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In many presentations of anatomy, the myological, neurological, and 
angiological body systems are shown isolated, either diagramatically 
or schematically. Sometimes these body systems are shown hovering 
around the skeleton, making it challenging to understand exactly 
where they lie in the whole body. This workbook and my system, 
however, are designed to allow users to learn anatomy while 
mapping these systems three-dimensionally within the appropriate 
body context. Building each subsystem  —layer upon layer — allows 
users to discover spatial relationships between the body’s systems 
and the whole body.

For the sake of simplicity and clarity in this workbook, I have 
choosen to use grossly out-of-scale nerves and blood vessels and 
I have also combined some of the muscles in the human arm and 
minimized much of the detail in all the body systems — the clay 
allows users to add more detail. The subject here is confined to one 
side of my “Classic” Maniken® 11 model version, which was created 
standing in the Standard Anatomical Position. Most of the anatomy 
in this workbook is bilaterally symmetrical, so that either or both 
sides of this model can be used for building. 

Maniken models interpret the skeletal system as composed of 
subsystems. The axial subsystem includes the cranium through the 
coccyx. The separate branchial subsystem (derived from gill arches) 
includes facial and pharyngeal components. The pectoral subsystem 
separates at the sternoclavicular joint and the pelvic subsystem 
separates at the sacroiliac joint. This workbook focuses on the limb, 
omiting most glenohumeral musculature. The only muscle from the 
axial subsystem of the arm used in the work was the scalene mm. 
group, for supporting the brachial plexus. 

This workbook is a companion to other titles in my Human 
StepByStep™ series, allowing learners to discover similar patterns 
of bone, muscle, nerve, and blood vessels that exist between our 
pectoral and pelvic appendages. Following the steps depicted here, 
everything is built using simple plasticene clay, color-coded in bright 
hues for emphasis. 

Author’s Notes on the Workbook
Workbook Procedures

1 Form a simple central nervous system. 

2 Build the deepest layer of muscles. 

3 Construct the roots, trunks and branches 
of the peripheral nerves, observing that the 
branches often follow the edges of muscles. 

4 Create the major arteries, naming each part 
of the continuous tubing. 

5   Develop the layer of superficial muscles. 

6   Pattern the superficial veins on the top layer  
of superficial muscles.

a. = artery / aa. = arteries (plural)

l. = ligament / ll. = ligaments (plural)

m. = muscle / mm. = muscles(plural)

n. = nerve / n.n. = nerves(plural)

o. = osteological (bony) feature

v. = vein / vv. = veins(plural)

terra cotta-muscle       yellow-nerve                    red-artery      blue-vein

You can look for the first occurance of any 
formal term in the contents on pages iv and v. 
The type of structure is indicated by a letter-
form, typical in anatomy work, as listed at the 
right.  
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2
Press the temporal lobe into the 
temporal fossa of the cranium.

1
Construct a thick lobe of clay 
to begin making the cerebral 
cortex n. of the brain—the 
fore-brain.
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4
Press it into the cranium to fit 
alongside the temporal lobe.

3
The second lobe is the parietal lobe.

6
Finish the cortex by adding the 
occipital lobe into its fossa.

5
Add the frontal lobe into its own 
fossa above the orbit of the eye.
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8
Draw the cauda equina onto 
the clay forming the spinal 
cord beginning at the mid-
lumbar area.

7
Add the spinal cord.

9
Form the hind-brain,  
the cerebellum.

10
Place the cerebellum into 
the cerebellar fossa and 
make a bridge between the 
cerebellum, the brain stem, 
and the spinal cord.
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11
Add the mid-brain. 

12
Add the corpus callosum.

13
Build the brachialis m. It is 
the ventral elbow muscle, 
crossing one joint.

14
Assure that this muscle 
does not cross the 
supracondylar ridge.
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15
Make the supinator m. slip 
through the hiatus in the 
interosseus membrane to 
attach onto the ulna.

16
Roll the muscle belly 
around the radius.

17
Attach supinator m. to 
the ventral radius.

18
Trim the distal edge of 
supinator m.      
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21
Roll out and flatten a long 
clay muscle that tapers on 
both ends. This will become 
flexor pollicis longus m. 
Press one point onto the 
medial humeral epicondyle. 
The long point should also 
touch down on the coronid 
process of the ulna.

22
The distal end will roll into 
a long round tendon that 
crosses over the wrist and 
through the carpal tunnel. 
The tendon has to be long 
enough to reach the second 
digit of the thumb.

19
The supinator m. attaches 
along the proximal face of the  
radial supinator crest o. 

20
The deep antagonist of the 
supinator m. is the pronator 
quadratus m.
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24
Attach the flexor pollicis 
longus m. distally over 
the carpals to the base 
of the distal phalanx of 
the thumb.

25
The fleshy attachment 
of the flexor digitorum 
profundus m. is the ventral 
shaft of the ulna.

23
The intermediate attachment 
of flexor pollicis longus m. 
is along the distal end of the 
diagonal supinator crest. 

26
Press the attachment of flexor 
digitorum profundus m. to 
the dorsal ulna near its  
dorsal margin.
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27
A common tendon of flexor 
digitorum profundus m.  
enters the carpal tunnel, 
where …

28
… each of the four 
tendons attaches to 
the bases of the distal 
phalanx of digits II-V.

29
The dorsal antagonist of the 
ventral brachialis m. is the 
triceps caput medialis m. 
(commonly called the medial 
head of triceps m.)  

30
Attach the proximal edge 
of this muscle along the 
spiral groove (referred to as 
the radial nerve sulcus) just 
dorsally from the deltoid 
tuberosity to the axillary 
margin of the humerus. 
Keep the groove open.
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31
The fascial casing of triceps 
caput medialis m. muscle 
thickens along its surface into 
a strong tendinous “plate” 
that crosses past the distal 
end of the humerus to the 
olecranon process of the 
ulna.

32
Make certain that the 
supracondylar ridge of the 
lateral humerus is available 
for other muscles.  

33
A pectoral equivalent of 
extensor hallucis longus m. 
in the pelvic system may be 
extensor indicis m. It also 
arises from the interosseus 
membrane and the associated 
ulnar and radial margins.

34
The extensor indicis m. also 
attaches to the dorsum of the 
proximal phalanx of the index 
finger, or digit II.                                                      
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35
Closely associated with 
extensor indicis m. is the 
extensor pollicis longus m.
    

36
The extensor of the thumb 
also arises from the 
interosseus membrane area.

37
Remove the screws and  
stand-off holding the arm 
and pectoral system to the 
axial ribcage.

38
Grasp the right pectoral  
subsystem and lift it 
away from the rib cage.
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39
Form a clay fan of one or more 
triangular components of 
subscapularis m. Its proximal 
attachment fleshily fills the 
subscapular fossa and its distal 
tendon attaches to the lesser 
humeral tubercle.

40
Having made room to fit the 
stand-off under the scapula, 
reattach the pectoral subsystem 
to the ribcage. 

42
Lift the lateral edge slightly 
away from the neck to access  
the ventral processes.

41
From the 1st and 2nd dorsal 
ribs, span the scalene mm. 
by combining both scalenus 
medius m. and scalenus 
posterior m., inclined to the 
cervical transverse processes.
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43
The roots of two spinal nerves 
join in a “vee” at vertebrae C8 
and T1.

44
Another pair of roots come 
from C4 and C5 and also 
forms a “vee.”

45
Passing behind the clavicle is …

46
… a single nerve root that  
is shown coming from the 
spinal cord at C6 (remember  
to count the spinal nerves  
from the caudal foramen of 
each vertebra).
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47
Beyond these junctions, 
the roots become trunks 
that divide into two nerve 
divisions. The combined terms 
for brachialplexus nn. are a 
metaphor relating to the roots, 
trunk, branches of a tree.

48
The trunks of all of these roots 
converge into a single trident-
like confluence called the 
posterior cord n. 

49
The posterior cord n. passes 
through the axilla (armpit) to 
wrap around the posterior or 
dorsal humerus. This section is 
called the radial n. 

50
The radial n. runs diagonally 
down the dorsal humerus in its 
radial groove at the proximal 
margin of the medial triceps m.  
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51
At the elbow, the radial n.  
spirals around the lateral 
humeral epicondyle into the 
cubital fossa of the ventral 
forearm, where it divides in 
two. The medial branch runs 
along the medial edge of the 
supinator m. to the lateral edge 
of flexor pollicis m. As it reaches 
the hand, it rolls over the back 
of the hand.

52
On the dorsal side of the 
hand, the medial branch of the 
radial n. terminates primarily 
as cutaneous, making the skin 
sensitive.

53
Where the radial n. divides 
at the cubital fossa, the 
lateral branch of the radial 
n. (also called the posterior 
interosseus n.)…

54
… spirals back dorsally 
through part of supinator 
m. to run down the 
posterior forearm to the 
joint capsule on the dorsal 
side of the wrist.
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55
A second division  of the 
brachial plexus nn.—the 
anterior division n.—begins 
where the upper and middle 
trunks merge. The roots and 
trunks are often described as 
being “plastered” against the 
wall of the scalene mm. 

56
The anterior division nn., 
which serves the ventral 
appendage, merges into 
the lateral cord n. It angles 
through the axilla to the 
ventral humerus as part of the 
median n., which runs down 
the surface of the brachialis 
m. to the cubital fossa of the 
elbow.

57
The aortic arch a. curves up 
and over the left branch of 
the bronchii to run down 
along the ventral vertebral 
column. Where it is above 
the diaphragm, it is called 
the thoracic a.; below the 
diaphram it is called the 
abdominal a.

58
The right brachiocephalic a. 
arcs out of the aortic arch.
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59
The brachiocephalic arch 
passes over the 1st rib and 
under the clavicle where it is 
called the subclavian a.

60
The axillary a. is the 
continuation of the 
brachiocephalic arch as it 
passes through the axilla. 
As it continues down the 
humerus (brachium), it is 
called the brachial a. The 
reason the dorsal division 
of the brachial plexus n. is 
called the posterior cord n. 
is because it runs behind this 
artery. The anterior division 
runs with it along the artery’s 
lateral edge and therefore it 
is called the lateral cord n.

61
The brachial a. continues 
down to the elbow where  
it becomes known as the 
cubital a.

62
Immediately past the cubital 
fossa, the brachial a. continues 
along the ulna as the ulnar a.
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63
The ulnar a. loops into the 
hand as the palmar arch a.

64
A second branch off the 
brachial a., at the cubital 
fossa, is called the radial a. It 
runs parallel with the ulnar 
a. down the ventral radius. A 
part of it passes into the palm 
of the hand to complete the 
palmar arch a., closing the loop 
between the radial and ulnar 
aa. in an anastomosis. Many 
arteries anastomose with other 
arteries to provide circulatory 
redundancy.

65
The radial profunda a. is 
another branch off of the 
axillary a. It spirals dorsally 
and distally around the 
humerus.

66
Following the radial n. as it 
spirals into the cubital fossa, the 
radial profunda a. joins into the 
radial a., anastomosing with the 
brachial a. into another loop.
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67
The common interosseus a. 
branches off the ulnar a. It forks, 
with one branch penetrating 
through the hiatus in the 
interosseus membrane. 

68
The artery emerges into the 
dorsal forearm as the posterior 
interosseus a.

69
This posterior interosseus a. 
runs down to the hand and 
passes through the adductor 
pollicis mm. to connect with 
the palmar arch a. in yet 
another anastomisis.

70
Another branch off the common 
interosseus a. is the anterior 
interosseus a.     
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71
The interosseus a. passes 
down between the ventral 
deep flexor muscles to 
anastomose with the palmar 
arch a. and its dorsal 
companion. Vital circulatory 
redundancy provided by 
anastamoses is common 
throughout the body.

74
In the palmar hand, the 
median n. divides into digital 
branch aa. on the radial side 
of the hand.

73
In the cubital fossa, the 
median n. continues into 
the forearm along with the 
anterior interosseus a.

72
A second part of the ventral 
division of the brachial plexus 
is the medial cord n., so-called 
because it runs down along the 
medial side of the brachial a. 
to join with the lateral cord just 
past the axilla. Together they 
form the median n. Immediately 
before this junction, the ulnar n. 
branches off.
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75
The ulnar n. runs down the 
arm behind the brachial a. 
and passes dorsally behind 
the medial epicondyle of 
the humerus.  

76
The ulnar n. passes along 
the ulnar a. and down  
 the forearm.

78
The cephalic portion of the 
brachiocephalic a. exits the 
artery. Create a dent in the 
brachiocephalic a. at this 
exit point. 

77
The ulnar n. passes lateral to 
the pisiform o. and into the 
carpal tunnel, where it splits 
into digital branches on the 
medial hand.
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79
At the dent in the 
brachiocephalic a., add a 
carotid a. to run up and into 
the base of the skull to supply 
the head and neck.

80
The deep veins of the pectoral 
system also echo and track 
alongside their arterial 
companions as the radial and 
ulnar vv. These deep veins are 
called venae comitantes vv. 
All but the largest arteries have 
versions of these veins, which 
create an arterial pulse that helps 
massage the venous return flow 
to the heart. Where nerves and 
blood vessels share a pathway, 
they are packaged by fascia into 
neurovascular bundles.

81
The posterior interosseus v. 
also rises up from the dorsal 
hand and arm to pass through 
the interosseus membrane.   

82
Before the radial and ulnar 
vv. join into the brachial v., 
the comitans v. forks off the 
radial v. to join the dorsal 
passage of the profunda a. 
and radial n. 



© 2010-2015 Jon Zahourek © 2010-2015 Jon Zahourek

83
The neurovascular bundle of 
profunda a., with its comitans 
v. and radial n., join together 
to run in a path that passes 
up and dorsally around the 
humerus. 

84
The brachial v. passes back 
up the humerus in another 
bundle with the brachial a.  
At the head of the humerus, 
the brachial v. anastomoses  
(connects) with the dorsal 
comitantes v., forming the 
axillary v.

85
This bundled vein passes 
through the axilla and 
proceeds as the subclavian 
v. The naming convention is 
the same for both arteries and 
veins: they share the name of 
the zone through which they 
pass, coming and going. 

86
The pathway of the 
subclavian a. must arc 
medially over the first rib.
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87
Entering the thorax, it joins the 
heart to return blood from the 
shoulder and arm.

88
The jugular v. returns 
blood from the head. It 
joins the subclavian v. as 
it passes over the first rib. 
The junction completes the 
brachiocephalic (literally, 
the “arm-head”) v.

89
Build the temporalis m.

90
Build the 
sternocleidomastoid m.
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91
The pectoralis minor m. acts 
as a ventral raceway for the 
neurovascular bundle.   

92
Add the musculocutaneous n. 
It branches off the lateral cord 
n. just before it merges with 
the medial cord n. to create the 
median n. in the axilla

93
The “musclo-” component 
of this nerve innervates the 
pectoralis minor m., brachialis  
m., biceps brachii mm., and 
coracobrachialis m. The 
“-cutaneous” component 
crosses to the lateral forearm 
where it innervates the skin.

94
Add the coracobrachialis m. to  
further contain the neuro- 
vascular bundle. 
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95
Find the fossa on the humerus 
that is immediately past the 
head and proximal to the edge 
of the groove that marks the 
passage for the bundle of radial 
n. and profunda blood vessels.

96
Attach the tip of a plump 
teardrop shape to form the 
triceps caput laterale m. 
(lateral head).

97
To span over the 
neurovascular bundle…

98
… attach the long tendon 
of the triceps caput longum 
m. to the scapula. Twist the 
muscle belly so that it will 
lie flat on the medial head of 
the triceps m.
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99
Attach the muscle belly to the 
tendinous plate covering the 
medial head and press this 
belly along the medial border 
of triceps caput lateralis m. 

100
Combine extensor carpi radialis 
brevis m. and longus m. 
into one muscle. Attach the 
combined bellies to the distal 
lateral supracondylar ridge of 
the humerus. 

101
The coupled tendons run down 
the arm to attach to the heads 
of metacarpi II and III. 

102
Press the neurovascular bundle 
of the radial n. and profundus 
vessels along the lateral 
brachialis m. ventral to the 
upper supracondylar ridge.
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103
Attach one of the edges of the 
proximal brachioradialis m. to 
the supracondylar ridge.

104
Roll the flat muscle belly of  
brachioradialis m. over the  
supracondylar ridge and 
extensors carpi radialis mm.  

105
Stretch the long tendon  of 
brachioradialis m. down 
only to the radial styloid 
process. Do not cross the 
radiocarpal joint. 

106
Build a thin flat clay triangle 
to represent the combination 
of abductor pollicis longus m. 
and extensor pollicis longus 
m. Attach its base to the edges 
of the ulna and radius and their 
interosseus membrane.  
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107
Wrap the distal combined 
tendon of brachioradialis m. in 
a spiral over the distal tendons 
of the extensor carpi radialis 
mm. as well as the tendon of 
brachioradialis m.

108
Place the distal attachment of 
this fan of muscles onto the 
dorsal base of the metacarpal 
of the pollux (thumb).

109
Build the extensor digitorum 
longus m. as a thin clay sheet and 
attach the proximal point to the 
lateral humeral epicondyle.

110
Press the flat muscle belly 
(representing four separate 
muscle bellies) on top of the fan 
created by the pollicis mm. and 
along the edge of the extensors 
carpi radialis mm.
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111
Simplify this muscle by making 
a fan shape out of four flat 
tendons and then fasten them 
to the flat muscle belly of the 
extensor digitorum longus m.  

112
Press the four tendons to the 
dorsal fingers II-V.  

113
Make a thin and narrow long 
muscle and tendon shape for 
the extensor carpi ulnaris m. 
Attach the proximal end to the 
lateral humeral epicondyle.

114
Span extensor carpi ulnaris m. 
from the lateral epicondyle 
diagonally down to the edge 
of the ulna and press its edge 
to the ulnar crest all the way 
down to the wrist.
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115
Span the distal tendon of 
extensor carpi ulnaris m. across 
the carpals to the base of the 
5th metacarpal.

117
Span anconeus m. diagonally up 
the arm and onto the dorsal facet 
of the lateral humeral epicondyle 
and supracondylar ridge.

116
The anconeus m. may be 
the arm’s version of the 
vastus medialis m. in the 
pelvic appendage. Build 
the anconeus m. as a leaf 
shape and attach one end 
to the lateral olecranon and 
shaft of the ulna.

118
Form the flexor digitorum 
superficialis m. by flattening 
a long sheet of clay. Cut a 
diagonal taper on one end and 
fasten the narrow point to the 
medial humeral epicondyle.
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119
Span the sheet of the flexor 
digitorum superficialis m. 
across the forearm and attach 
the edge of the diagonal cut to 
the lateral edge of the radius at 
the half-way point of its length.

120
Just above the wrist, form a 
common tendon for the flexor 
digitorum superficialis m. that 
will divide into four tendons 
for the passage through the 
carpal tunnel.

121
In reality, the distal ends of 
each of these tendons split 
so that the tendons wrap 
around the sides of the 
flexor digitorum profundus 
m. tendons to attach onto 
the intermediate digits. To 
simplify the construction 
of the flexor digitorum 
superficialis m. , simply run 
the length of each tendon 
along the fingers and attach 
each of the tendons to the 
distal finger tips.

122
To begin the flexor carpi ulnaris 
m., attach the proximal end of 
another tapered flat strip of clay to 
the humeral medial epicondyle.
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123
Press the radial edge of the 
flexor carpi ulnaris m. along 
the ulnar edge of flexor 
digitorum superficialis m.

124
On the dorsal arm, press the 
ulnar edge of the flexor carpi 
ulnaris m. along the full length 
of the edge of the ulna, leaving 
only the its crest showing to 
divide the ventral flexor mm. 
from the dorsal extensor mm.

125
The flexor carpi radialis m. shares 
the same epicondyle  and often 
has a tendon in common.

126
The distal tendon of flexor carpi 
radialis m. fits under the tendons 
of the digitorum mm. and into 
the palmar metacarpal heads of 
digits II and III. 
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127
With a tool, lift the diagonal 
edge of flexor digitorum 
superficialis m. and the cubital 
neurovascular bundle to 
expose the radial tuberosity. 

128
Build the biceps brachii brevis 
m. Form a long teardrop shape 
of clay and flatten the narrow 
proximal half into a tendon. 
Attach the tip of the tendon to 
the coracoid process. In this 
model, the coracoid process 
is linked to the clavicle by 
coracoclavicular ligament.

129
Press the pointed end of the 
distal muscle—representing a 
tendon—into the space made 
in Step 127 to reach the radial 
tuberosity attachment site.

130
The biceps brachii longum m. 
is formed from a second long 
teardrop clay shape. Just as in the 
tendon of the short head (brevis), 
the belly of this muscle comprises 
the distal one-half of its length. 
However, rather than a strap, the 
proximal half becomes a strong 
round tendon. 
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131
Press the bellies of the two biceps 
brachii mm. together and …

133
Cover the distal round  
tendon of the biceps brachii 
mm. with a short strap of clay 
to form the pronator teres m. 
The proximal point attaches to 
the medial humeral epicondyle 
of its common tendon. 

132
… run the round tendon up 
the groove in the proximal 
humerus, then wrap it over 
the humeral head and under 
the acromioclavicular joint, 
attaching it to the supra-glenoid 
tubercle of the scapula.

134
This muscle runs down the 
forearm to attach to the lateral 
edge of the radius just below 
the lateral edge of supinator m.
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135
Use the palm of your hand 
to roll the flattened belly 
of the brachioradialis m. 
over the extensor muscles 
that attach to the extensor 
epicondyle.

136
Press the wide belly of 
brachioradialis m. into the 
cubital fossa, against the 
pronator teres m., and along 
the lateral edge of biceps 
brachii longum mm. 

137
Make certain that the deltoid 
tuberosity of the humerus is 
visible and touchable. 

138
The clavicular bundle 
of pectoralis major 
(clavopectoralis) m. connects 
to the medial one-third of the 
clavicle and …
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139
... then spirals around the tendons 
of the biceps brachii mm. 

140
The clavicular bundle of 
pectoralis major m. (anterior 
deltoid m.) terminates on the 
lowest lateral humeral point of 
of the distal deltoid tubercle. 

141
The lateral one-third of the 
clavicle and its acromial joint 
provide the attachment area 
for the acromiodeltoideus m. 
(middle deltoid m.)

142
The acromial head on 
this part of the deltoid 
muscle group is a delta-
shaped triangle. Its base is 
on the acromion process 
of the scapula, with its 
apex arcing over the 
glenohumeral joint and … 
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143
… its distal attachment is on 
the angled deltoid tuberosity 
immediately proximal to the 
attachment of clavopectoralis m.

144
In the pectoral subsytem, the 
superficial vv. begin in a dorsal 
arch v. on the hand.

145
The lateral branch of this dorsal 
vein rolls over the pollicis mm.                     
and into the ventral forearm.

146
The medial branch curves back 
up the arm and spirals around 
the dorsal forearm and …  
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147
… into the cubital fossa of 
the ventral elbow. The portion 
of the vein shown here is the 
distal cephalic v.

148
A branch off the cephalic v. 
diagonally crosses the cubital 
fossa. It is called the median 
cubital v.

149
The other end of the loop of 
the venous dorsal arch in the 
hand spirals around the ulna 
and up the arm as the basilic 
v. At the cubital fossa, it is 
joined by the medial cubital  
v.. From there it climbs up 
the medial arm to the axilla, 
where it will empty into the 
major vein of the arm, the 
brachial v. (built in Steps 84 
and 85). 

150
Another major superficial vein 
of the forearm is the median v. 
As its name indicates, it passes 
up the middle of the ventral 
forearm and across the cubital 
fossa of the medial elbow.
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151
After crossing the cubital 
fossa, the median v. also feeds 
into the more medial basilic v.

152
Just before it becomes the 
median cubital v. in the cubital 
fossa, the main part of the 
cephalic v. branches laterally.

153
The continuation of the 
cephalic v. runs up the arm 
in a furrow formed between 
the lateral head of the 
biceps brachii m. and the 
brachioradialis m. 

154
At the deltoid m. 
attachment on the humerus, 
the cephalic v. curves 
back ventrally to follow 
the ventral edge of the 
clavicular head of the 
deltoid m. and … 
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155
…runs in the furrow between 
the acromial and clavicular 
heads of the deltoid m. It passes 
up under the clavicle at the 
infraclavicular fossa, where…

156
… the cephalic v. is now called 
the subclavian v. It curves over 
the first rib to flow into the 
brachiocephalic v., which …    

157
… then joins the superior vena cava v., leading back into the heart.
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Ventral (Anterior)

Summary Deep 
Ventral (Anterior)

Summary Superficial  
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Summary Deep 
Dorsal (posterior)
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