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Abstract:

Background: Distal radius fractures are common, with volar Barton fractures posing a

unique challenge due to their intra-articular nature and instability. These injuries often

result from high-energy trauma and involve dislocation of the radiocarpal joint. Conservative

treatment frequently yields poor outcomes, prompting a shift toward surgical management.

Volar buttress plating via open reduction and internal fixation (ORIF) has emerged as the

preferred approach, offering stable fixation, early mobilization, and favorable functional recovery.

Anatomically contoured low-profile plates enhance outcomes by minimizing soft tissue

complications. Despite some risks, such as tendon irritation, clinical results have generally

been positive when appropriate surgical protocols are followed.

Aim of the study: This study aims to evaluate the treatment outcomes of volar Barton

fractures of the distal radius managed with volar buttress plates.

Methods: This prospective observational study was conducted over 12 months, from July’23

to June’24 at the Department of Orthopaedics of Pabna Medical College, Bangladesh to evaluate

outcomes of volar Barton fractures treated with open reduction and internal fixation using a

volar buttress plate. Thirty (30) adult patients with closed, radiologically confirmed Volar

Barton fractures were included. The surgery involved a standard volar (Henry’s) approach

with fixation using locking or non-locking screws. Postoperative care included early mobilization

and radiographic follow-up at 2, 6, and 12 weeks postoperatively. Outcomes were assessed

radiologically and functionally using the Mayo Wrist Score. Data were analyzed descriptively

using SPSS version 26.0 without inferential statistics.

Results: In this study of 30 patients with volar Barton fractures treated using buttress plate

fixation, most were males (70%) aged 30–50 years (53.33%), with the right hand

predominantly affected (93.33%). The primary cause was falls on an outstretched hand

(56.67%). Radiographic union occurred within 6–12 weeks in 70% of cases, and final alignment

was maintained in 90% of cases. Functional assessment using the Mayo Wrist Score showed

excellent to good outcomes in 86.67% of patients. Complications were minimal, including

superficial infection (3.33%), tendon irritation (3.33%), and implant prominence (6.67%).

No cases of deep infection, implant failure, or reduction loss were reported.

Conclusion: Volar buttress plate fixation is an effective treatment for volar Barton fractures,

promoting early union, stable anatomical reduction, and good functional recovery with minimal

complications. Optimal outcomes depend on selecting the appropriate patients, performing

surgery promptly, and employing precise surgical techniques.
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Introduction:

Fractures of the distal radius are among the most
frequently encountered injuries in orthopaedic
practice, comprising approximately one-sixth of all
fractures treated in emergency departments1. Among
these, intra-articular fractures such as volar Barton
fractures represent a particularly challenging subset
due to their instability and propensity to disrupt wrist
mechanics. A volar Barton fracture is characterized
by a fracture of the volar rim of the distal radius with
dislocation or subluxation of the radiocarpal joint,
typically resulting from high-energy trauma or a fall
on an outstretched hand2,3. Because this fracture
pattern compromises the volar lip of the distal
radius—a critical buttress for carpal stability effective
management is crucial to restore articular congruity,
prevent post-traumatic arthritis, and preserve wrist
function. Historically, closed reduction and casting
were considered the standard treatment for managing
distal radius fractures; however, in cases of volar
Barton fractures, conservative treatment often results
in unsatisfactory outcomes due to the intra-articular
nature and instability of the fragment4. Malunion,
persistent subluxation, and impaired range of motion
are frequently reported complications when such
injuries are not stabilized adequately. As a result,
surgical intervention is now widely recommended
for these fractures, especially when radiocarpal
instability, displacement, or comminution is present5.

Among various surgical techniques available, volar
buttress plating using open reduction and internal
fixation (ORIF) has gained prominence as the
preferred modality for volar Barton fractures. The
technique involves placing a contoured volar plate to
buttress the volar fragment and prevent its
displacement under axial loading. This method not
only ensures stable fixation of the fracture but also
facilitates early mobilization and functional recovery6.
Moreover, advances in implant design, particularly
the introduction of anatomically contoured low-
profile locking plates, have minimized soft tissue
complications and improved fixation even in
osteoporotic bone7. Numerous studies have
highlighted the biomechanical and clinical
superiority of volar plate fixation over other
modalities, such as dorsal plating, percutaneous
pinning, or external fixation in managing volar
Barton fractures. Jupiter et al. and Ruch et al.
demonstrated that volar plating provides superior
mechanical support to the volar cortex and minimizes

the risk of tendon irritation compared to dorsal
approaches8,9.

The volar approach also offers direct visualization of
the fracture site, allowing for precise anatomical
reduction, which is crucial for intra-articular injuries.
Clinical outcomes following volar buttress plating
have generally been favorable. Reports have indicated
high union rates, improved wrist strength, satisfactory
range of motion, and minimal complications such as
infection or implant-related issues when surgery is
performed early and appropriately10,11. However,
some complications remain a concern, including
flexor tendon irritation or rupture, plate prominence,
and loss of reduction in cases with comminution.
Consequently, the choice of implant, surgical
technique, and post-operative rehabilitation protocols
significantly influence outcomes12.

While the literature affirms the utility of volar buttress
plating in achieving stable fixation, there remains a
need for further evaluation of its efficacy in diverse
populations and clinical settings, especially in
resource-limited environments where implant
availability and surgical expertise may vary.
Additionally, long-term studies assessing functional
and radiographic outcomes can provide deeper
insights into the role of this approach in preventing
post-traumatic arthritis and ensuring patient
satisfaction. This study aims to evaluate the treatment
outcomes of volar Barton fractures of the distal radius
managed with volar buttress plates.

Materials and Methods:

This was a prospective observational study conducted
to evaluate the clinical, radiological, and functional
outcomes of volar Barton fractures of the distal radius
treated with open reduction and internal fixation
using a buttress plate. The study was conducted at
the Department of Orthopaedics, Pabna Medical
College, a tertiary care centre in Bangladesh, over 12
months, from July 2023 to June 2024. A total of 30
patients diagnosed with volar Barton fractures and
treated surgically with buttress plates were included.

Inclusion Criteria

• Patients aged 18 years or older with radiologically
confirmed volar Barton’sBarton’s fracture of the
distal radius.

• Closed fractures.

• Fractures are treated with a volar buttress plate
within two weeks of injury.

52

Evaluations of the Treatment of Volar Barton Fracture of the Distal Radius by Buttress Plate Rahman MM et al



Exclusion Criteria

• Open fractures.

• Associated neurovascular injury or multiple
fractures of the same limb.

• Pathological fractures.

• Patients unfit for surgery or lost to follow-up.

Data Collection Procedure

After obtaining ethical clearance from the
institutional review board and informed written
consent from each patient, detailed demographic and
clinical data were collected using a structured data
collection sheet. The preoperative evaluation included
a clinical examination and standard anteroposterior
and lateral radiographs of the wrist.

Surgical Procedure

All patients underwent open reduction and internal
fixation (ORIF) using a volar buttress plate under
regional or general anesthesia. A standard volar
(Henry’s) approach was used to access the fracture
site. Fracture fragments were reduced under direct
visualization and stabilized with the buttress plate
using locking or non-locking screws as appropriate.
Intraoperative fluoroscopy was used to confirm
reduction and hardware placement. Wound closure
was done in layers, and a sterile dressing was
applied.

Postoperative Management

• Gradual mobilization exercises followed a short
period of immobilization (up to 2 weeks).

• Radiographicassessments were performed at 2,
6, and 12 weeks to monitor union and alignment.

• Patients were followed up clinically and radio-
logically for at least 12weeks postoperatively.

Outcome Measures

The outcome measures in this study were divided
into radiological, functional, and postoperative
assessments. Radiological outcomes focused on the
time to union, determined by the presence of trabecular
continuity across the fracture site, and the final
alignment, which was classified as maintained,
mildly malaligned, or grossly malunited based on
postoperative radiographs. Functional outcomes were
evaluated using the Mayo Wrist Score, which allocates
a total of 100 points across four domains: pain,
functional status, range of motion, and grip strength,
each contributing 25 points. Based on the total score,

outcomes were categorized as excellent (90–100), good
(80–89), fair (65–79), or poor (<65). Lastly,
postoperative complications included superficial or
deep infections, tendon irritation, implant
prominence or failure, loss of reduction, and the need
for implant removal.

Statistical Analysis

Data were entered and analyzed using SPSS version

26.0. Descriptive statistics were used, Categorical
variables was expressed as frequencies and
percentages, Continuous variables was expressed as
means ± standard deviation (SD). In addition, no
inferential statistics were applied due to the
observational nature and small sample size of the
study.

Results:

The present study evaluated 30 cases of volar Barton
fractures treated with buttress plate fixation. As
shown in Table 1, the majority of patients (53.33%)
were in the 30–50 years age group, while 26.67% were
under 30 years old, and 20% were above 50 years old.
Males were predominantly affected (70%) compared
to females (30%). The right hand was more commonly
involved (93.33%). Falls on an outstretched hand were
the leading mechanism of injury (56.67%), followed
by road traffic accidents (36.67%). Most patients
underwent surgery within 3 days of the injury
(66.67%), with fewer cases occurring between 3 and 7
days (30%) or beyond 7 days (3.33%). Radiological
outcomes are summarized in Table 2, where 70% of
cases achieved radiographic union within 6–12
weeks, 23.33% within 6 weeks, and only 6.67%
required over 12 weeks. Final alignment was
maintained in 90% of cases, with mild malalignment
in 10%, and no cases showed gross malunion.
Functional outcomes, assessed using the Mayo Wrist
Score (Table 3), indicated that 40% of patients had
excellent results, 46.67% had good outcomes, and
13.33% had fair outcomes; notably, no patient had a
poor outcome. As detailed in Table 4, postoperative
complications were minimal. Superficial infection
and tendon irritation were each reported in one case
(3.33%), implant prominence in two cases (6.67%),
and three patients (10%) required implant removal.
There were no incidences of deep infection, loss of
reduction, or implant failure, indicating a favorable
safety profile of buttress plating in managing volar
Barton fractures.
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Table I

Demographic and Injury-Related Characteristics of
Patients with Volar Barton Fracture (n = 30)

Variables Frequency Percentage

(n) (%)

Age Group (Years)

<30 8 26.67

30–50 16 53.33

>50 6 20.00

Sex

Male 21 70.00

Female 9 30.00

Hand Dominance

Right 28 93.33

Left 2 6.67

Mechanism of Injury

Fall on Outstretched Hand 17 56.67

Road Traffic Accident 11 36.67

Others (e.g., Assault) 2 6.67

Time from Injury to Surgery

<3 days 20 66.67

3–7 days 9 30.00

>7 days 1 3.33

Table II

Radiological Outcomes Following Buttress Plate
Fixation (n = 30)

Variable Frequency Percentage

(n) (%)

Radiographic Union Time

<6 weeks 7 23.33

6–12 weeks 21 70.00

>12 weeks 2 6.67

Final Radiographic Alignment

Maintained 27 90.00

Mild Malalignment 3 10.00

Gross Malunion 0 0.00

Table III

Functional Outcomes Based on Mayo Wrist Score (n =
30)

Functional Outcome Frequency Percentage

 (n) (%)

Excellent 12 40.00

Good 14 46.67

Fair 4 13.33

Poor 0 0.00

Table IV

Postoperative Complications Observed Among the

Study Population (n = 30)

Complication Type Frequency Percentage

(n) (%)

Superficial Infection 1 3.33

Deep Infection / Osteomyelitis 0 0.00

Tendon Irritation 1 3.33

Implant Prominence 2 6.67

Loss of Reduction 0 0.00

Implant Failure 0 0.00

Need for Implant Removal 3 10.00

Discussion:

The present study evaluated the clinical, radiological,
and functional outcomes of 30 cases of volar Barton
fractures treated using a volar buttress plate. The
results demonstrate that this method offers
satisfactory stability, early union, and favorable
functional recovery with minimal postoperative
complications. These findings support the existing
body of evidence suggesting that volar plating is a
reliable method for managing intra-articular distal
radius fractures, particularly those of the volar Barton
type. Volar Barton fractures represent a specific
category of distal radius fractures that involve the
volar rim and articular surface, often resulting from
high-energy trauma or falls on an outstretched hand
with wrist hyperextension13. In the current study, the
predominant mechanism of injury was a fall on an
outstretched hand (56.67%), which is consistent with
the literature14,15. Road traffic accidents contributed
to 36.67% of cases, reflecting the rising incidence of
high-velocity trauma in urbanizing regions like
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Bangladesh. The demographic profile showed that
the majority of patients were between 30 and 50 years
old (53.33%), with a male predominance (70%). This
finding aligns with those of Mehara et al16 and
Omokawa et al.17, who reported similar age
distributions and a male predominance. These trends
may be attributed to greater exposure to physical labor
and risk-prone environments among men in this age
group. Timely surgical intervention was another
critical aspect evaluated. In this study, 66.67% of
patients underwent surgery within 3 days of injury.
Early surgical fixation is crucial in intra-articular
fractures to restore the articular congruity and prevent
post-traumatic arthritis. Studies by Orbay and
Fernandez5 have highlighted the importance of early
stabilization in achieving optimal outcomes.

Radiological union was achieved in most cases
within 6–12 weeks (70%), while only two patients
required more than 12 weeks. This pattern of healing
is consistent with observations by Kapoor et al.18, who
reported an average union time of 10 weeks in similar
patient cohorts. Furthermore, 90% of patients
maintained their final radiographic alignment, and
none developed a gross malunion. Such results reflect
the biomechanical superiority of volar buttress plates
in maintaining alignment under compressive forces.
The locking plate system, in particular, offers angular
stability and is effective even in osteoporotic bones,
making it preferable over external fixation or dorsal
plating in such fracture types19.

Functionally, outcomes were excellent or good in
86.67% of patients, according to the Mayo Wrist Score.
These results are comparable to those reported by
Wong et al.20 and Drobetz & Kutscha-Lissberg6, who
also achieved excellent to good results in more than
80% of patients treated with volar plates. The few
patients with fair outcomes may be linked to late
presentation, delayed surgery, or associated soft-
tissue damage. Postoperative complications in this
study were minimal. There were no cases of deep
infection, loss of reduction, or implant failure. Only
one case of superficial infection and tendon irritation
was recorded (3.33%), while two patients experienced
implant prominence. Total three patients (10%)
required implant removal due to discomfort or
cosmetic concerns. These findings indicate a low
complication profile, aligning with those reported by
Arora et al.21, who observed similar rates of soft-tissue
irritation and implant-related discomfort. Importantly,

no tendon ruptures or catastrophic failures were
noted, which reinforces the safety of the volar
approach, as it avoids significant dorsal soft-tissue
manipulation. Moreover, the volar buttress plate
supports early wrist mobilization, which is critical
for functional recovery. This approach aligns with
the principles of fracture management that prioritize
early rehabilitation without compromising fracture
stability22.

Limitations of the study:

This study had several limitations. The small sample
size of 30 patients may limit the generalizability of
the findings to the broader population. Additionally,
the follow-up period was relatively short, restricting
the assessment of long-term complications such as
post-traumatic arthritis or implant-related issues.
Functional outcomes were evaluated using the Mayo
Wrist Score only, which may not capture all aspects
of wrist function. Lastly, the absence of a control group
or comparison with alternative fixation methods
limits the ability to draw definitive conclusions about
the superiority of the treatment.

Conclusion and Recommendation:

In conclusion, the present study demonstrates that
volar buttress plate fixation is a highly effective
method for managing volar Barton fractures of the
distal radius. It ensures early union, maintains
anatomical reduction, allows for prompt wrist
mobilisation, and leads to favourable functional
outcomes with minimal complications. However, it
is essential to emphasise the importance of proper
patient selection, timely surgical intervention, and
meticulous operative techniques to optimiseoptimised
results. Further large-scale prospective studies with
long-term follow-up are warranted to reinforce these
findings and assess outcomes such as the incidence
of post-traumatic arthritis and long-term wrist
function.
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