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Abstract

Background: Distal radius fractures are among the most common upper extremity injuries, making up 75% of
forearm fractures. Severely comminuted fractures, particularly those with intra-articular components, present
significant therapeutic challenges. This study evaluates the outcomes of using volar fixed angle locking plates for
treating these fractures.

Aim: To assess the effectiveness of volar fixed angle locking plates in managing unstable distal radius fractures.

Methodology: A prospective study was conducted over one year with 70 patients at the Department of
Orthopaedics, MRMCH Medininagar, Jharkhand, India . Inclusion criteria were patients above 18 years
presenting with simple or compound fractures without vascular injury. Surgery was performed using the volar
fixed-angle plating technique, and patients were followed for up to 12 months. Data were analyzed using SPSS
version 27.

Results: Types III/B3 and VII/C2 fractures were the most prevalent (20% each). Most patients (52.86%)
underwent surgery within one day of injury. The majority (82.86%) were followed for six months. While 47.14%
had excellent outcomes, 12.86% had fair results. Most patients regained normal range of motion, though grip
strength recovery was limited.

Conclusion: Early mobilization is made possible by the efficacious treatment of distal radius fractures with volar
fixed angle locking plates. While most patients showed excellent range of motion recovery, grip strength remained
a challenge, indicating a need for strength-focused rehabilitation.

Keywords: Distal Radius Fractures, Grip Strength, Range of Motion, Surgical Intervention, Volar Fixed-Angle
Locking Plates.
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Introduction

fracture. Loss of reduction may lead to problems
such as a shorter, ‘dorsally angulated carpus,
resulting in impaired function and early
osteoarthritis’ due to articular incongruity,
ultimately yielding suboptimal functional and
aesthetic outcomes [3]. The primary treatment for
these fractures has been closed reduction and cast

A distal radius fracture makes about 75% of all
forearm fractures, making them the most common
type of fracture in the arms also legs. High-speed
collisions have resulted in fractures with intra-
articular components that are considerably
comminuted and unstable. Therapy remains a

challenge for distal radius fractures. Post-traumatic
osteoarthrosis, Decreased grip strength also
endurance, as well as limited motion also carpal
instability, can all result from intra-articular also
extra-articular ~ malalignment [1]. Numerous
techniques, including closed reduction and casting,
pinning and plaster, percutaneous pinning, external
fixation with ligamentotaxis, internal fixation,
combined internal and external fixation, and
arthroscopically assisted reduction, have emerged
for the treatment of fractures at the distal end of the
radius. Appropriate closure reduction could be
achieved quickly, but it would be difficult to sustain
in a young patient with a highly comminuted
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immobilisation, but it has been supplanted by open
reduction and plating due to the complications.

The internal fixation of metaphyseal bending
fractures was increasingly favored due to its ability
to preserve the physiological palmar architecture
prevent collapse associated with external fixation
and avoid bridging of the radiocarpal joint. The
distal segment frequently had adequate size and
structural stability to ensure proper fixation,
allowing access from either the dorsal or volar side.
Palmar plating was often chosen because the screws
provided direct support against collapse, which
could lead to a loss of palmar tilt. Extensor tendon
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injuries were more likely when smaller, more distal
fragments were present, as a dorsal plate had to be
placed further back on the dorsal surface of the
radius [5].

Distal radius fractures are classified into two groups
of plates: conventional plates and fixed angle
locking compression plates. The use of traditional
plates presents several drawbacks, such as the
necessity for reduced comminution and inadequate
retention of ‘cancellous bone fragments.” The
displacement also compromise of fracture reduction
are the results of the manipulation of fasteners in the
distal openings of the plate. Stability is attained with
standard plates and screws through the compression
of the plate with biocritical screws [6]. Fixed angle
locking plates employ locking screws to reinforce
the subchondral bone and counteract axial pressures,
while improving fixation strength by establishing a
scaffold underneath the distal radial articular
surface. The modern era has revealed that volar fixed
angle locking devices are an effective treatment for
unstable extra articular distal radius fractures. The
aim of this study to assess the effectiveness of volar
fixed angle locking plates in managing unstable
distal radius fractures.

Methodology
Study Design

This prospective study was conducted over a period
of one year at the Department of Orthopaedics,
MRMCH Medininagar, Jharkhand, India . The
objective of the study was to evaluate the use of the
paperless partogram as a bedside tool for labor
management.

Sample Size

A total of 70 patients were included in this study.
Participants were recruited sequentially until the
target sample size was attained.

Inclusion and Exclusion Criteria
Inclusion Criteria:
Patients over 18 years of age.

Patients showing uncomplicated fractures or
complex fractures devoid of vascular injury.

Exclusion Criteria:
Patients younger than 18 years of age.

Patients with multiple fractures related to vascular
damage.

Procedure

All patients had a flexed elbow, with the wrist
stabilised by the opposite hand. A comprehensive
clinical assessment was performed, concentrating on
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the malformation, oedema, and bruising.
Tenderness, bony irregularity, crepitus, and the
positional relationship of the radial and ulnar styloid
processes were evaluated. The movements of the
wrist and forearm were assessed and determined to
be uncomfortable and restricted. Distal vascularity
was assessed using radial artery pulsations, capillary
refill, pallor, and paraesthesia in the fingertips. The
affected forearm was stabilised with a below-elbow
plaster of Paris cast and maintained in an elevated
position. Analgesics were utilised to alleviate pain
and inflammation.

X-rays were obtained in posteroanterior (PA) and
lateral projections to verify the diagnosis and
evaluate the fracture nature. The fracture fragments
were examined, and the involvement of the
radiocarpal and distal radioulnar joints was
categorised according to Frykman's and AO
categories. The interval between injury and
operation varied from 1 to 6 days. All standard blood
tests were conducted, and surgical fitness was
verified by both a physician and an anaesthetist. The
patient was placed in a supine posture on the
operating table, and the injured limb was elevated
for 2—3 minutes prior to exsanguination. A mid-arm
pneumatic tourniquet was utilised, and the extremity
was positioned on a side arm board. The incision for
volar fixation of the distal radius was executed
utilising the distal aspect of Henry's technique,
situated between the flexor carpi radialis tendon and
the radial artery. Upon exposure and debridement of
the fracture site, the fracture was reduced and
temporarily stabilised using K-wires, reduction
forceps, or suture fixation under fluoroscopic
guidance. The suitable plate was thereafter chosen
for final fixing.

Statistical Analysis

Analysis of this study was done by using SPSS
version 27. Continuous data were analysed using the
mean and standard deviation, whereas categorical
variables were summarised using frequencies and
percentages. Independent t-tests were used to
compare mean outcomes between anemic and non-
anemic children.

Result

Table 1 shows the distribution of Frykman/AO types
across participants, with types III/B3 and VII/C2
being the most prevalent, each constituting 20.00%
of the total cases. Type I/A2 constitutes 12.86%,
whereas types V/B3 and II/A3 closely trail with
17.14% and 10.00%, respectively. Types IV/B2 and
VI/C2 are each represented, constituting 10.00% of
the sample. The table reveals a varied distribution of
Frykman/AO types, particularly concentrated in the
I11/B3 and VII/C2 groups.
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Table 1: Distribution of Frykman/AQO Types among the Participants

Frykman/AO Type Count %
/A2 9 12.86%
11/A3 7 10.00%
11/B3 14 20.00%
IV/B2 7 10.00%
V/B3 12 17.14%
VI/C2 7 10.00%
VII/C2 14 20.00%
Frykman/AO Type
25.00%
20.00%
15.00%
X
10.00%
5.00% I I I
0.00%

1/A2

/A3 /B3

IV/B2 V/B3 vi/c2  vIl/C2

Figure 1: Distribution of Frykman/AO Types among the Participants

Table 2 displays the distribution of patients' time
from accident to operation. The majority, 37
patients, or 52.86%, had surgery the day after they
were injured, and 23 patients, or 32.86%, had
surgery two days later. A smaller number of patients
had to wait longer; just 4.29% (3 patients) had
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surgery four days after the accident, compared to
10% (7 patients) who had surgery three days after
the injury. According to this analysis, the majority
of patients underwent quick surgical intervention in
the first two days after their injuries.

Table 2: Time from injury to surgery (days)

Time from injury to surgery (days) Count %

1 37 52.86%
2 23 32.86%
3 7 10.00%
4 3 4.29%

60.00%
50.00%
40.00%
X 30.00%
20.00%
10.00%

0.00%

Time from injury to surgery (days)

1

2

3 4

Figure 2: Time from injury to surgery (days)
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Table 3 shows how long the follow-up months are
for a certain study or observation. The majority
(82.86%) of the total participants were followed up
for 6 months, totalling 58 individuals. Three
participants (4.29%) were followed for a full year,
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whereas nine people (12.86%) were observed for
just nine months. This suggests that the majority of
participants had follow-up periods that were rather
brief, with a notable decline in the number of
participants over longer periods.

Table 3: Duration of follow up months

Duration of Follow-up (months) Frequency %
6 58 82.86%
9 9 12.86%
12 3 4.29%
Duration of Follow-up (months)
100.00%
90.00%
80.00%
70.00%
60.00%
X 50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

6

9 12

Figure 3: Duration of follow up months

Table 4 shows the distribution of research
participants within normal functioning limitations.
Pronation, supination, dorsiflexion, and palmar
flexion each had a frequency of 23, making up
32.86% of the participants. The reported values for
ulnar deviation were 21 (30.00%) and radial
deviation were 20 (28.57%). By comparison, only 4

participants (5.71%) reported pain in the distal
radioulnar joint, and only 2 subjects (2.86%)
demonstrated a test of grip strength. Overall, the
findings point to poor grip strength and few
occurrences of pain in the majority of patients, even
if they were able to perform a variety of motions
with typical ranges of motion.

Table-4: Distribution based on range of motion

Range of Movements (within normal functional range) | Frequency Percentage
Dorsiflexion 23 32.86%
Palmar flexion 23 32.86%
Pronation 23 32.86%
Supination 23 32.86%
Radial deviation 20 28.57%
Ulnar deviation 21 30.00%
Pain in distal radioulnar joint 4 5.71%

Grip strength 2 2.86%

Table 5 displays the distribution of findings among
the respondents, revealing that a significant portion
(47.14%; 33 patients) received an Excellent rating.
Meanwhile, 40% (28 participants) obtained a Good
grade, while a lower percentage, 12.86% (9
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subjects), were rated Fair. According to the data,
most participants performed well; just a small
percentage of results fell into the Fair category. The
bulk of results went into the Excellent and Good
categories.
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Table 5: Distribution among subjects

Response Frequency %
Excellent 33 47.14%
Fair 9 12.86%
Good 28 40.00%
Distribution among subjects

60.00%

50.00%

40.00%

X 30.00%
20.00%
10.00%

0.00%
Excellent

Discussion

This study shows significant insights into the
distribution and outcomes of various Frykman/AO
fracture types among the participants. The
predominance of types III/B3 and VII/C2, each
accounting for 20% of the total cases, suggests a
particular pattern in injury types that may warrant
further investigation. These types are often
associated with complex fractures that could
influence recovery outcomes and rehabilitation
approaches. The lower prevalence of type I/A2
(12.86%) and types V/B3 (17.14%) and II/A3
(10.00%) indicates a varied spectrum of injuries that
healthcare providers must address, emphasizing the
need for tailored treatment protocols. In this study,
arthritic complications were observed in four
percent of the participants. A maximum of 60% of
patients experienced pain at the initial follow-up,
which diminished to 25% at the second follow-up
and further reduced to 10% at the third follow-up.
Similar to our study, oedema was observed in the
majority of patients, it decreased and was only
observed in 20% and 5% of the patients,
respectively, in the second and third follow-ups.
Phadnis J et al. [7] reported in 2011 that 15% of
patients experienced problems, with significant
issues occurring in 6% of individuals. ‘Minegishi H
et al. [8] reported a rupture of the flexor pollicis
longus tendon in one case in 2011.”

In terms of surgical intervention, the data reveal a
trend toward prompt surgical management, with
over half (52.86%) of the patients undergoing
surgery the day following their injuries. This swift
response is likely critical in minimizing
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Fair Good

complications and optimizing recovery, particularly
for complex fracture types that necessitate early
stabilization. The smaller proportions of patients
undergoing surgery after longer intervals highlight a
potential area for improving patient outcomes.
Delayed surgical intervention can lead to increased
complications and may negatively affect the overall
prognosis, suggesting that protocols should
prioritize timely surgical care. The study indicated
that locked volar plates were well tolerated,
facilitated early mobilisation, and provided enough
support for deforming muscle forces following
surgical reduction, even in patients with intra-
articular fractures. The majority of research has
utilized subjective tools to evaluate ‘quality of life,
such as the DASH and Gartland and Werley
calculations.” However, other studies have given
more weight to the radiographic characteristics
acquired after surgery to reduce distal radius
fractures [9, 10].

This study provides a further layer of understanding
regarding patient management post-surgery. A
significant majority of participants (82.86%) were
followed for 6 months, which is a crucial time frame
for assessing initial recovery and rehabilitation
progress. However, the drop-in follow-up rates at
longer intervals (only 4.29% for one year) raises
concerns about the long-term monitoring of
recovery outcomes. Extended follow-up could yield
valuable information about the durability of surgical
interventions and the long-term functional status of
patients, particularly for those with more severe
injuries. A study conducted by Kevin C. Chung et al.
revealed that the average age of the patients was 48.9
years, with a minimum age of 18 years and a
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maximum age of 83 years. In a study conducted by
Rohit A et al., ‘the average age of the patients was
57 years, with a minimum age of 17 years and a
maximum age of 79 years’ [11,12].

The study reveals a concerning trend: while
participants exhibited normal ranges of motion in
several movements  (pronation,  supination,
dorsiflexion, and palmar flexion), there were
significant limitations in grip strength, with only a
small fraction of participants demonstrating
adequate grip strength. This discrepancy may
indicate underlying issues with muscular strength or
rehabilitation processes following surgery. The low
incidence of reported pain in the distal radioulnar
joint, despite the noted grip strength limitations,
suggests that while patients may recover in terms of
range of motion, they may not fully regain
functional strength, highlighting the need for
targeted rehabilitation strategies focusing on
strength building. In a study by Kenny Kwan et al
[13], the mean supination and pronation were
recorded as 86 and 80 degrees, respectively, while
clinical observations indicated 85 degrees of
supination and 80 degrees of pronation. Our sample
size is limited in comparison to this study, which has
75 individuals. In our study, radial and ulnar
deviations are measured at 11 and 25 degrees,
respectively, although Denju Osada et al. [14] report
measurements of 23 and 37 degrees.

Conclusion

In conclusion, this study underscores the
significance of prompt surgical intervention and
personalized treatment approaches in managing
distal radius fractures, particularly for the more
prevalent Frykman/AO types III/B3 and VII/C2.
The use of volar fixed angle locking plates was
shown to be highly effective, promoting early
mobilization and minimizing postoperative
complications. However, despite encouraging
improvements in range of motion, the challenge of
fully recovering grip strength remains, highlighting
the importance of incorporating strength-targeted
rehabilitation into patient care. While most patients
were monitored for six months, the lack of extended
follow-up raises questions about the long-term
sustainability of recovery and functional outcomes.
Future studies with prolonged observation periods
are recommended to better evaluate the durability of
these outcomes.
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