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Distal Biceps Tendon

v The distal biceps tendon inserts onto the rough posterior area of the radial tuberosity

v chief supinator of the forearm

v contributes to flexion at the elbow in conjunction with the brachialis
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v the short and the long head continue downward as separate muscles with variable
amount of interdigitation of muscle into a raphe

v two distinct distal tendons, which can move separately from one another in a sliding
action Æ held together with loose areolar tissue
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FOOTPRINT
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Identification of the two tendon components
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Anisotropy!
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Distal Biceps Tendon - bifidity

from Blasi et al. 2016

THE ABC’S FOR ADVANCED AND BASIC COMPETENCIES
IN MUSCULOSKELETAL ULTRASONOGRAPHY

VICTORIA (BC), FEB 29- MAR 01, 2020 



Distal Biceps Tendon - twisting

Long

Short

v In the right tendon, the short and the long 
components rotate clockwise

v In the left tendon, they rotate counterclockwise

Proximal Distal

Kulshreshtka et al. Clin Orthopadics 2006
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v difficult to confidently assess
v change (usually a decrease) in caliber and abnormal 

contour of the tendon, abnormal hypoechoic pattern, 
peritendinous fluid (edema, bursitis, haemorrhage)

Distal Biceps Tendon – partial tears

Short-axis

Long-axis

1

2

Multicentric analysis of n=81 surgically proven cases
v 29.1% partial thickness tears

from De la Fuente et al. Skel Radiol 2017
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v the tendon discontinuity may affect the full thickness of a single component (SH or LH), 
whereas the other remains intact

v the torn component resembles a complete tear with stump retraction 

*
*

Brachialis

Distal

RH

Biceps

Brachialis

*

Proximal

Humerus

INITIAL DIAGNOSIS Æ complete tear!

Distal Biceps Tendon – partial tears

Lateral Medial

fsT2wtSE
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Distal Biceps Tendon – partial tears

Short-Axis View

… from proximal to distal
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Distal Biceps Tendon

FlexPr

lf

lacertus
fibrosus

ME

FlexPr
BrRad

lacertus 
fibrosus

BrRad Eames et al. JBJS 2007

FlexPr

APONEUROSIS - LACERTUS FIBROSUS
v arises at the level of the musculotendinous junction
v three layers (superficial, middle, deep) enveloping the distal

biceps tendon
v strong fascial adhesions to the underlying flexors

v A high degree of tendon 
retraction is usually associated 
with tear of the lacertus
fibrosus

Pronator Teres
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Proximal Radioulnar Impingement

v Radioulnar space determined by the orientation of the tuberosity, curvatures of the 
radial shaft and proximal ulna, and a prominent ridge close to the footprint

Seiler et al. 1995

v Pathomechanism of distal biceps tendon rupture
v tendon hypovascularity
v mechanical impingement

v approx 50% reduced radioulnar space at the radial 
tuberosity from supination to pronation

v bony spurs

bony
ridge

spurs
SHBT

LHBT

Bhatia et al. 2017

pain exacerbated 
by pronation

palpable “click” on 
prono-supination

THE ABC’S FOR ADVANCED AND BASIC COMPETENCIES
IN MUSCULOSKELETAL ULTRASONOGRAPHY

VICTORIA (BC), FEB 29- MAR 01, 2020 



R
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Sup

v The distal biceps tendon insertion can also be evaluated from the posterior
aspect of the forearm

v forearm in hyperpronation

v dynamic evaluation

v Hyperpronation brings the biceps tendon
insertion between the radius and the ulna in 

the posterior forearm

ulnaradius

Distal Biceps Tendon – posterior approach
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Proximal Radioulnar Impingement – radial tuberosity

bifid type

ANATOMICAL CLASSIFICATION
v variable morphology of a ridge on its ulnar aspect
v smooth (no ridge), single or bifid

v the biceps passes over the ridge to insert on its ulnar 
aspect Æ footprint out of the ridge

v the tendon uses the ridge like a pulley to improve
biomechanics Æ tendon scraping against it

v smooth type not associated with distal biceps tendon 
tears

large-sized

small medium large
12%41% 47%

6%

Mazzocca et al. 1997

Mazzocca et al. 1997
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DISTAL BICEPS TENDON
v paratenon covered, extrasynovial tendon

from Seiler et al. 1995

ZONE #2 hypovascular
2.1cm long

ZONE #3
one/three vessels from 
the posterior interosseous
recurrent artery

ZONE #1 two/four vessels from 
the brachial artery

transition area at which tendon
repair may be limited, prone to 
attritional injury and rupture

Proximal Radioulnar Impingement – critical zone
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Distal Biceps Tendon – proximal radioulnar impingement

SUPINATION

PRONATION
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Cubital Tunnel – level #1

Osborne retinaculum

ulnar 
nerve recurrent

ulnar vessels

MCL
posterior band

*

v Osteofibrous ring formed by the medial epicondyle, the olecranon and the medial
collateral ligament (posterior band) and bridged by the Osborne retinaculum

Epitrochlear Groove
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PROPER CUBITAL TUNNEL
v Distal to the condylar groove, the ulnar nerve enters in a tunnel formed between 

the ulnar and humeral heads of the FCU muscle, which are connected by the 
arcuate ligament

Ulna

fcu1

fcu2

Cubital Tunnel – level #2

fcu1
fcu2

ARCUATE
LIGAMENT
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Cubital Tunnel – scanning technique

TT

FCU

#1

#2

FULL ELBOW EXTENSION
v posteromedial approach with forearm hyperpronation ➜ tunnel facing the examiner
v short-axis sweep from proximal to distal
v avoids artifacts related to the curvature of the ulnar nerve in its course throughout the 

tunnel ➜ possible overestimation during measurement of the nerve CSA
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ME

O

mht

Maximal Elbow Flexion

ME
mht

Cubital Tunnel – level #1

Mild Elbow Flexion

ME
mht

ME

O

mht

v Full flexion may reveal the pathomechanism of nerve entrapment
v LEVEL #1 – nerve impinged by the medial head of the triceps muscle
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UN

TT

TM

TT

FCU

MH

Extension…

UN

TT

FCU

TT

TM

MH

Flexion…

Jacobson, 2001

ME

O

MHT

FT

First snap

ME

O

MHTFT

Second snap

ME

O

MHTFT

v Dislocation of the MH of the triceps can occur in combination with 
dislocation of the UN, with or without discomfort on the medial side of 
the elbow and with or without ulnar neuropathy Ætwo snaps

Snapping Triceps Syndrome – level #1
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Snapping Triceps Syndrome – level #1
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Cubital Tunnel Syndrome – dynamic ultrasound

v Full flexion may reveal the pathomechanism of nerve entrapment
v LEVEL #2 – nerve impinged at the origin of the FCU

FCU UN

Mild Elbow Flexion

Full Elbow Flexion

UN

ME

O

FCU
level #1

level #2

level #3

MILD FLEXION

lax

tense

FULL FLEXION
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Ulnar Nerve Instability

v The Osborne retinaculum retains the ulnar nerve 
posterior to the medial epicondyle during elbow 
flexion

O

ME

Elbow flexionElbow extension 2% incidence detected on 
MR imaging

Husarick, 2009

THE ABC’S FOR ADVANCED AND BASIC COMPETENCIES
IN MUSCULOSKELETAL ULTRASONOGRAPHY

VICTORIA (BC), FEB 29- MAR 01, 2020   



Cubital Tunnel Syndrome – dynamic ultrasound

ulnar 

nerve

ulnar nerve instability

FCU

v Increased nerve cross-sectional area as a possible result of

v friction neuritis against the medial epicondyle

v distal entrapment by the Osborne retinaculum
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Pronator Teres

median nerve

pronator teres
(superficial head)

pronator teres
(deep head)

sublimis bridge

FDS FCUPL

supinator

brachioradialis

humeral head
more extensive
from the medial epicondyle

ulnar head
from the coronoid
process

to the diaphysis of the 
radius, contouring to it
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Pronator Teres

median nerve

pronator teres
(superficial head)

pronator teres
(deep head)

sublimis bridge

FDS FCUPL

supinator

brachioradialis

v the MN is usually positioned between the 
two heads

v numerous variants 
v both heads (86%)

v absent ulnar head (14%)

MN between the two heads 72%
MN posterior to them 3%
MN through the deep head 11%

MN posterior to the superficial head             11%
MN through the superficial head 3%

Caetano et al., 2017

muscle replaced by a tendon
Spinner M, 1978
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What’s that?
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v originally described by Tiedmann in 1822 as an “exostosis of the humerus”
v found in 0.3%-2.7% humans 
v starting from a large base, about 7cm proximal to the medial epicondyle and directed 

distally to end in a beak-like apex 

Supracondylar Process

Kessel et al. JBJS 1966

triceps

biceps

Latissimo-Condyloideus
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Posterior Brachial Cutaneous Nerve

ECRB

EDC

EDM

ECU

AbPL

EPB

EPL

EIP
Brachialis

Lateral

Intermuscular

Septum

Supinator

Brachioradialis

ECRL

Anconeus

Triceps

LatH

Triceps

LongH

Triceps

MedH

PBCN

PABCN

supinator

tunnel
spiral

groove

lateral

intermuscular

septum

leash of 

Henry

v PBCN ➜ vestigial structure (latissimus condyloideus)

v when a muscle disappears during the process of phylogeny or ontogeny, the supplying
nerve may remain in loco, as if representing the site where the muscle previously

existed
Eisler, 1912
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Supracondylar Process

transverse

median

brachial artery

humerus
humerus

transverselongitudinal

humerus
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a

MN

UN

v originally described by Struthers (medical student) in 1848
v fibrous band joining the apex of the supracondylar process with the 

medial epicondyle Æ osteofibrous tunnel
v this ligament represents the lower part of the latissimo-condyloideus

muscle

pt H

a

MN

v
v

Transverse

a
MN

H

Longitudinal

pt

H

Struthers Ligament

absent deep head
median nerve piercing the superficial head
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a

MN

UN

pt

Supracondylar Process Syndrome

Transverse a

humerus

MN

v originally described by Solieri in 1929
v median nerve entrapment

v pain and numbness in the hand, exacerbated 
by elbow extension and forearm pronation 

v weakness in the flexors of the forearm

Struthers Ligament
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Ultrasonography of 
Musculoskeletal Tissues
Distal of Shoulder, proximal to Wrist
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