LAB 5: CUBITAL FossA, ELBOW, AND ANTERIOR FOREARM

1. ldentify the parts of the distal humerus and proximal radius and ulna associated with the elbow
region.

2. ldentify the borders and contents of the cubital fossa.

3. Identify the muscles, nerves, and vessels in the anterior compartment of the forearm.

4. ldentify and describe bones and ligaments of the elbow joint.

BONY ANATOMY RELEVANT TO THIS AREA

COMPLETE ANATOMY

E3

Bony landmarks of the elbow

Identify the following parts on bone specimens:
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Radius

= Head
»  Neck

= Radial tuberosity. Which muscle attaches here?

Ulna

= Olecranon. Which muscle attaches here?

»  Coronoid process. Which muscle attaches here?

= Trochlear notch

= Radial notch (the radial head fits here at the proximal radio-

ulnarjoint)

Distal Humerus

= Medial and lateral supracondylar ridges

= Medial and lateral epicondyles. Which muscle groups
attach to the epicondyles?

= Capitulum (also known as the capitellum)

= Trochlea
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CuBITAL FossaA

Before you cut, review the boundaries and

contents of the cubital fossa. See Figure 3.

CHALK TALK
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be in order here!
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Boundaries

The cubital fossa is an inverted triangle:
= Base: transverse line through medial and lateral epicondyles of humerus
= Lateral side: brachioradialis muscle
= Medial side: pronator teres muscle
= Floor: brachialis and supinator muscles
= Roof: bicipital aponeurosis (an extension of the biceps brachii tendon) and the deep fascia of the

forearm

CUBITAL FossA CONTENTS: FROM MEDIAL TO LATERAL

= Median nerve

= Brachial artery and veins (paired)

= Tendon of biceps brachii

= Radial nerve dividing into deep and superficial branches (peek under the brachioradialis to see

these)

Skin Incisions for Cubital Fossa and Forearm (make the incisions in both limbs)

Make a shallow skin incision from the center of the cubital fossa along the midline
Z/ _ _ ofthe anterior forearm to the center of the wrist.
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ﬁ Then make an incision in the transverse plane around the wrist. A similar incision
2/ __ wasmade proximally when you dissected the arm in the previous lab.

Reflect the two shallow flaps of skin medially and
laterally to expose the anterior forearm. See Figure

4.

This cut was
made previously

Figure 4.

CHOOSE ONE SIDE FOR A SUPERFICIAL DISSECTION AND THE OTHER FOR A

@ DEEP DISSECTION.

You will leave the veins intact on one side and remove them on the other.
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Superficial Dissection of the Cubital Fossa

COMPLETE ANATOMY

E3

Superficial structures of the cubital fossa

Identify the following structures within the superficial fascia external to the cubital fossa:
= Lateral cutaneous nerve of the forearm: emerges between the biceps and brachioradialis at the
lateral margin of the cubital fossa (comes from the musculocutaneous n.)
= Medial cutaneous nerve of the forearm: accompanies the basilic vein from the arm (comes from the
medial cord of the brachial plexus)

»  Cephalic, basilicand median cubital veins

Deep to the median cubital vein is the bicipital aponeurosis.

CLINICAL CORRELATION

The veins superficial to the cubital fossa have a variable arrangement (see Fig. 5.5). Normally
they follow one of two patterns: an “H” or “M” pattern. In the “H” pattern, the crossbar of the
“H”is called the median cubital vein. In the “M” pattern, two short veins cross over the cubital

fossa and fuse to form a vein in the midline of the anterior forearm (median antecubital vein).

Regardless of the configuration, veins over the cubital fossa (such as the median cubital

vein) are common sites for venipuncture.
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Figure 5. “H” pattern (left); “M" pattern (right).

Deep Dissection of the Cubital Fossa

COMPLETE ANATOMY
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2/ _ _ Deep dissection: Remove the median cubital vein/superficial veins over the fossa.

Cut the bicipital aponeurosis and reflect it inferiorly.

Biceps brachii

Brachial a.,
median n.

Cut the distal attachment of the pronator teres muscle (where it Brachials

Radial tunnel

attaches to the radius) and reflect it superiorly. This will expose Musculocutaneous n——

Brachioradialis:

the contents of the cubital fossa more clearly. \ g
Radial n

Triceps brachii

Superior ulnar
collateral a.,
ulnar n.

Median n.

)
l\
Biceps

Identify from medial to lateral in the fossa: ‘,;':;,’;',"e""

recurrent a.
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head Pro-
( nator
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. head
= median neve
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longus

= brachial artery
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Figure 6.

The pronator teres muscle has two proximal attachments: ulnar and humeral.

CLINICAL CORRELATION
Eﬂg Entrapment of the median nerve between the two proximal attachments of the pronator

teres can produce what is called pronator syndrome.

Locate the brachialis muscle in the floor of the cubital fossa.

Deep dissection: Remove the brachial veins and locate the terminal bifurcation of
Z/ _ _ thebrachial artery into the ulnar artery and radial artery.

Just distal to the bifurcation, you may be able to identify the short common interosseous artery, a

branch of the ulnar artery.

LAB 5 - PAGE 8 OF 21



ﬂ Deep dissection: Retract the brachioradialis laterally and look under it to find the
Z/ __ radial nerve.

| COMPLETE ANATOMY

Deep contents of the cubital fossa

Here, the radial nerve divides into a deep branch and a

superficial branch.

Biceps brachii

Brachial a.,

Brachialis median n.

Radial tunnel

The deep radial nerve is motor to the posterior compartment of Musculocutaneous n——

Brachioradialis #

Triceps brachii

Superior ulnar
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the forearm, where the muscles that produce extension of the L“r“:;“'a' e
. Radial n: bfep
wrist and fingers are located. Superticia Median n.

\br.
Biceps | Humeral

brachii tendon I W) head Pro-

Radial § i) nator

recurrent a. Ulnar teres

The deep radial nerve passes through the supinator muscle, b read

Radial a. Flexor

carpi radialis

dividing the muscle into superficial and deep parts. See Figure 7. supmater

Pronator
teres

Palmaris
longus

Flexor
carpi ulnaris

Figure 7.

CLINICAL CORRELATION

The superficial (proximal) part of the supinator muscle arches over the deep radial nerve, pro-
ducing what clinicians call the arcade of Frohse or supinator arch = a possible site for entrap-

ment of the deep radial nerve.

The deep radial nerve curls around the lateral side of the radius under the supinator. After piercing
the supinator, it then courses deep in the posterior forearm, just external to the interosseous
membrane. Here the deep radial nerve changes its name to the posterior interosseous nerve (don't

sweat this now—uwe will cover this again soon).

The superficial branch of the radial nerve continues distally under cover of the brachioradialis

muscle. Itis a sensory nerve only, to the dorsum of the hand.
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ANTERIOR COMPARTMENT OF FOREARM

Identify the deep fascia of the forearm, a continuous sleeve that invests the muscles of the forearm.
= The deep fascia, intermuscular septa, radius, ulna, and interosseous membrane combine to

separate the forearm into anterior and posterior compartments.

To help us divide and conquer, the muscles in the anterior compartment can be sorted into three

layers: superficial, intermediate, and deep.

Both sides: Clean the fascia and fat from the anterior compartments in both limbs.
2/ __ Using blunt dissection, separate the muscles.

PERFORM A SUPERFICIAL DISSECTION ON ONE SIDE AND DEEP ON THE OTH-

@ Do these on the same sides as the superficial and deep cubital fossa dissections.

Note that there are specificinstructions for superficial and deep dissections.

Superficial Dissection Side

COMPLETE ANATOMY

E3

Superficial muscles of the forearm
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Leave all the muscles in the anterior forearm intact. Median n.

__ Triceps
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(Figure 8):
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Deep Dissection Side (Same Side as Deep Cubital Fossa Dissection)

COMPLETE ANATOMY

E3

Intermediate structures of the forearm
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ﬁ Deep dissection: Cut across the flexor carpi radialis and palmaris longus muscles
Z/ _ _ approximately 5" below the medial epicondyle.

Reflect the cut ends distally to reveal the flexor digitorum superficialis (FDS).

The FDS forms the intermediate layer of muscles in the anterior compartment of the forearm. The

FDS is innervated by the median nerve.

Follow the flexor digitorum superficialis muscle distally and find its four tendons. These vanish at the
wrist as they pass into the hand via the carpal tunnel. The thick band of deep fascia over the carpal

tunnel is the flexor retinaculum.

QUESTION

Distally the tendons of FDS insert on the middle phalanges of the medial four digits. What is

their action? Pull on the tendons to verify your answer.

ﬁ Deep dissection: Separate the humeral and ulnar attachments of the pronator teres
Z/ _ _ andseeifyou can find the median nerve coursing between.

Trace the median nerve distally from the cubital

fossa. There is an arched gap between the proximal ,
Radial nerve

attachments of the FDS (these are called humeral,
Deep branch

ulnar, and radial attachments)—the median nerve of radial n.

Median nerve

and ulnar artery dive under this gap. See Figure 9. Ulnar artery

Superficial
branch of
radial n.

Radial artery

Median nerve

Ulnar n. & a.

Figure 9.
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Identify these neurovascular structures (see Figure 10):
m  Superficial to FDS: radial artery
= Deep to the FDS: median nerve, ulnar nerve, and ulnar artery

Deep dissection: Cut through the radial attachment of the flexor digitorum superfi-
2/ _ _ cialisand reflectit away from the radius.

Reflect the FDS medially away from the radius to see the
median nerve beneath the muscle. It may be tricky to see
since it is tethered to the deep surface of the FDS,
sandwiched between the FDS and the deep layer of

muscles in the anterior forearm. See Figure 10.

Cut FDS here

Reflect FDS

Figure10.

Deep Side (Continued)

COMPLETE ANATOMY

% Deep muscles of the forearm
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Cut transversely through the entire muscle belly of the FDS halfway down the forearm, while
protecting the median nerve. Reflect the distal part of the cut FDS toward the hand. This will expose

the Deep Muscle Layer = the 3rd layer of muscles in the anterior forearm.

Deep layer of muscles (Figure 11):

1 Flexor digitorum profundus (FDP) (has a dual innervation = the
medial half of the muscle is supplied by the ulnar nerve; the lateral half
of the muscle is supplied by the median nerve). Like the FDS, the FDP
splits into four tendons distally and these pass through the
carpal tunnel. The tendons of FDP insert distally on the distal
phalanges of the medial four digits. What is the function of the
FDP?

2 Flexor pollicis longus—inserts on the distal phalanx of the
thumb. Function?

3 Pronator quadratus. Function?

Figure 11.
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The median nerve gives off an important branch in
the proximal deep forearm: the anterior
interosseous nerve. After arising from the median
nerve, it runs distally with the anterior
interosseous artery along the interosseous
membrane in the groove between the flexor
digitorum profundus and flexor pollicis longus
muscles. See Figure 12. The anterior interosseous
nerve innervates the muscles in the deep layer of
the anterior forearm (except for the medial half of
the FDP).

Locate the ulnar nerve in the arm, proximal to the
elbow. Trace it distally and note that it disappears
behind the elbow. Here the ulnar nerve runsin a
bony groove between the olecranon and the medial
epicondyle. This groove is covered over by fascia to
produce the cubital tunnel. The ulnar nerve passes
through the cubital tunnel—itis subcutaneous
here and vulnerable to injury. Compression of the
nerve in this vicinity is “hitting your funny bone”—
butit’s not a laughing matter! Trace the ulnar nerve
distally in the forearm, beneath the flexor carpi

ulnaris muscle (Figure 12).

CLINICAL CORRELATION

m The integrity of the anterior interosseous nerve can be checked

by the having the patient make the “0.k. sign”. Which muscles are

used to perform this gesture?

Common
interosseous
artery
Median
nerve
Ulnar artery
Flexor
S Ulnar nerve
pollicis
longus (cut) FDP
Anterior
interosseous

Pronator
quadratus

nerve & artery

Figure12.

Figure13.
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QUESTION

@ Review the muscles in the anterior compartment. Identify which are primary wrist flexors

and which act on the digits?

PROSECTION: THE ELBOW JOINT

COMPLETE ANATOMY

E3

The elbow joint

Review the bony anatomy of the elbow joint (Figure

14).

The radius and ulna articulate with the humerus at
the elbow joint. There are two articulations:
= Humero-ulnar articulation. Which bony
parts come together here?
»  Humero-radial articulation. Which bony

parts come together here?

QUESTION

®

Humerus

Radial fossa
Capitulotroch- Eoronoid
lear groove 0ssa

A —— Medial

Lateral >
epicondyle Y { gs;gon-
Capitellum

Radial
collateral lig.
Ulnar

Head of radiu collateral lig.

Annular lig.
of radius

Sacciform
recess

Coronoid
process

Radius

Figure 14.

The elbow is a hinge joint. Which movements can occur?
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Like all synovial joints, the bones of the elbow joint are enclosed by a joint capsule made of dense

connective tissue.

A third articulation is structurally within the joint capsule, but functions separately from the elbow
joint. This is the proximal radio-ulnarjoint (Figure 15). Rotation occurs at this joint so that the radius

can pivot around the ulna. Which movements of the forearm can occur thanks to the radio-ulnar

joints?

7

Z/ _ _ Prosection: Identify the three ligaments of the elbow joint.

Ligaments reinforce the joint capsule and provide stability to the joint (Figure 15). They are named
based on their locations and fiber orientation.
= Radial collateral ligament

= Ulnarcollateral ligament

QUESTION

What are the functions of the elbow collateral ligaments?

= Annularligament = this ligament is important to the function of the proximal radio-ulnarjoint: It
keeps the radial head in place (preventing it from drifting distally when the forearm is pulled distally)

so that it can spin, allowing the radius to pivot during the motions of supination and pronation.

Articular capsule
of elbow joint

Radial collateral
ligament

Humero-radial

articulation Ulnar collateral

S ligament
"""" Humero-ulnar
articulation

Proximal radio-

ulnar articulation Annular ligament

Figure 15.
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VARUS and VALGUS. These terms refer to movements at the distal end of a limb segment, with the

proximal end of the limb segment fixed and not moving. Take the forearm for example. If the distal

forearm and hand are deviated medially, this is a varus movement that exerts a varus force at the

elbowjoint. If the distal forearm and hand are deviated laterally, this a valgus movement and exerts a

valgus force at the elbow joint.

HINT

/ The word valgus has the letter | in it. L = Lateral deviation of the distal part of the limb seg-

ment.

Varus stress test: Move the distal forearm
medially with one hand, while cradling the
elbow with the other hand with the fingers
of that hand palpating the lateral side of
the elbow joint (see Figure 16). This puts
stress on the lateral (radial) side of the
elbow joint, thus testing the radial
collateral ligament. You should feel the

radial side of the joint tense up.

Valgus stress test: Move the distal forearm
laterally with one hand, while cradling the
elbow with the other hand and the fingers
of that hand palpating the medial side of
the elbow joint (see Figure 17). This puts
stress on the medial (ulnar) side of the
elbow joint, thus testing the ulnar
collateral ligament. You should feel this

side of the elbow become tense.

Figure 16.

Figure17.

LAB 5 - PAGE 18 OF 21



CHECKLIST, LAB #5
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CUBITAL FOSSA AND FOREARM
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MUSCLES

ELBOW JOINT (PROSECTION)
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