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Abstract

Distal radius fractures arve the most
common upper extremity fracture, and are
increasingly treated via surgical fixation,
which reflects the activity and functional
demands of an increasingly active population.
The restoration of volar tilt is a critical goal
of distal radius fracture fixation. This goal is
often impeded by the formation of a dorsal
organizing hbematoma and fibrous tissue,
which serve as tethers on the distal fragment
preventing the vrestoration of anatomic
volar tilt. While the traditional flexor carpi
radialis (FCR) approach is commonly used
Jor exposure of the distal radius, access to the
dorsal soft tissues via this approach is limited.
In this article, we describe the extended FCR
approach, which offers full access to the
dorsal aspect of the distal radius from a volar
incision, permitting adequate debridement of
the dorsal soft tissue tethers and restoration
of normal volar tilt. We also provide a case
study of an application of the extended FCR
approach.

Introduction

Distal radius fractures are the most
common upper extremity fracture in the
United States, accounting for almost 25%
of all upper extremity fractures.! The
epidemiological distribution of distal radius
fractures is bimodal, with peaks in children
and in older adults (=65 years).1 Principles of
treatment for displaced distal radius fractures
in adults <65 years centers on the restoration
of anatomic alignment in patients in whom
post-reduction radial shortening >3 mm,
dorsal tilt >10 degrees, or intra-articular step-
off >2 mm.? On the other hand, there may
be clinical equipoise between surgical and
nonoperative management in patients =65
years.? Nevertheless, although some evidence
from the WRIST trial showed no clinically-
important differences in patient-reported
outcome measures with surgically- versus
nonoperatively treated distal radius fractures at
2 years for older adults,’ subsequent analyses
have suggested that open reduction internal
fixation (ORIF) may lead to faster recovery
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in the short term.* Similarly, recent evidence
suggests that physiologic, as opposed to
chronologic, age should be considered when
deciding on surgical management of these
fractures, and benefits could be derived from
surgical management in patients up to 80
years of age.>® Along with an increasingly
active older adult population, these factors
may account for the increasing incidence of
surgical management of distal radius fractures
in both young and older adult populations.’

Although controversy exists regarding the
importance of restoring precise anatomic
parameters in the treatment of distal radius
fractures,® studies have shown that failure to
restore adequate volar tilt is associated with
changes in range of motion compared to the
contralateral wrist.® Further, a biomechanical
study showed that an inverse relationship
exists between volar tilt and the maximum
joint reactive forces experienced across the
wrist joint during lifting activities.!® Another
recent study found that failure to restore
the volar tilt after distal radius ORIF caused
increased pressure on the flexor pollicis
longus (FPL) tendon,'"' which may increase
the risk of FPL rupture. Therefore, restoring
the volar tilt is of paramount importance
during distal radius ORIF.

As part of the initial healing process
in displaced distal radius fractures, an
organizing hematoma commonly forms at the
dorsal aspect of the fracture, which ultimately
becomes fracture callus. Because distal radius
fractures are commonly angulated dorsally
due to the vector of the injury-causing force
(i.e., fall on an outstretched hand), this
organizing hematoma, fibrous tissue, and
dorsal periosteum forms a tether on the
distal fragment, impairing the restoration of
volar tilt. Without mechanical debridement
of this dorsal tissue, it becomes difficult if
not impossible to restore anatomic volar tilt.
While the traditional flexor carpi radialis (FCR)
approach provides an excellent exposure of
the volar radius and wrist capsule, the ability
to reach the dorsal tissues is limited. However,
an extended FCR approach has previously
been described that allows for facile access
to the dorsal aspect of the distal radius
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fracture from a volar approach, via release of the radial
septum and mobilization of the proximal radial fragment.'?
Here, we present the extended FCR technique, with small
modifications, that allows for enhanced exposure of distal
radius fractures along with a case example in which this
technique was used to achieve anatomic reduction.

Extended FCR Approach: Technique

The patient is positioned in the supine position with
the arm placed on a standard hand table. A non-sterile
tourniquet is applied to the upper arm. The patient
is prepped and draped according to standard sterile
technique. The skin incision is marked along the FCR
tendon course as in the traditional FCR approach, 8-10
centimeters in length. At the distal aspect of the incision,
the wrist crease should be crossed in a zigzag fashion
towards the scaphoid tubercle radially and then ulnarly
again to minimize scar tissue formation (Figure 1). Sharp
incision is carried out through the skin and dermal layer
down to the FCR sheath. Beware of the palmar cutaneous
branch, which lies subcutaneously between FCR and the
palmaris longus tendons. Small subcutaneous vessels are
cauterized. Senn retractors are placed to visualize the
course of the FCR tendon. The superficial FCR tendon
sheath should be incised as proximal as possible and
distal all the way through the thicker attachments distally.
The superficial FCR tendon sheath dives as it enters
the palm, towards its insertion at the base of the index
metacarpal. The superficial sheath can be dissected free of
the overlying thenar musculature, a small crossing branch

Figure 1. Marked skin incision for an extended flexor carpi radialis approach.

of the radial artery, and released fully to the base of the
index metacarpal. The radial fibrous attachments from the
FCR tendon to the sheath must be released to allow full
excursion ulnarly.

Next, the floor of the FCR sheath is sharply incised.
As the release is carried out distally, this tissue layer
can be seen to thicken. At this level, the FPL tendon is
visualized at the ulnar aspect of the exposure. Utilizing a
blunt retractor and pulling the FPL tendon radially and the
FCR tendon ulnarly presents the deep FCR sheath, which
is confluent with the radial attachment of the transverse
carpal ligament. Release of the deep FCR sheath as it
travels into the palm also releases the carpal tunnel. In this
way, concomitant carpal tunnel release could be pursued
through this approach, if indicated.

Next, blunt digital dissection is carried out between the
FPL and the pronator quadratus in order to mobilize the
FPL tendon ulnarly. There are often attachments between
the carpal bursa and the flexor tendons which should be
released off the volar joint capsule to increase visualization.
The potential space between the digital flexor tendons
and the pronator quadratus is also known as the space of
Parona. Weitlaner retractors are then placed to mobilize
the FPL and FCR tendons ulnarly.

The radial septum should then be identified, which is
radial and dorsal to the radius. The function of the radial
septum proximally is to separate the flexor from the
extensor compartments of the forearm. Distally, the radial
septum becomes confluent with the volar wrist ligaments
and the superficial FCR sheath.' Distally, the radial septum
is sharply incised directly off the distal radius. Proceed
with caution at the most distal aspect of the septum, as
the radial artery runs across the incision from dorsal to
volar at this point near the brachioradialis insertion. The
radial septum is the tissue that tethers the radial artery
to the volar aspect of the radius. Once the radial septum
is mobilized from the distal radius, the insertion of the
brachioradialis comes into full view. The brachioradialis is
tenotomized near its insertion, via a stepcut that facilitates
later repair of the pronator muscle. This cut consists of a
longitudinal component 1-2 cm in length, followed by two
transverse components (one directed volarly, one directed
dorsally).

The pronator quadratus is incised in an L-shaped fashion,
with a distal transverse limb and a lateral longitudinal limb.
The distal transverse cut should be made approximately 2
mm proximal to the articular margin at the volar ulnar
corner of the lunate facet. The location of the pronator
quadratus tenotomy is important because this will define
the distal position of the volar locking plate where it can
sit below the watershed line. Starting from the distal radial
corner, the pronator quadratus is elevated sharply off the
radius in an ulnar and proximal direction, exposing the
bony surface of the radius beneath the transition fibrous
zone tissue. Now, a lobster claw forceps is placed around
the proximal radial shaft outside the zone of anticipated
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fixation with tines oriented along the dorsal-volar axis, to
pronate the proximal fragment out of the way. This exposes
the dorsal periosteum and is referred to as “intrafocal”
exposure.'?

The organizing hematoma and incipient fibrous malunion
are then mechanically debrided under direct vision until
the extensor tendons are visualized to fully mobilize the
proximal and distal fragments, thereby removing the
dorsal tether and facilitating restoration of volar tilt. At this
point, standard maneuvers involving longitudinal traction
and wrist flexion can be used to reduce the distal radius
fracture. As shown in Figure 2, without the release of the
dorsal tethering tissue, it is difficult to achieve a tilt that
is radiographically better than neutral (top panels). After
the dorsal release, the fragments are fully mobile and volar
tilt is readily restored with standard reduction maneuvers
(bottom panel). Additionally, for displaced intra-articular
distal radius fractures, the intra-articular fragments can be
molded against the intact carpus through the intrafocal
exposure, thereby affording a direct anatomic reduction.

After stabilization with a volar locking plate, the DRU]J
is stressed for stability and treated per the surgeon’s
preference. Anteroposterior (DRU]J), lateral, and extended
tangential views of the wrist are taken to check for
malpositioned hardware. The tenotomized ends of the
brachioradialis tendon are sutured together using a
horizontal mattress stitch. If desired, the pronator quadratus
can also be repaired to provide an additional layer of
coverage between the plate and the flexor tendons. This

is performed using simple sutures to cross the volar ulnar
corner, the distal radial corner, and the proximal shaft. The
wound is then closed with non-absorbable sutures and
a volar resting splint is applied. The patient is typically
immobilized until the first postoperative visit (7-10 days
after surgery), at which point the sutures are removed and
the patient is transitioned to a removable wrist brace to
allow for gentle range-of-motion exercises.

Extended FCR Approach: Case Study

A healthy 22-year-old right hand-dominant female
presented to the hand surgery clinic with a right closed,
displaced intra-articular distal radius fracture sustained
two weeks prior in a snowboarding accident (Figure 3A).
Physical examination revealed no open wounds, intact
sensibility in the median, radial, and ulnar nerve
distributions, and a normally perfused hand. The FPL and
extensor pollicis longus tendons were intact. The patient
was indicated for distal radius ORIF due to her age, activity
level, and fracture pattern. Surgery was performed one
week later using the extended FCR approach as described
above. Prior to debridement of the dorsal periosteum, it
was not possible to achieve better than neutral volar tilt
using standard reduction maneuvers. Debridement of the
dorsal periosteum enabled full mobilization of the fracture
fragments, which allowed for anatomic restoration of volar
tilt as well as radial inclination and height (Figure 3B). An
extended tangential view of the wrist showed no dorsal
screw penetration and clearance of the DRU]J (Figure 4).

Figure 2. Sequence of volar tilt restoration
achievable by debridement of the dorsal periosteum,
which can be fully exposed via the extended flexor
carpi radialis approach. DP = dorsal periosteum.
Image credit: Jorge L. Orbay, MD.
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Figure 3. (A) Posteroanterior and lateral radiographs of the right wrist showing a displaced intra-
articular distal radius fracture with significant dorsal angulation; (B) Intraoperative fluoroscopy showing
volar locking plate fixation of the fracture with anatomic restoration of radial inclination, height, and,
critically, volar tilt.

Figure 4. Extended tangential view fluoroscopic image showing screw length and clearance of the
distal radioulnar joint.

Summary

Volar tilt of the distal radial articular surface is a critical
radiographic parameter that is often disrupted in distal
radius fractures. Restoration of volar tilt is thought to result
in improved postoperative wrist range of motion, decrease
joint reactive forces, and reduce pressure on the FPL tendon.
While the traditional FCR approach is commonly used for
distal radius fracture exposure, it offers only limited access
to the dorsal organizing hematoma and fibrous tissue
that tether the distal fragment in dorsally-angulated distal
radius fractures, which prevent anatomic restoration of
volar tilt. By using the extended FCR approach, surgeons
can readily access the dorsal soft tissue tethers through
a volar approach, enabling facile restoration of anatomic
volar tilt.
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