the humerus, and inserts on the lateral aspect of the humerus, 

approximately half way down the shaft.    

Actions -  This muscle acts as a flexor of the elbow, as well as in pronat ion of 

the forearm (hence its name).  

Part Two - Elbow Mechanics 

In the following paragraphs, I will explain to you the main factors which 

affect the amount of strength produced at the elbow joint.   A few key points 
to note are as follows:  

1.   Some muscles have a greater mechanical advantage at force production 

than others.   Realize that, due to the fact that we are dealing with flexion, 
supination, and pronation, these mechanical advantages will vary.  

2.   The line of pull changes during elbow flexion, forea rm supination, and 

pronation for several muscles discussed and, with it, the mechanical 

advantages.   I will diagram when the advantages are optimized and when 
they are at their weakest.  
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3.   Muscles are constructed with notably different architectures.   These 

architectures effect the amount of force generated.   Such factors are 

covered below.  

4.   The architecture of a muscle can also effect the degree of shortening it is 

capable of producing, as well as the speed of shortening.  

We begin our discussion with t he concept of "moment."    

Moment -  In the event that a force causes a segment to rotate, the product 

(rotation) is known as a Moment, moment force, or torque (80).   Certain 

conditions must be met in order for the product "moment" to be produced.   
They can be outlined as follows:  

Note: Moment and Torque are interchangeable terms 

1.   During rotation, a segment moves around an axis.   For our purposes we 

will say that the axis, which is also known as the center of rotation, is 

fixed.   For example, your forearm rotates around the axis produced by the 

hinge joint of the elbow.    

2.   The rotation caused needs to be further looked into  and, to do so, I want 
you to think of a wrench.    

 

 

If you were to take that wrench and use it to unscrew a bolt, you would do 

the following:   1.  Attach the wrench to the bolt.   This attachment becomes 

fixed.   2.   Next you apply a force off - center to the axis of the bolt.   In other 

words, it w ill do you no good to push the wrench into the bolt.   If you were 

to do this, you would create no torque.   You must apply the force away from 

the center of the bolt and, when you do this, you will produce a Moment.     

You need to realize that torque is a m easure of two concepts.   The first is 

force, and the second is known as Moment Arm, Lever arm, or force arm.   

Each of those terms is interchangeable.   We will use moment arm here.   

Thus, when determining the magnitude of a torque, which is how you would 
me asure elbow flexion strength, you would use the following equation  

T = F x MA  

Where T = Torque, F = Force, and MA = Moment arm.  


