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Functional and Radiological Outcomes Following Volar Locking Plate
Fixation for Distal Radius Fractures: A Prospective Analytical Study

Mahesh Mohankumar', Thivagar Murugesanz, P Balamurugan1 , A Venkadesh', M Vishal', R
Muralikrishnan’

Learning Point of the Article:
Volar locking plate fixation allows stable anatomical restoration of distal radius fractures, facilitating early wrist mobilization
and excellent functional recovery with minimal complications.
Precise reduction of palmar tilt and restoration of articular congruity are critical technical factors that directly influence
postoperative outcomes.

Introduction: Most frequent injuries of the Upperlimb are a distal radius fracture (DRF). If they aren’t handled well, they might cause problems
for a long time. There are several techniques to treat this issue, but volar locking plate fixation has become increasingly prevalent since it may
restore anatomical alignment, provide stable fixation, and allow for early movement. This study aimed to evaluate the functional and radiological
results of distal end radius fractures treated with volar locking plate fixation.
Materials and Methods: In this prospective analytical investigation, 60 patients with DRFs, ranging in age from 18 to 80 years, were enrolled.
Patients were treated with open reduction and internal fixation using volar locking devices. Functional results are evaluated using the Gartland
and Werley Demerit Point System and goniometry. Radial length, radial inclination, palmar tilt, and articular step-off were employed to quantify
radiological outcomes. Follow-up evaluations were conducted at 2, 4, and 6 weeks, in addition to 6 months. We used the Statistical Package for
the Social Sciences version 20 to analyze the dataand discovered that P < 0.05 was significant.
Results: Patients exhibited substantial improvement in wrist function across all planes of motion, with plantar flexion rising from 31.6° at 2
weeks to 67.8° at 6 months, and dorsiflexion from 31.7° to 66.4°. Supination and pronation also became a lot better, becoming close to normal
levels after 6 months. The radiographic restoration was good, with amean radial length of 8.8 mm, an inclination 0of 17.6°, and a palmar tilt of 8.9°.
There were very few complications (6.7% arthritis, 6.7% malunion).
Discussion: Our results support previous research showing volar plating offers robust fixation, restores anatomical alignment, and facilitates
early mobility. Correlation study revealed that palmar tilt and articular congruity substantially impacted functional recovery, emphasizing the
need of meticulous surgical reduction.
Conclusion: Volarlocking plate fixation is an effective treatment for DRFs, characterized bylow complication rates and excellent functional and
radiological outcomes.
Keywords: Distal radius fracture, volarlocking plate, functional outcomes, radiological outcomes, Gartland and Werley score.

Introduction injuries in orthopedic treatment, constituting a considerable

Distal radius fractures (DRF) are among the most prevalentbone Percentage of fractures in both younger persons after high-
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Volar locking plate fixation hasbeen

Table 1: Demographic and clinical characteristics of study populatiom(=60)

a favored surgical choice due to its
capacity to provide secure fixation,

Variable Category  Frequency Percent alid Cuimulative preserve anatomical reduction, and

[DEEE EREECRY promote early mobility, all of which

20-30 years 18 30 30 30 are essential for good functional

31-40 years 8 133 133 433 recovery [S]. The biomechanical

41-50 years 12 20 20 63.3 benefit of locking plate designs,

Age 51-60 years 12 20 20 83.3 especially in osteoporotic bone,

61-70 years 8 13.3 13.3 96.7 guarantees sufficient stability even

71-80 years 2 33 33 100 in cases of comminuted or intra-

Female 28 46.7 46.7 46.7 articular fractures. Numerous

Sex Male 32 53.3 53.3 100 studies have shown positive results

Socioeconomic APL 26 433 433 43.3 with this method, but there is still a

status BPL 34 56.7 56.7 100 lot of variation in the results that

o Left 30 50 50 50 have been recorded. This is due to

Side involved Right 30 50 50 100 the kind of fracture, the patient’s

o FOOSH 24 40 40 40 age, the timing of the surgery, and

Mode of injury RTA 36 60 60 100 the rehabilitation that follows [6,
Type 1 4 6.7 6.7 6.7 7].

Type 2 4 6.7 6.7 13.3 It is hard to figure exactly how well

Type 3 2 3.3 3.3 16.7 someone is doing after repairing a

Frykman type Type 4 18 30 30 46.7 DRE. It covers not ju'st range of

Type 5 12 20 20 66.7 motion (ROM) and grip-strength,

Type 6 8 13.3 13.3 80 but also patient-reported

Type 7 8 13.3 13.3 93.3 measurements and radiographic

Type 8 4 6.7 6.7 100 parameters such “radial length,

A2 4 6.7 6.7 6.7 inclination, palmar tilt, and

A3 4 6.7 6.7 13.3 articular congruity” 8, 9]. Linking

Bl 4 6.7 6.7 20 functional recovery to radiological

AO type B2 2 3.3 3.3 233 results offers further information

B3 26 433 433 66.7 onhowwell the surgery worked and

Cl 8 13.3 13.3 80 how it will affect the wrist’s long-

C2 6 10 10 90 term performance [10]. Despite a

C3 6 10 10 100 substantial body of research, there

Arthritis 4 6.7 6.7 6.7 are still gaps in comprehending the

Complications |  Malunion 4 6.7 6.7 13.3 correlation between radiographic

Nil 52 86.7 86.7 100 restoration and functional recovery,

*Statistically significant especially across heterogeneous

patient groups with varying injury

energy trauma and older adults with osteoporosis [1]. The mechanisms and socioeconomic

rising frequency of these fractures, together with their capacity ~ statuses[11,12].

to induce enduring impairment, makes them a focal point of
significant clinical and scientific interest. In the past,
therapeutic options for DRFs have included both conservative
care with casting and surgical procedures that include external
fixation, Kirschner wires, and dorsal plating [ 2, 3 ]. However, the
problems that come with these methods, such malunion,
limited wrist function, and tendon problems, have led to the
creation and use of better fixation methods [4].

This prospective research was conducted to assess both
functional and radiological results in patients with distal-radius-
fractures treated with volar locking plate fixation. The research
seeks to provide an exhaustive comprehension of the efficacy of
volar plating in reinstating wrist function and anatomical
alignment by methodical analysis of ROM, radiographic
characteristics, and standardized grading systems. The research
also looks at the links between radiological measures and
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Table 2: Range of motion outcomes at different time intervals: Plantar flexion, dorsiflexion, and radial deviation
measurements with ANOVA results
Poor 4 36.5 0.58 35.58 37.42
Plantar flexion 080 - Fair 18 30.44 6.56 27.18 33.71
5 weeks Good 30 29.47 7.08 26.82 32.11 3,56 6.323 0.00*
Excellent 8 39.75 4.43 36.05 43.46
Total 60 31.6 7.27 29.72 33.48
Poor 4 43 1.15 41.16 44.84
Plantar flexion 080 - Fair 18 39.22 5.13 36.67 41.77
4 weeks Good 30 38.2 4,93 36.36 40.04 3,56 14.072 | 0.00*
Excellent 8 52 8.69 44.74 59.26
Total 60 40.67 7.08 38.84 42.49
Poor 4 49 1.15 47.16 50.84
Plantar flexion 080 - Fair 18 49.56 5.38 46.88 52.23
6 weeks Good 30 51.87 7.84 48.94 54.8 3,56 5.186 0.00*
Excellent 8 61.5 10.84 52.44 70.56
Total 60 52.27 8.2 50.15 54.38
Poor 4 58.5 4.04 52.07 64.93
Plantar flexion 080 - Fair 18 63.89 2.72 62.54 65.24 .
6 months Good 30 69 2.68 68 70 3,56 59.101 | 0.00
Excellent 8 76.75 2.05 75.03 78.47
Total 60 67.8 5.4 66.41 69.19
Poor 4 37.5 1.73 34.74 40.26
Dorsiflexion 075 - 2 Fair 18 30.33 7.31 26.7 33.97
weeks Good 30 30.87 6.68 28.37 33.36 3,56 2.281 0.089
Excellent 8 35.5 6.3 30.23 40.77
Total 60 31.77 6.88 29.99 33.55
Poor 4 41 1.15 39.16 42.84
Dorsiflexion 075 - 4 Fair 18 41.44 5.32 38.8 44.09
weeks Good 30 40 6.21 37.68 42.32 3,56 3.022 0.03*
Excellent 8 47.5 9.24 39.77 55.23
Total 60 41.5 6.59 39.8 43.2
Poor 4 49 3.46 43.49 54.51
Dorsiflexion 075 - € Fair 18 52.33 6.49 49.11 55.56
weeks Good 30 52.93 7.34 50.19 55.67 3,56 9.913 0.00*
Excellent 8 65.5 1.77 64.02 66.98
Total 60 54.17 7.79 52.16 56.18
Poor 4 57 1.15 55.16 58.84
Dorsiflexion 075 - 6 Fair 18 63.22 3.49 61.49 64.96
months Good 30 67.4 1.28 66.92 67.88 3,56 46.605 | 0.00*
Excellent 8 74.25 4.86 70.19 78.32
Total 60 66.37 5.01 65.07 67.66
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Poor 4 8 0 8 8
Radial deviation 015 - Fair 18 8.78 0.81 8.38 9.18
5 weeks Good 30 8.73 0.94 8.38 9.09 3,56 1.03 0.387
Excellent 8 8.75 0.46 8.36 9.14
Total 60 8.7 0.83 8.49 8.91
Poor 4 9 0 9 9
Radial deviation 015 - Fair 18 10.22 0.94 9.75 10.69
4 weeks Good 30 10.33 1.21 9.88 10.79 3,56 4.426 0.00*
Excellent 8 11.25 0.46 10.86 11.64
Total 60 10.33 1.11 10.05 10.62
Poor 4 10.5 0.58 9.58 11.42
Radial deviation 015 - Fair 18 11 1.08 10.46 11.54
6 weeks Good 30 11.8 1 11.43 12.17 3,56 5.689 0.00*
Excellent 8 12.25 0.46 11.86 12.64
Total 60 11.53 1.07 11.26 11.81
Poor 4 10.5 0.58 9.58 11.42
Radial deviation 015 - Fair 18 11.56 0.7 11.21 11.91
Good 30 12.53 0.63 12.3 12.77 3,56 45.746 | 0.00*
6 months
Excellent 8 14.25 0.46 13.86 14.64
Total 60 12.33 1.14 12.04 12.63
Poor 4 17 1.15 15.16 18.84
Ulnar deviation 035 - Fair 18 16.78 1.8 15.88 17.67
5 weeks Good 30 16.4 2.13 15.61 17.19 3,56 0.679 0.569
Excellent 8 15.75 0.89 15.01 16.49
Total 60 16.47 1.85 15.99 16.95
Poor 4 19 1.15 17.16 20.84
Ulnar deviation 035 - Fair 18 21.44 1.69 20.61 22.28
4 weeks Good 30 22.73 1.68 22.11 23.36 3,56 12.064 | 0.00*
Excellent 8 24.5 1.77 23.02 25.98
Total 60 22.33 2.09 21.79 22.87
Poor 4 20 0 20 20
Ulnar deviation 035 - Fair 18 24 1.37 23.32 24.68
6 weeks Good 30 26.13 1.61 25.53 26.74 3,56 37.309 | 0.00*
Excellent 8 28.75 1.75 27.29 30.22
Total 60 25.43 2.56 24.77 26.1
Poor 4 23 1.15 21.16 24.84
Ulnar deviation 035 - Fair 18 26.33 1.46 25.61 27.06
Good 30 29.13 1.22 28.68 29.59 3,56 80.87 0.00*
6 months
Excellent 8 33 0.76 32.37 33.63
Total 60 28.4 2.81 27.67 29.13
ANOVA: Analysis of variance, SD: Standard deviation, Cl: Confidence interval. *Statistically significant
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Table 3: Supinationand pronationrange of motionoutcomes: descriptive statistics and ANOVA
between-group comparisons

95% CI  95% CI

Variable Category n Mean SD df F P-value
Lower Upper
Poor 4 33 5.77 23.81 42.19 3,56 | 1.104 0.355
Supination Fair 18 33.22 | 2.78 31.84 34.6
085 -2 Good 30 32.2 4.11 30.67 33.73
weeks Excellent 8 30.25 | 4.56 26.44 34.06
Total 60 32.3 3.94 31.28 33.32
Poor 4 47 1.15 45.16 48.84 3,56 | 14.567 | 0.00*
Supination Fair 18 5422 | 3.17 52.65 55.8
085 -4 Good 30 53.87 | 3.69 52.49 55.25
weeks Excellent 8 61 4.9 56.9 65.1
Total 60 54.47 | 4.72 53.25 55.69
Poor 4 54 0 54 54 3,56 | 28.385 | 0.00*
Supination Fair 18 61.11 | 2.14 60.05 62.18
085 -6 Good 30 62.4 3.71 61.02 63.79
weeks Excellent 8 70 2.14 68.21 71.79
Total 60 62.47 | 4.66 61.26 63.67
Poor 4 58.5 0.58 57.58 59.42 3,56 | 199.63 | 0.00*
Supination Fair 18 68.11 1.49 67.37 68.85
085-6 Good 30 73.93 | 2.02 73.18 74.69
months Excellent 8 81 1.07 80.11 81.89
Total 60 72.1 5.71 70.62 73.58
Poor 4 40 2.31 36.33 43 .68 3,56 | 2.889 0.04*
Pronation 075 Fair 18 46 5.29 43.37 48.63
Good 30 48.33 | 6.19 46.02 50.64
- 2 weeks
Excellent 8 48 5.01 43 .81 52.19
Total 60 47.03 5.9 45.51 48.56
Poor 4 46 3.46 40.49 51.51 3,56 | 11.421 | 0.00*
. Fair 18 53.22 | 3.28 51.59 54.85
Pronation 075750 771730 [ 55.33 | 3.58 54 56.67
- 4 weeks
Excellent 8 56.5 1.2 55.5 57.5
Total 60 54.23 | 4.05 53.19 55.28
Poor 4 52 2.31 48.33 55.68 3,56 | 47.054 | 0.00*
Pronation 075 Fair 18 58.56 | 1.62 57.75 59.36
_ 6 weeks Good 30 61.73 | 2.64 60.75 62.72
Excellent 8 66.5 1.2 65.5 67.5
Total 60 60.77 | 4.03 59.73 61.81
Poor 4 56.5 0.58 55.58 57.42 3,56 | 208.75 | 0.00*
Pronation 075 Fair 18 63.33 | 1.37 62.65 64.02
Good 30 67.6 1.16 67.17 68.03
- 6 months
Excellent 8 72 0.76 71.37 72.63
Total 60 66.17 | 3.97 65.14 67.19

ANOVA: Analysis of variance, SD: Standarddeviation, CI: Confidence interval. *Statistically
significant
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ulnar styloid), patients lost to follow-
Table 4: Surgical parameters and radiological outcomes: time to surgery, functional scores, and up, pregnant women, or those
radiographic measurements

declining participation were omitted.

() 0,
Variable Category n Mean N ) R df o [ 2711 We used prevalence data from the

Lower Upper .
Poor 4 5.5 0.58 4.58 62 3,56 3.632 0.01* past 5 years to flgure out that we

Time from - required at least 30 individuals.
injury to Fair | 18 A 0.69 366 2 ngever to make the study stronger
qurgery | -Good [30 | 433 | 109 [ 395 | 47 o s Yt' ) 8¢5
(days) Excellent| 8 3.75 0.89 3.01 4.49 we endedup enrolling 6U patients.

Total | 60 | 4.23 1 3.98 4.49 At the time of admittance, a detailed

Poor 4 215 0.58 20.58 2242 3,56 | 178.502 | 0.00*
Gartland Fair 18 13.22 2.86 11.8 14.65
and Werley | Good | 30 533 1.21 4.88 5.79

medical history and physical exam
were done to find out how the event

occurred, how healthy the individual

score Excellent| 8§ 1.5 0.53 1.05 1.95
Total | 60 | 827 | 575 | 678 | 975 was generally, and if they had any
Poor | 4 | 85 | 058 | 7.8 942 [ 3,56 | 0.696 | 0.558 | otherproblems thatmay be linked to
Radial Fair 18 9.11 1.23 8.5 9.72 it. The local examination focused on
length (mm) Good 30 8.67 1.03 8.28 9.05 deformity, edema, pain, and
Excellent| 8 9 169 | 759 1041 functional impairment. We looked

Total 60 8.83 1.17 8.53 9.14

for compartment syndrome by

Poor 4 17 1.15 15.16 18.84 3,56 | 2362 | 0.081
Radial Fair 18 | 1733 1.53 16.57 18.1
inclination | Good | 30 | 18.13 1.74 17.49 18.78

checking the radial artery pulsations,

capillary refill, and changes in

(degrees) |Excellent| 8 | 165 | 22 | 1466 | 1834 sensation. At initially, a plaster slab

Total | 60 | 17.6 | 178 | 17.14 | 18.06 below the elbow was employed to

Poor 4 8 0 8 8 3,56 | 1327 | 0275 | hold the individual immobile, and

Palmar Tilt Fair 18 8.67 1.46 7.94 9.39 oral medications and non-steroidal

(degrees) Good | 30 9.13 L11 8.72 9.55 anti-inflammatory drugs were given
Excellent| 8 9 1.31 791 10.1

to help with the pain. Radiographic

Total ? 08'9 (l)ig 2;2 ?;? 156 | 2338 | 0ol assessment included anteroposterior

Articular Il;(;(l)rr 18 ogg 053 | 06 | L5 | =1 ' and lateral projections of both the
step-off | Good | 30 | 1.03 035 0.9 116 injured and intact sides. Fractures
(mm) |Excellent| 8 1.5 0.53 1.05 1.95 were classified according to the

Total | 60 | 1.03 0.47 0.91 1.15 Frykman and AO systems, evaluating

SD: Standard deviation, CI: Confidence interval. *statistically significant radial length, inclination, palmar tilt,
and articular step-off. Patients had a

functional results, providing useful information to help doctors pre-anesthetic evaluation and then
make decisions and improve patient care. received open reduction and internal fixation with an
anatomical volar locking plate, performed under regional or

Materials and Methods general anaesthesia. The duration between the injury and the

ti -12 days.
The Department of Orthopaedics at General Hospital in operationwas 3 e

J dyanagar, Bengalur u, Karnataka, conducted analytical Table 5: Correlations between Gartland-Werley scores and radiological parameters
study from September 2019 to August 2021, after getting

Gartland and Radial length Radial Palmar Articular step|

. o . . Variable o ’
permission from the Institutional Ethics Committee. All Werley score  (mm)  inclination (°) Tilt(®) = off (mm)
. . . . . — —{ * — sk
patients supplied their written approval before being | G@tlandand ! 0.123 0.105 0.283 0.368
. . . « . Werley score —0.35 —0.423 —0.028 —0.004
enrolled in the experiment. During the research, “privacy [ Radial length 0123 1 20163 0.106 20207
and secrecy were strictly maintained. Individuals aged (mm) —0.35 —0212 0419 | 0113
i ) o ] Radial —0.105 —0.163 1 0.260* 0.098
18-80 years with DRFs, including intra-articular or extra- | jnctination °) | —0.423 0212 20.045 0457
articular, closed simple or comminuted fractures,and with | pamar tiie o) |——2233" 0.106 0.260* 1 —0.318*
) ) -0.028 -0.419 —0.045 -0.013
or without concurrent ulnar styloid fractures, were Artcular Z0368% 20207 0.098 “0318* 1
included. Pathological fractures, intricate injuries, | step-off(mm) | —0.004 -0.113 —0.457 -0.013
***Statistically significant

fractures affecting both the radius and ulna (except the
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After surgery, patients were immobilized below the elbow for 2
weeks, had their limb elevated, moved their fingers, shoulder,
and elbow actively, and then went to structured physiotherapy.
Functional assessment occurred at 2, 4, 6 weeks, and 6 months,
using goniometric measurements of wrist ROM and grip
strength evaluation by a dynamometer. After 6 months, the
Gartland and Werley Demerit Point System was employed to
look at the findings. This approach takes into consideration
complications, residual deformity, subjective symptoms, and
objective assessments. The information was loaded into
Microsoft Excel and then looked at using the Statistical Package
for the Social Sciences version 20.” The descriptive statistics
included means, percentages, and standard deviations. We used
repeated measures analysis of variance for group comparisons,
consideringaP < 0.05 as statistically significant.

Results

The current research examined the functional and radiological
results subsequent to volar locking plate fixation for DRFs in a
prospective cohort of 60 patients. Table 1 shows that most of the
patients were between the ages 0f 20 and 30 (30%), followed by
similar numbers in the 41-50 and 51-60 age groups (20%
each). A minor number of patients were above 70 years old.
There was a little difference between the sexes, with 53.3%
being men and 46.7% being girls. Moreover, half of the patients
(56.7%) were from families that lived below the poverty level.
There was an equal distribution of involvement, with 50% of
cases affecting the left and right wrists. Most of the injuries
(60%) were caused by car accidents, while 40% were caused by
falls on extended hands. In terms of fracture categorization,
Frykman Type 4 (30%) was the most common, followed by
Type S (20%). The AO categorization also showed that B3
fractures were the most common form (43.3%), followed by C1
(13.3%), and C2 and C3 were equal in number (10% each).
Only 6.7% of people had arthritis, and 6.7% had malunion,
which means that most (86.7%) did not have any problems.

Table 2 shows that functional outcomes measured by wrist
ROM became better over time in all groups. The mean plantar
flexion values went raised from 31.6° at 2 weeks to 67.8° at 6
months. There were statistically significant differences between
the result groups (P < 0.05). Dorsiflexion exhibited a same
pattern, enhancing from 31.7° at 2 weeks to 66.4° at 6 months,
with significant intergroup differences (P < 0.05). Radial
deviation improved from a mean of 8.7° at 2 weeks to 12.3°at 6
months, while ulnar deviation increased from 16.5° to 28.4°
during the same time, both exhibiting considerable recovery.
These data reveal that therapy continuously increased wrist
mobility, and individuals in the good group consistently had
wider ranges of motion.

Table 3 shows more clearly what happened when the forearm
wasrotated. Supination rose considerably from 32.3° at 2 weeks
to 72.1° at 6 months, and patients with favorable outcomes had
almost full mobility (81°). Pronation increased from 47° at 2
weeks to 66.2° at 6 months, with significant P-values between
groups once again. These results show that rotational recovery
is similar to flexion—extension and deviation recovery, with
significant gains seen 6 months after surgery.

The alignment of the wrist was successfully restored, as
evidenced by the radiological results in Table 4. “The average
duration of time between injury and surgery was 4.2 days.
Patients who demonstrated exceptional outcomes underwent
surgery slightly sooner. The Gartland and Werley scores, which
quantify functional recovery, exhibited a significant gradient.
The average score of patients with exceptional outcomes was
1.5 points, while those with poor outcomes scored an average of
21.5 points. This discrepancy is statistically significant (P <
0.001). The groups all exhibited comparable radiographic
characteristics, including radial length (mean 8.8 mm), radial
inclination (17.6°), and palmar tilt (8.9°). Articular step-off
exhibited some variation, with patients attaining exceptional
outcomes averaging 1.5 mm, in contrast to lesser values in other
groups. This difference was statistically significant (P =0.008).

Finally, Table § illustrates the investigation of the correlation
between functional and radiological results. The Gartland and
Werley scores exhibited a robust negative correlation with
articular step-off (r = -0.368, P < 0.01) and palmar tilt (r =
—0.283,P < 0.05). This implies that the functional recuperation
was rendered worse by a decrease in tilt and an increase in step-
off. Radial inclination and palmar tilt exhibited a positive
correlation (r = 0.260, P < 0.05), while articular step-off and
palmar tilt exhibited a negative correlation (r = —0.318, P <
0.05). To optimize functional outcomes, these findings
emphasize the importance of achieving the appropriate
anatomical reduction.”

In general, the results indicate that volar-locking-plate fixation
is a successful therapy for DRFs, as it results in a significant
functional recovery, a progressive improvement in wrist and
forearm mobility, and a stable radiological restoration with
minimal complications.

Discussion

The current prospective investigation contributes to the
expanding data about the significance of volar locking plate
fixation in the treatment of DRFs, including both functional
and radiological perspectives. Our research showed that “wrist
ROM, including flexion, extension, radial and ulnar deviation,
pronation, and supination, improved steadily and significantly
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over time.” By 6 months, most patients had almost normal
function again. Radiological results were similarly good, with
the restoration of radial length, inclination, and palmar tilt.
Onlyasmall number of people had problems such as arthritis or
malunion. These results are consistent with several published
research, however, there are distinctions regarding long-term
outcomes, complication rates, and the relationships between
radiological alignment and functional recovery.

In contrast, Lawson et al. “performed a meta-analysis of
randomized controlled trials and found no clinically significant
differences in patient-reported outcomes between volarlocking
plates and conservative therapy at 12 months, despite volar
plates demonstrating superior radiographic alignment. Our
findings indicated that the restoration of parameters such as
palmar tilt and articular step-off was significantly associated
with enhanced functional scores, thereby underscoring the
importance of precise anatomical reduction — an aspect that
Lawson et al. recognized but did not observe as resulting in
substantial variations in patient-reported pain or disability after
1 year. This difference may be attributed to the comparatively
younger demographic in our research, where the restoration of
normal architecture likely results in enhanced functional
improvements compared to older patients” [13].

Likewise, Pace et al., “in their assessment of corrective
osteotomy using volar locking plates for malunited DRFs,
exhibited significant improvements in ROM, pain alleviation,
and disabilities of the arm, shoulder, and hand (DASH) ratings.
Their outcomes are similar to ours when it comes to functional
recovery, although they were more focused on revision surgery
for malunions than on acute fixation. Both investigations show
that volar plates may efficiently restore biomechanics, which
leadstobetterlong-term wrist function” [ 14].

Huang et al. “emphasized difficulties associated with implants,
namely flexor tendon discomfort resulting from plate
prominence over the watershed line. In our research,
complications were minor, with just 6.7% experiencing arthritis
and malunion each. This indicates that precise plate location
and attentive surgical technique are essential for reducing
hardware-related issues. Their research emphasizes the
significance of implant design and positioning, aligning with
our finding that attaining appropriate anatomical reduction is a
critical factor for optimal results” [15].

Ludi et al. “documented favorable to exceptional results with
the amalgamation of dorsal and volar plating in intricate intra-
articular fractures, with patients recovering more than 90% of
their contralateral wrist mobility and grip strength. Our
investigation used just volar plates, although the recovery
trajectories in ROM and function were comparable, indicating
that for less intricate fractures, volar plating alone may be

enough. Their results also stress that plating techniques need to
be tailored to each fracture’s level of intricacy, with combination
treatments only being used for very comminuted patterns”
[16].

Gou et al. “conducted a comprehensive evaluation comparing
volar locking plates with external fixation. They discovered that
volar plates yielded lower DASH and visual analog scale ratings
atfollow-up and exhibited areduced complication rate, whereas
external fixation demonstrated superior early grip strength. Our
investigation corroborates previous findings, demonstrating
that volar plates facilitated stable fixation, prompt mobility, and
superior functional recovery with few problems” [17].

When you look at all of these comparisons together, they show
that our research supports the increasing agreement that volar
locking plate fixation gives accurate radiological restoration and
good functional recovery with minimal complication rates.
Some research says that patient-reported outcomes might not
always show big differences between conservative or external
fixation methods. However, our results support the idea that
accurate anatomical reduction with volar plates directly leads to
better functional outcomes, especially in younger and more
active groups. This establishes volar locking plate fixation as a
reliable and efficacious method for the treatment of DRFs in
well-chosen individuals.

Conclusion

The current prospective research revealed that volar-locking-
plate fixation for DRFs guarantees exceptional functional
recovery, continuous enhancement of wrist and forearm
mobility, and dependable radiological restoration with low
sequelae. Restoring anatomical features, especially palmar tilt
and articular congruity, had a big effect on functional results,
which shows how important it is to do a precise surgical
reduction. Our results corroborate the effectiveness and safety
of volar plating as a preferred treatment approach, providing
stable fixation, early mobilization, and sustained recovery
across various patient populations, in comparison to data from
otherresearch.

Clinical Message

Volar locking plate fixation ensures stable anatomical reduction in
distal radius fractures, allowing early mobilization and excellent
functional recovery with minimal complications.
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