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Protocol / Introduction

Introduction

The articular surface of the distal radius is composed of the lunate fossa
and scaphoid fossa which articulate with the lunate and scaphoid bones to
form the radiocarpal joint. On the ulnar aspect of the distal radius, the
sigmoid notch articulates with the distal ulna to form the distal radioulnar
joint. ¥

Fractures of the distal radius constitute about one sixth of all fractures
seen in the emergency room. They range from insufficiency fractures in
osteoporosis to high-energy multifragmentary fractures in young adults. ®

Malunion is among the most common of the complications of distal
radius fractures. ® Malunion rate is as high as 23.5% for conservatively
treated distal radius fractures, in those managed operatively the risk
decreases to 10.1% . It may be extra-articular with a metaphyseal
angulation, loss of length relative to the ulna, and rotational deformity of
the distal fragment with respect to the diaphysis. Distal radial malunion
may be intra-articular with a step-off at the radiocarpal and/or the DRUJ
or both intra-articular and extra-articular.” Symptoms can be very severe
or only a slight discomfort for the patient depending on a number of
factors related to the type of deformity and to the pain tolerance of the
individual. They range from pain, sometimes very severe up to complex
regional pain syndrome, weakness, limitation of active and passive range
of motion. ©

The aim of treatment is to reestablish the normal anatomical relationship
of the wrist joint and normal kinematics of the midcarpal, radiocarpal,
and distal radioulnar joints. This is accomplished by restoring palmar tilt
in the sagittal plane and radial inclination in the coronal plane, correcting
any rotational malalignment in the horizontal plane, restoring radial
length, and restoration of articular congruity to maintain a functional,
pain-free wrist. ¥

Several different surgical options exist to treat distal radius malunions
and their sequelae. Each case must be approached meticulously with
treatment individualized to the deformity. Operative treatment options
include: Correction of the distal radius length, correction of dorsal
angulation of the radius, shortening/excision of the distal ulna, osteotomy
to realign the DRUJ, or ligament reconstruction of the DRUIJ, wrist fusion
or wrist arthroplasty.
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The goals of fixation after osteotomy of the distal radius are maintenance
of reduction with preservation of motion and function. New fixed-angle
volar plates can provide an alternative to the traditional techniques of
distal radius osteotomy including structural bone grafting and dorsal plate
fixation or external fixation. In addition these plates are rigid enough to
allow for early postoperative motion.® Corrective osteotomy of
malunited distal radius is a complex, demanding procedure and not
without problems. Complications include infection, wrist stiffness, failure
to fully correct the malunion, loss of reduction, nonunion, tendon rupture,
persisting pain, and disability on the ulnar side of the wrist joint. ®

Distraction osteogenesis has become an attractive alternative to the more
traditional opening wedge osteotomy with plate fixation and bone graft. It
minimizes the amount of periosteal stripping and eliminates the need for
bone graft substitutes or autologous bone graft.”” Computer-assisted
techniques have been developed to assist surgeons in the appreciation of
complex multidirectional deformities and to achieve improved outcomes
with management of malunion of distal radius."”

Treatment of malunion of distal radius is continually evolving. The better
understanding, advent of new computer technologies, plating systems,
and bone graft substitutes will likely have a significant impact upon the
way distal radius malunions are corrected in the near future. Prevention of
malunion through optimal fracture management remains the best option.”
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Aim of the work

The aim is to review the anatomical, clinical, and pathological
considerations of the malunion of distal radius fractures, and to
discuss the consequences of malunion of the distal radius and
the different methods of management
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-1- Introduction

Malunion is the most common complication of distal radius fractures,
significant malunion can cause considerable disability. Overall malunion
rates may be as high as 17%, and reported rates with initial nonsurgical
treatment are higher than those with primary surgical intervention. @
Malunion of the distal radius dter the normal anatomic and
biomechanica relationships of surrounding joints, the resultant changes
In position, load-bearing relationships, stability and kinematics can cause
or accelerate symptoms or degenerative disease in each particular joint
and in the wrist as whole. ¥ Fernandez, in a comprehensive review,
stated, “In general there is a strict parallel between the anatomic result
and residual function of the wrist.” @ Patients who have symptomatic
malunions of the distal radius present with pain, loss of motion, cosmetic
deformity, and decreased grip strength, arthritis at the radiocarpa and
distal radioulnar joints can be late sequelae of fracture malu nion. Other
complications of radial malunion include tendon rupture, most
commonly the extensor pollicis longus, compression neuropathy has also
been described. ® Radiographic key parameter used in assessment of
distal radius malunion are radial inclination, radial length, ulnar variance
and radia tilt; athough variation exist among individual patients,
average normal values for each of these parameters provide a starting
point for evauation of the extent of the deformity. @ There are certain
clinical situations in which malunion of the distal radius is tolerated.
This scenario often involves the treatment of elderly or low demand

patients, or patients in whom surgical intervention is contraindicated. @

The goas of surgery for symptomatic malunions of the radius should be
to reduce or eiminate pain and improve function. Severa different
surgical options exist to treat distal radius malunions and their sequelae,

these surgical procedures designed to restore normal anatomic



