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Forearm injuries

by Pieter Venter & Stephen Roche

Learning objectives

1. A basic understanding of the forearm as a single joint.

2. Knowledge concerning the clinical anatomy of the forearm.

3. An approach to evaluating a patient with a forearm injury clinically.

4. An introduction to possible treatment modalities for forearm injuries.

Introduction

The forearm consists of the radius and ulnar bone shafts,
linked by the interosseous membrane and spanned
between the elbow and wrist joints. The forearm complex
functions are to rotate the hand in space
(supination/pronation) and the transfer of axial loading

forces.

The forearm can be seen as a single joint as structural
injuries between the elbow and wrist impact directly on
the biomechanics of the forearm. It is essential to screen
other areas of the forearm for concomitant injuries in the

event of a fracture/dislocation of the radius or ulna.
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Pronation of the forearm, showing the rotation of
the radius over the ulna (Source: AO Surgery)

Applied anatomy
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Bony, vascular and neurological anatomy of the

forearm (Source: AO Surgery)

= Bones: Radius (radial head proximally), ulna (ulnar
head distally)
= Joints: Proximal radioulnar joint (PRUJ), distal
radioulnar joint (DRUJ), middle radio-ulnar
joint/interosseous membrane (MRUJ)
= Compartments:
= Anterior (flexor): Flexor muscles of hand and
fingers, pronators
= Posterior (extensor): Extensor muscles of hand and
fingers, supinators (it is important to note that the
biceps brachii muscle implants on the proximal
radius contribute to supination).
= Nerves: Ulnar nerve (injury will cause claw hand),
median nerve (injury will cause Benedict’s sign,
radial nerve (posterior interosseous nerve injury (PIN)
will cause wrist drop)
= Vessels: Brachial artery divides at the level of the

elbow into radial and ulnar arteries.




Clinical findings

History
The patient presents with symptoms of pain, swelling and

deformity of the left forearm after a fall on an

outstretched hand (FOOSH) from standing height.

Examination

= Look: Evaluate for wounds (abrasions/lacerations),
bruises, blisters. Also, look for any
deformity/swelling of the wrist and elbow.

= Feel: Neurovascular exam that includes: radial and
ulnar pulses, capillary refill time, motor and sensory
function of radial, median and ulnar nerves. Assess
for any signs of possible compartment syndrome:
= Pain out of proportion to the injury.
= Pain on passive stretching of the fingers.
» QGross swelling with tight compartments.

= Move: Loss of normal movement of the forearm due
to deformity and pain. Assess hand, wrist and elbow

movements for injury.

Additional injuries to note

ALWAYS assess the joint above and below an injury, in

this case, the hand, wrist and elbow.

Specific Injuries that occur in the forearm

= Monteggia fracture: Proximal ulna fracture with
associated radial head dislocation.

= Galeazzi fracture: Distal 5 radial shaft fracture with

associated distal radio-ulnar joint (DRUJ) dislocation.

Special Investigations

Imaging
= ‘2 views and 2 joints’: Always get a minimum of two
views (AP and LAT) that include the joint above and
below the injury (two joints).
= Describe the X-ray findings:
= Obvious injury or abnormality
(fractures/dislocations).
= Fracture pattern (oblique, spiral, transverse and so
on): have an impact on stability.
* LARA mnemonic:

= Location (for example, distal 5 radial shaft).

= Apposition/displacement (what percentage of
the fracture ends are in contact).

= Rotation (for example, are the fragments lying
in the same plane?).

= Angulation (for example, valgus/varus or

dorsal/volar).

Both bone Monteggia Galeazzi
forearm [fracture- fracture-
fracture dislocation dislocation

Classification

= Descriptive (describing the fracture pattern and

whether or not it is an open or closed fracture).

Management

Due to the forearm being a joint, forming an ellipse with
the radius articulating over the ulna, the indications for
conservative and non-surgical management are limited.
Most forearm fractures, therefore, require surgical

management.

Non-surgical
= Isolated undisplaced or minimally displaced distal 2/3
ulna fractures (nightstick or defence fractures).
= Moulded below elbow circular plaster of Paris
with careful follow up to monitor union and

position.

Surgical
= Open reduction and internal fixation (ORIF)
= External fixation

= Intramedullary nailing



Essential takeaways

= The forearm acts as a single joint and injury to
one or more structure impacts significantly on
its biomechanics.

= Always assess the hand, wrist and elbow for
associated injuries.

= Do a proper neurovascular examination and
note specific clinical findings — even if they are

normal.
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Assessment

A 24-year-old male patient presents with a left
sided Monteggia fracture-dislocation after a fall
from a height. He complains of pain in his forearm
ans elbow. Your examination shows that he has a
drop wrist (cannot dorsiflex his wrist). Which
nerve is most likely to be injured in this fracture

pattern?

A. Ulnar nerve

B. Posterior interosseous nerve
C. Median nerve

D. Anterior interosseous nerve

E. Lateral antebrachial cutaneous nerve

A. Incorrect. The radial nerve divides into two
branches in the antecubital fossa (deep/motor and
superficial/sensory) with the deep motor branch
passing through the heads of the supinator muscles
to become the posterior interosseous nerve (PIN)
which winds around the radial neck and innervates
the muscles of the extensor (posterior)
compartment of the forearm, which are responsible
for wrist extension.

B. Correct. The radial nerve divides into two
branches in the antecubital fossa (deep/motor

and superficial/sensory) with the deep motor
branch passing through the heads of the supinator
muscles to become the posterior interosseous nerve
(PIN). It winds around the radial neck and
innervates the muscles of the extensor (posterior)
compartment of the forearm, which are responsible
for wrist extension.

C. Incorrect. The median nerve enters the forearm
anterior to the lateral humeral epicondyle to supply
the volar (flexor) compartment of the forearm.

D. Incorrect. The anterior interosseous nerve
(AIN) is a terminal branch of the median nerve.

E. Incorrect. The lateral antebrachial cutaneous
nerve (LABC) is a purely sensory nerve that
originates from the musculocutaneous nerve and
does not have any motor function.
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ABOUT THE BOOK

Informed by experts: Most patients with
orthopaedic pathology in low to
middle-income countries are treated by
non-specialists. This book was based on
a modified Delphi consensus study* with
experts from Africa, Europe, and North
America to provide guidance to these
health care workers. Knowledge topics,
skills, and cases concerning
orthopaedic trauma and infection were
prioritised. Acute primary care for
fractures and dislocations ranked high.

Furthermore, the diagnosis and the
treatment of conditions not requiring
specialist referral were prioritised.

* Held et al. Topics, Skills, and Cases for an
Undergraduate Musculoskeletal Curriculum in
Southern Africa: A Consensus from Local and
International Experts. JBJS. 2020 Feb
5;102(3):e10.

THE LION

The Learning Innovation via Orthopaedic
Network (LION) aims to improve learning
and teaching in orthopaedics in

Southern Africa and around the world.
These authors have contributed the
individual chapters and are mostly
orthopaedic surgeons and trainees in
Southern Africa who have experience with
local orthopaedic pathology and
treatment modalities but also in medical
education of undergraduate students and
primary care physicians. To centre this
book around our students, iterative rounds
of revising and updating the individual
chapters are ongoing, to eliminate expert
blind spots and create transformation of
knowledge.

DISCLAIMERS

Although the authors, editor and

publisher of this book have made every
effort to ensure that the information
provided was correct at press time, they
do not assume and hereby disclaim any
liability to any party for any loss, damage,
or disruption caused by errors or
omissions, whether such errors or
omissions result from negligence, accident,
or any other cause.

This textbook is not intended as a
substitute for the medical advice of
physicians. The reader should regularly
consult a physician in matters relating to
his/her health and particularly with respect
to any symptoms that may require
diagnosis or medical attention.

The information in this book is meant to
supplement, not replace, Orthopaedic
primary care training. The authors, editor
and publisher advise readers to take full
responsibility for their safety and know
their limits. Before practicing the skills
described in this book, be sure that your
equipment is well maintained, and do not
take risks beyond your level of experience,
aptitude, training, and comfort level.

The individual authors of each chapter are
responsible for consent and rights to use
and publish images in this book.
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