Case Report Journal of Orthopaedic Case Reports 2024 November:14(11):Page 143-147

Fixation of 3-Part Intra Articular Distal Radius Fracture with Combined

Volar Plate and Dorsal Spanning Plate: A Case Report

Anderson Lee', Brian Rao', Dave Yatsonsky', Kyle Behrens', Phillip J. Stokey', Nabil Ebraheim'

Learning Point of the Article:
Dorsal spanning plate fixation with subsequent volar plating of a comminuted distal radius fracture can be a viable option in patients with
complex fracture patterns.

Introduction: The aim of this study is to illustrate a case in which the use of a dorsal spanning plate followed by volar plating may be indicated in
the setting of a complex intra-articular distal radius fracture. Combined dorsal spanning plate and volar plating is a rare procedure reserved
typically for comminuted fractures of the distal radius. This case highlights the first reported incidence in which a dorsal spanning plate of a distal
radius fracture resulted in the volar displacement of the fragments, requiring subsequent volar plating. In the end, the outcome was favorable, as
the follow-up imaging displayed good bone healing and union with minimal complications.

Case Report: A 52-year-old male presented to the ED at our institution following a traumatic fall onto his left upper extremity. Radiographic
imaging revealed fractures at the midshaft of the humerus as well as a very distal three-partintra-articular radius fracture. Due to the nature of the
patient’s distal radius fracture, initial fixation with a dorsal spanning plate was planned. However, follow-up imaging 3 weeks postoperatively
revealed volar displacement of his fracture, so the patient underwent open reduction internal fixation with a volar distal radius plate. Follow-up
over the next few months displayed a union of the fracture fragments and the dorsal spanning plate was removed 4 months postoperatively with
imaging showing no complications.

Conclusion: We present this case to highlight the complication of volar displacement that may follow initial dorsal spanning plate fixation of a
three-part intra-articular distal radius fracture that can be resolved with the addition of a volar plate, as well as possible indications for combined
dorsal spanning plate and volar plate fixation of complex distal radius fractures at the time ofinitial fixation.
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Introduction operative and non-operative management, although there is no

Distal radius fractures (DRFs) are a common orthopedic injury consensus on which is best and in many cases, treatment

with pediatric and elderly populations being at the greatest risk modality is dependent on the surgeon and specific patient case

due to underdeveloped skeletal structure in children and the including the amount of fracture displacement. Non-operative

prevalence of osteoporosis in the elderly [1]. The most common ~treatments include closed reduction with plaster casting or

mechanism of injury in the geriatric population is a low-energy splint, but studies have shown significantly greater radial

fall from a standing position onto a dorsally outstretched hand,
whereas in younger populations this typically results from high-
energy trauma [1]. Current treatments of DRFs consist of

deviation and ulnar variance in patients with non-surgical
treatment of DRF compared to patients with surgical treatment
[2]. Surgical techniques for DRF treatment include
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Figure 1: Left wrist X-rays revealing distal intra-articular distal
radius fracture.

intramedullary fixation, external fixation, open reduction and
internal fixation (ORIF), and arthroscopic fixation [3]. Intra-
articular distal radius fractures are a subset of DRFs that involve
fracture propagation into the wrist joint itself. These types of
fracturesindicate a high-energy trauma that are often difficult to
manage conservatively and are typically treated operatively.
Techniques for intra-articular DRFs include closed reduction
and casting, pins, and plaster, percutaneous pinning, external
fixation, and the most commonly used management technique
of ORIF. ORIF is often done with volar plating and has been
found to have better outcomes due to early motion and lesser
complication rates of tendon irritation and rupture [4]. It has
been shown that nearly 80% of intra-articular distal radius
fractures can be fixed by a volar plate alone [S]. However,
severely comminuted or complicated fractures may require
additional dorsal fixation with a dorsal plate. Current literature
suggests thata double plate construct canbe applied andis more
effective in situations of lunate facet comminution with

Figure 3: X-rays at 4-week follow-up after initial dorsal spanning plate fixation reveal volar displacement of

the fracture.

Figure 2: Intraoperative X-rays taken of left wrist distal radius fracture
following dorsal spanning plate fixation.

dorsoulnar fragmentation [ 5, 6]. Indications for this combined
plating method with both a volar and dorsal plate are not well
described in the literature, and dorsal spanning plate use for an
intra-articular DRF is a less common technique [7, 8]. We
present a case in which a patient with a comminuted intra-
articular distal radius fracture required combined dorsal
spanning and volar plating to fully capture and reduce this
fracture.

Case Report

A 52-year-old male presented to the emergency department
(ED) at our institution following a traumatic fall. The patient
stated he was retrieving something from his attic on an
approximately 4-foot-tall ladder when he fell from the ladder
onto the concrete below on his left arm and shoulder. He felt
immediate pain and a “spasm” sensation in his left upper
extremity. A physical examination revealed pain and swelling of

_—

Figure 4: Intraoperative X-ray imaging of left wrist
combinedvolar plating and dorsal spanning plate.
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Figure S: Follow up at 3 months after the addition of a volar plate showing good bone

healingand union.
his left wrist along with observable deformity and pain of the
mid left humerus. There was no extremity edema or loss of
sensation noted. There was no deformity of the left shoulder or
clavicle. Subsequent X-rays of his left wrist revealed a transverse
midshaft left humerus fracture as well as a very distal intra-
articular left distal radius fracture (Fig. 1). Due to the
polytrauma aspect of his upper extremity, operative fixation was
indicated and discussed with the patient to which he consented.
Due to the short segment and comminuted distal radius fracture
pattern, a dorsal spanning plate was decided to aid in holding the
patient’s fracture pattern out to length with anticipated
ligamentotaxis. The initial thought was that there would not be
sufficient bone stock given the comminution for a volar plate or
rim plate, thus risking inadequate fixation and hardware failure.
There could be an argument for a wrist-spanning external
fixator; however,
adorsal spanning
plate was the
preferred
treatment of
choice by the
attending
physician over an
external fixator
due to the risk of
injury to the
superficial radial
nerve. After a
lengthy
discussion with
the patient
including risks
and benefits, the
patient was

G

Figure 6: Intraoperative X-ray of the left wrist agreeable to all

following removal of the dorsal spanning plate. aspects of this

discussion and decision.

The patient was taken to the operating room where
general anesthesia and antibiotics were administered
according to typical operating room protocol.
Attention was first turned to fixation of the left distal
radius. All soft tissue was elevated from the bony
surfaces ensuring a smooth passageway for the plate
without entrapment of any tendon. The fracture was
reduced with traction. A 3.5 mm plate was passed
along the dorsal aspect of the forearm and aligned
proximally over the shaft of the radius and distally
over the 3rd metacarpal (Fig. 2). Following this, the
humerus was fixed in typical fashion with plate
fixation and 8 appropriately sized cortical and locking
screws. The patient recovered well postoperatively with
minimal complaints of pain.

He returned 4 weeks later for follow-up, with X-rays revealing
volar displacement of his fracture (Fig. 3). The addition of volar
plate fixation was offered to which the patient consented. After
preparing the patient according to proper operative protocol
and careful dissection to expose his distal radius fracture
through a Volar Henry approach, a significantly comminuted
distal radius fracture was found. Attempts to reduce the volar
displaced fragment were performed. We made sure to capture
and buttress the comminuted fracture pieces of the distal aspect
of the volar plate knowing that we would have limited fixation to
put screws into the distal row of the plate. A single locking screw
was able to be placed in the distal row to capture the largest
fragment volar aspect (Fig. 4). The patient tolerated the
procedure well and was met with no post-operative
complications.

Follow-up imaging 3 months postoperatively revealed adequate
healing and union of his fracture, the patient was in minimal
pain and was still in a splint (Fig. 5). The patient returned 4
months postoperatively for removal of the dorsal spanning plate
and underwent manipulation under anesthesia simultaneously.
Itisknown thatboth dorsal spanning plates and external fixators
may lead to stiffness of the wrist joint, osteopenia throughout
the distal arm and hand, and atrophy of the surrounding forearm
and hand musculature. His surgical procedure was uneventful,
and the dorsal spanning plate was removed without any
complications intraoperatively or postoperatively (Fig. 6).
Patient was seen 2 weeks postoperatively after removal of the
dorsal spanning plate with adequate pain control and
reasonable post-surgical range of motion, pain, and tenderness.
The patient had 35° of flexion in the operated wrist and 45° of
extension, the plan at this time was to start therapy soon to
restore the range of motion. The patient was referred to physical
therapy for mobilization of the wrist joint and strengthening of
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the forearm musculature. He was advised to return to the clinic
as needed if he had any issues with his range of motion. The
patient did not follow up and is presumed to be doing well. Mid-
term follow-up outside the perioperative period is a limitation
ofthisreport.

Discussion

Intra-articular distal radial fractures are one of the most
common fractures [9, 10]. These fractures are projected to
continue increasing in incidence as participation in sports-
related activities increases and as life expectancy increases as
well [1].

Treatment of an intra-articular DRF with a volar locking plate or
dorsallocking plate is well-documented in the current literature
[11]. In some cases, fractures that cannot be captured with a
traditional volar plate may implement the use of a dorsal
spanning plate. However, there is limited documentation of
intra-articular distal radius fractures fixated with a volar locking
plate combined with a dorsal wrist-spanning plate. In addition,
all reported cases were with either concomitant volar plating
and dorsal spanning plate or with volar plating initially before
dorsal spanning plate use in alater surgery [ 7,8, 12]. Indications
for dorsal spanning plate use in the setting of a distal radius
fracture were up to the surgeon’s discretion at the time or as a
salvage option in a fracture that was initially treated but
presented with non-union [7, 8]. We present this case as an
indication for initial dorsal spanning plate fixation of a complex
intra-articular distal radius fracture followed by the addition of a
volar plate to fully capture the fracture.

The case described here was a complex, polytrauma patient
with a comminuted intra-articular distal radius fracture.
Fixation with volar plating or dorsal plating alone would not
have been able to fully capture the extremely distal fracture.
Initial fixation with a dorsal spanning plate allowed for excellent
restoration of volar tilt and radial height to be achieved.
Subsequent volar plating allowed for adequate reduction of the
displaced radial fragments.

Golden et al. describe the use of a dorsal spanning plate in the
management of a polytraumatized patient well for distal radius
fractures. An added benefit discussed is the use of a dorsal
spanning plate in combination with other fixation techniques
suchasvolar plating [ 13].

External fixators and Kirschner wires are also viable and
effective options for the fixation of distal radius fractures in
addition to dorsal spanning plating. However, the literature
does not provide consensus on technique but seems to favor
external fixators in more simple fracture patterns [14].
Oftentimes, treatment modalities are guided by surgeon

training and preference. Several studies show that more
complex fracture patterns of the distal radius demonstrate
better radiographic outcomes and union rates with dorsal
spanning plate and staged plating fixation [14-16]. One study
comparing external fixation to bridge plating revealed an
increased complication rate in the external fixation group of
33.3% compared to 11.5% [15]. Complications unique to the
use of external fixators include pin site infections which can be
treated with increasing pin care and oral antibiotics. If left
untreated, there is a risk of pin loosening and potential
loosening of the external fixator construct. Mohamed et al. also
discussed how the external fixator group noted two patients that
developed chronic regional pain syndrome, whereas there was
zeroin the bridge plating group [15].

Given the complexity of the patient’s fracture pattern, it was felt
that initial dorsal spanning plate fixation gave the most optimal
chance at fracture healing. While dorsal spanning plate fixation
may have delayed mobilization of the wrist joint in this patient,
literature has shown that there are no functional outcome
differences in varying immobilization periods following
treatment for a distal radius fracture [ 17].

Our patient case described here supports their statement in that
an initial dorsal spanning plate followed by volar plating was
successful in fixation and achieving the union of an intra-
articular distal radius fracture with minimal complications.

Conclusion

Each patient’s trauma and fracture is different, and treatment of
distal radial fractures should be determined by the surgeon
based on specific radiograph findings and intraoperative
considerations. However, the case presented here offers a
fixation method for complex comminuted intra-articular distal
radius fractures with an initial dorsal spanning plate followed by
subsequentvolar plating.

Clinical Message

This case report highlights a unique situation in which an initial 3-
part intra-articular distal radius fracture could not be fully captured
and reduced with a traditional volar plate. An initial dorsal spanning
plate was used which initially demonstrated proper fixation of the
fracture. However, follow-up X-rays revealed volar displacement of
the fracture which required subsequent combined volar plating.
Indications for the use of a dorsal spanning plate in distal radius
fractures are poorly highlighted in literature and the authors feel that
this case highlights a situation in which it can be indicated.
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