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ABSTRACT

Introduction: This is a cross-sectional study of 37 patients with AO type C (complete intra-articular) fractures
of the distal radius, evaluating the functional, anatomical, and patient rated outcomes one year after primary
fixation with a volar locking plate. Methods: Functional outcomes were assessed based on the grip strength, and
the range of motion of forearm and wrist. Anatomical outcomes were assessed based on the radial inclination,
radial height, volar tilt, and articular step or gap. Patient rated outcome was measured with a Disability of
arm, shoulder and hand (DASH) questionnaire. Results: One year after surgery, 24 (64%) patients achieved good
and excellent anatomical results, and DASH scores were acceptable in 73% of patients. Most of the patients
had achieved 80% of their grip strength. The mean DASH score of 12.3 was comparable with other studies. Grip
strength, radial inclination and volar tilt had a significant correlation with the DASH score. Conclusion: Volar
locking plates can be used to achieve optimal reduction in all three parameters in the treatment of AO type C
fractures of the distal radius. Versatile fracture fragment reduction and angular stability enable rehabilitation
hence obtaining good functional outcomes.
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INTRODUCTION functional implications for the wrist joint. Fracture
fixation with a volar locking plate is an option with
The incidence of distal end radius fracture is excellent clinical and radiological outcomes.? The

estimated around 19-43 per 10000 people volar and dorsal fragments can be supported from the

annually." The age distribution is divided into two
extreme groups; the young being commonly involved in
motor vehicle accidents, and the older group with a
common incidence of falls at home. Treatment options
vary depending on the severity of the fracture. Simple
fractures such as those which are extra-articular and
minimally displaced can be treated conservatively.
However, there is a risk of early loss of reduction.
Hence, such cases require early and regular follow-
up. Unstable fractures are best treated surgically.
In AO type C (intra-articular) fractures of the distal
radius, achieving anatomical reduction and stable
fracture fixation are essential because of the
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volar side of the distal radius, with the ability to hold
the fracture fragments securely without crossing the
wrist joint. Thus, early mobilization can be started as
early as two days following surgery without secondary
reduction loss ensuring good functional outcome.?
The aim of this study was to evaluate the functional,
anatomical and patient rated outcomes of AO type C
fracture of the distal radius treated primarily with a
volar locking plate.

MATERIALS AND METHODS

This cross sectional study was performed by reviewing
patients and records of patients who had been admitted
for closed comminuted intra-articular fractures
of the distal end of radius and treated with a volar
locking plate in Tengku Ampuan Afzan Hospital,
Kuantan from January 2011 until June 2012. Inclusion
criteria were; patients 18 years and above with closed
AO type C fractures of the distal radius treated with a
volar locking plate within 28 days after injury, who had
attended regular follow ups and completed at
least one year follow up. Exclusion criteria were
patients who sustained open fractures, patients who
sustained other injuries to the ipsilateral limb and
previous trauma to the limb with residual deformity and
dysfunction. The A.O. classification of the distal
radius fracture was used based on the true
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anteroposterior and lateral wrist radiograph on
admission; type C1 (simple intra-articular and
metaphyseal fracture), type C2 (simple intra-articular
with metaphyseal multifragmentary) and type C3
(multifragmentary intra-articular and metaphyseal).
The functional and anatomical outcomes were
assessed one year following surgery. The functional
outcome evaluation consisted of measurement of grip
strength with a Jamar dynamometer, wrist flexion,
extension, radial and ulnar deviation, and forearm
supination and pronation. The patient rated outcomes
were evaluated using the Disability of Arm, Shoulder
and Hand questionnaire (DASH) score at one year
follow up. This questionnaire consists of 30 questions;
21 questions evaluated the ability to perform specific
physical activities, five questions evaluated symptom
severity, and another four questions evaluated the
effect to social activities, self-image, work and sleep.
The acceptable score was less than 15 and more than
15 was deemed unacceptable. With this, the patients
were divided into two groups for statistical analysis,
which were; acceptable functional outcome (score
less than 15) and unacceptable functional outcome
(score more than 15). The mean of the DASH score was

compared with other studies.

Anatomical outcomes included radial height,
radial inclination, volar tilt and articular surface gap,
measured on the anteroposterior and lateral view
of wrist radiograph at one-year post surgery. The
outcomes were graded as excellent, good, fair and
poor based on the criteria by Jakim et al.®> The scoring
criteria are summarized in Table I. Data was analysed
using the Spearman correlation analysis with SPSS
software version 20. Statistical significance was taken
at p < 0.05.

RESULTS

There were 41 cases of closed comminuted fractures
of the distal end of radius treated with variable
angle volar locking plate of which 37 patients were
available for the study; twenty-nine (78%) male
patients and eight (22%) females with ages ranging
from 17 to 67 years. The most common mechanism of
injury was due to motor vehicle accident (73%). Eight
cases (22%) were classified as AO type C1, 16 cases
(43%) type C2 and 13 cases (35%) as type C3.

Table I. Anatomical scoring method of closed comminuted fracture distal end of radius based on Jakim et al *

Radiological Scoring Score
Radial angle (°) 23-18 30
17-13 24
12-10 18
Less than 10 00
Radial length (mm) 13-10 40
9-7 32
6-5 24
Less than 5 00
Volar tilt (°) 11-7 30
6-3 24
2-0 18
Negative 00
Incongruency (mm) 1-2 -10
Greater than 2 -20
Less than 2 with fragment rotation -30
Radio-ulnar joint Subluxation -05
Dislocation -10

Anatomical results

At one year, 15 (40%) cases were graded as excellent, nine (24%) cases as good, eight (22%) cases as fair, and

five (14%) cases as poor anatomical outcome (Table II).
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Table Il. Anatomical results of closed comminuted fracture of the distal end of radius treated with a volar

locking plate according to Jakim et al.>

Outcome Excellent Good

Fair Poor

Patients/percentage  15(40%) 9(24%)

8(22%) 5(14%)

Anatomical score: Excellent = 100-90, Good = 89-80, Fair = 79-70, Poor = <70.

Functional results

Most of the patients achieved 80% of their grip strength compared to the contralateral side one year after
surgery, with the mean of 25.1 + 7.8 kg. Table Ill summarizes the range of motions of the wrist achieved at one-

year review.

Table Ill. The mean of functional outcome parameters in one-year assessment, values expressed in mean and

standard deviation.

Functional outcome parameters Range of motions Mean Value
Grip strength (kg) 25.1+7.8
Wrist flexion (°) 30-70 58.1 +10.3
Wrist extension (°) 40 - 90 63.9 +10.2
Supination () 60 - 90 74.3 7.4
Pronation (°) 45 - 82 63.5 £ 9.1
Radial deviation (°) 10 - 40 23.8 £ 6.0
Ulnar deviation (°) 20-55 32.2£8.6

Patient rated outcome results

The mean DASH score at one year was 12.3 + 4.2.
Twenty-seven (73%) cases had acceptable scores and
10 patients (27%) had non-acceptable scores. The
correlation of anatomical parameters and functional
parameters with the DASH score was analysed using
a Spearman correlation analysis. The significant
correlations were radial inclination, volar tilt and grip
strength. The radial inclination (r = -0.366, p = 0.03),
volar tilt (r = -0.47, p = 0.01) and grip strength (r =
-0.348, p = 0.03) showed weak, negative correlations
toward the DASH score.

DISCUSSION

Fractures of the distal end of radius are among the
common cases encountered in casualty encompassing
one sixth of the trauma cases reviewed.® Comminuted
fractures of the distal end of radius were previously
treated by either cast application, external fixation
with supplementary K wires or internal fixation with
a volar plate.” Volar plating is superior compared to
external fixator as it gives a better radial inclination
and volar tilt.® Even though volar plating resulted in a
better radiological outcome, assessment of functional
outcome at one-year post fixation was not significantly
different.® A meta-analysis of 12 studies comparing the
outcome of external fixator or internal fixation with
volar plate as the treatment for fracture distal end
radius revealed a better functional outcome provided
by volar plate fixation, as evaluated by DASH score,

better forearm supination and restoration of volar tilt.
However, external fixation resulted in a better grip
strength.’®

Whether good radiological outcome correlates with
good functional outcome is debatable. Several studies
have shown that the radiological parameters did not
affect the functional outcome.*%2 On the other hand,
other studies have shown the importance of achieving
radiological parameters reduction to attain the optimal
functional outcome.??7 Better radial inclination, radial
height and volar tilt was achieved with volar plate
and associated with better DASH score compared to
external fixation for distal end radius fracture.™

This study showed that radial inclination was the only
significant factor in determining acceptable DASH
score. The radial inclination and volar tilt showed a
weak negative correlation to DASH score. Therefore,
optimal radial inclination and volar tilt would result
in a lower DASH score, hence, a better functional
outcome. However, cumulative scoring of parameters
obtained by the Jakim radiological scoring system
showed no significant difference between the subgroup
of excellent, good, fair and poor to the acceptable or
non-acceptable DASH score. Sixty-four percent of our
patients had good and excellent anatomical outcome
compared to the study published by Othman et al. who
had 76.4% of good and excellent anatomical outcome."
Grip strength as measured by JAMAR dynamometer
revealed mean grip strength of 25.1 kg and 80% of grip
strength was achieved at one year post-surgery. This
also revealed a weak negative correlation towards
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DASH score. The stronger the grip strength gave a
lower DASH score and a better patient perception and
functional outcome.

At one year, this study revealed the mean DASH score
of 12.3 and 73% of the patients had acceptable patient
rated outcome at one-year follow up. The result was
comparable to other previous studies. Hakimi et al.
reported a mean DASH score of 14.8 for 77 patients
at one year post-surgery.’”” Two other studies reported
mean DASH scores between 11.0 and 12.0 at two years’
post-surgical review. '

CONCLUSION

Regarding primary fixation of AO type C distal radius
fractures, patient rated outcome using DASH score
revealed radial inclination is the only significant
determining factor of an acceptable DASH score.
Optimal radial inclination and volar tilt produce a
better functional outcome. Good functional outcome
and better patient perception were also observed with
a stronger the grip strength. However, cumulative
radiological scoring did not show any correlation
with the overall functional outcome. The volar
locking plate can achieve versatile fracture fragment
reductionand angular stability toinitiate rehabilitation.
Hence, all three parameters can be obtained optimally.
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