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Abstract

Background: Distal radius fractures may be regarded as one of the most common orthopedic injuries in clinical
practice since it is common in both young trauma and osteoporosis in old age. Proper management is important
to re-establish functioning and avoid chronic disability.

Aim: To compare the modalities of management and their clinical outcomes among patients with distal radius
fractures.

Methodology: It was a retrospective study that was conducted over a duration of one year in one of the tertiary
care hospitals where 150 patients with distal radius fractures were studied. The data was obtained on a
structured proforma including the demographic data, type and modality of fracture treatment and clinical
outcomes based on hospital records. The SPSS version 25.0 was used in conducting statistical analysis. A p-
value that had a value lower than 0.05 was considered to be statistically significant.

Results: Most patients were males (60%), and aged between 21-40 years (42%). The most common cause
(46%), was road traffic accidents. The management was 40 percent conservative, and 60 percent surgery. The
surgical treatment produced functional outcomes that were good or excellent in 72 percent of patients who had
surgery as compared to 55 percent in patients that were conservatively treated. The risks of complications were
more in conservative management (28%) compared to surgical (18%).

Conclusion: The surgical care of distal radius fracture provides better functional outcomes as compared to
conservative care, particularly intra-articular and displaced fractures. Intervention and a good selection of
modality should be carried out as early as possible to recover maximally.

Keywords: Distal Radius Fracture, Management Modalities, Functional Outcome, Conservative Treatment,
Surgical Fixation.
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Introduction

Distal radius fractures form part of the commonest
type of fractures in orthopedic practice and this is a
high percentage of upper limb injury in the world
population [1]. These fractures are bimodal with
high-energy forces such as road traffic accidents or
sports injuries affecting younger people and low-
energy forces such as falls affecting older people
and being osteoporosis related. Distal radius frac-
ture is a serious clinical issue due to their high oc-
currence and the effects they have on the function-
ality of the hands and wrists [2].

Distal radial fracture treatment has undergone tre-
mendous changes over the past decades. Tradition-
ally, conservative approaches (closed reduction and
casting) were widespread [3]. With the develop-
ment of orthopedic methods and implant technolo-
gy, however, there has been a trend towards surgi-
cal fixation, such as volar locking plate fixation,
external fixation, and percutaneous pinning [4].
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The aim of these new techniques is to have im-
proved physiological shrinkage, early mobility and
good functional returns [5]. Whether to use any of
the treatment modalities or not is determined by a
number of factors like fracture pattern, the level of
displacement, patient age, the quality of the bones,
comorbidity and the functional requirements.

Although these improvements have been made, the
best management of distal radius fractures is a topic
of discussion [6]. These differences are reflected in
the difference in treatment regimes, patient features
and outcome measures and hence, people have dif-
ferent perceptions regarding which specific modali-
ty is the most appropriate one. Thus, a methodolog-
ical review of management strategies and their clin-
ical effect should be carried out to develop evi-
dence-based guidelines and enhance patient care.

Background of the Study: The prevalence of dis-
tal radius fractures is linked to high morbidity as it
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has a direct effect on the mobility of the wrist, hand
functionality, and quality of life [7]. When they are
not properly managed, the consequences of these
fractures may be malunion, joint stiffness, chronic
pains, decreased grip strength and impaired func-
tions [8]. These complications do not only impact
on everyday life but can also result in long-term
disability especially among the elderly patients.

Globally the rate of distal radius fractures is on the
rise and this is due to the rapid urbanization, in-
creasing number of vehicular accidents, workplace
hazards, and the aging population with osteoporotic
bones. The trend is causing a heavy burden to the
healthcare systems and the need to deal with effec-
tive and efficient management strategies is evident

[9].

Retrospective studies are significant in knowing
about the real-life clinical outcomes using existing
data of patients [10]. They offer useful information
about the trends of treatment, complication rates,
and functional recovery and, as a consequence, can
aid clinicians in optimizing treatment procedures
and enhancing patient outcomes.

Management Modalities of Distal Radius Frac-
tures: The treatment of distal radius fractures may
be divided into both conservative and surgical
treatment with particular indications depending on
the characteristics of the fracture and patient fac-
tors.

Conservative Treatment, as a rule, is closed reduc-
tion and immobilization by a plaster cast. This style
is normally suggested in stable, extra-articular and
minimally displaced fractures [11]. It is less expen-
sive than surgery and does not involve surgical
risks but can be accompanied by such complica-
tions like loss of reduction, malunion, and long-
term immobilization resulting in stiffness [12].

Surgical Therapy is prescribed in unstable, dis-
placed, comminuted or intra-articular fractures
whereby anatomical alignment is not achievable
through conservative treatment [13]. Typical surgi-
cal methods are:

e Volar locking plate Open Reduction and Inter-
nal Fixation (ORIF).

e Outside fixation to keep the fracture in posi-
tion.

e  Percutaneous pinning (K-wire fixation) of min-
imally invasive stabilization [14].

The aim of surgical management is to provide ana-
tomical fixation, stable fixation, and early mobili-
zation to achieve better functional outcomes and
minimal long-term complications [15].

Research Objectives

1. The following objectives were used in the pre-
sent study:
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2. To analyze the demographic characteristics of
patients with distal radius fractures

3. To assess the different modalities of manage-
ment used in treatment.

4. To evaluate and compare clinical outcomes
relating to each treatment modality.

5. To determine complications and aspects that
determine treatment outcomes.

Methodology: The current research was undertak-
en to critically compare the management modalities
and clinical outcomes of distal radius fractures
among patients with a tertiary care hospital. An
organized and systematic method was embraced to
guarantee reliability and validity of the results. The
analysis was aimed at predicting demographic,
fracture patterns, treatment, and other related clini-
cal outcomes of patient data that have been record-
ed before. Using a retrospective design, the re-
search was able to capture the practice in the real
world and give valuable information on the effica-
cy of various treatment plans.

Study Design: The current study was a retrospec-
tive observational study that was undertaken in a
hospital. This design has been selected to assess the
already treated cases of the distal radius fractures
and their management modalities and clinical out-
comes according to available medical records. The
retrospective strategy allowed including an ade-
quate number of cases over a specific period and
offered an opportunity to obtain empirical data on
treatment practices and outcomes in the real world.

Study Area: The research was conducted by the
Department of Orthopaedics, ICARE Institute of
Medical Sciences and Research, Dr. Bidhan Chan-
dra Roy Hospital, Haldia, West Bengal, India

Study Duration: The research was carried out in
for one year.

Study Participants: To maintain consistency and
accuracy of information, patients were sampled
through predetermined inclusion and exclusion
criteria.

Inclusion Criteria

e Patients with fractures of the distal radius that
were affirmed by clinical tests and radiological
evidence.

e Patients who were treated (conservative or
surgical) in the study period.

e Patients with full and available medical histo-
ries, such as follow-up information.

Exclusion Criteria

e Patients with pathological fractures (e.g., due
to tumors or metabolic bone diseases)

e Patients with underlying wrist deformities or
previous fracture of this wrist.
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e Incomplete records or lack of critical clinical
or outcome data of patients.

Sample Size: A total of 150 patients were included
in the study. The number of sample cases was de-
termined based on the number of eligible cases
registered in the hospital database during the study
period. The nature of the study was retrospective
and this is the reason why convenient sampling
approach was used.

Procedure: A pre-structured and standardized
proforma was used to gather data in the form of
patient case files, operation records, and hospital
databases on a retrospective basis.

The following parameters were noted:

e Demographic: Age, gender.

e Mechanism of injury: Road traffic accident,
falls, or other causes.

e Fracture features: based on the radiological
classification and displacement.

e Treatment modality: Conservative (casting) or
surgery (ORIF, external fixation, percutaneous
pinning)

e C(Clinical outcomes: Determined using recorded
functional recovery, range of motion, and phy-
sician notes during the follow up visits.

e Complications: Malunion, infection, stiffness,
and other complications (postoperative/ post-
treatment complications).

e-ISSN: 0975-5160, p-ISSN: 2820-2651

All data gathered were signed and checked thor-
oughly to ensure the accuracy and completeness of
the data prior to analysis.

Statistical Analysis: The data collected were then
keyed into Microsoft Excel which was then ana-
lyzed using SPSS version 25.0.

e Summarization of demographic and clinical
variables was done through descriptive statis-
tics, including mean, standard deviation, fre-
quency, and percentage.

e Inferential statistics, mainly the Chi-square
test, were used to find out the association be-
tween the treatment modalities and the clinical
outcomes or complications.

e A p-value of less than 0.05 was regarded as
significant signifying a significant relationship
between variables.

Results

This retrospective study used 150 patients who
were diagnosed with distal radius fractures. Data
obtained were systematically studied to examine
the demographic, mode of injury, mode of treat-
ment, clinical outcomes and complication factors.
Results are in tabular and graphical forms to make
the results easier to understand.

Table 1: Age and Gender Distribution of Study Participants

Variable Category Frequency (n) Percentage (%)
Age 0-20 30 20%

2140 63 42%

41-60 42 28%

>60 15 10%
Gender Male 90 60%

Female 60 40%

Dewan et al.
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Figure 1: Distribution of Study Participants According to Age Group and Gender

Demographic analysis showed that the age group
2140 years had the greatest percentage of patients
(42) showing that the incidence was greater among
the working and active population. This was then
followed by 4160 years (28) and young people be-
low 20 years (20) with the percentage above 60
years being 10.

It was male dominated (60) as opposed to female
(40). The implication of this tendency is that males
are more susceptible to high-energy trauma such as
road traffic accidents and work-related injuries,
thus, they are more susceptible to distal radius frac-
ture.

Table 2: Distribution of Patients According to Mode of Injury
Mode of Injury Frequency Percentage
Road Traffic Accident 69 46%
Fall on Outstretched Hand 60 40%
Others 21 14%
Mode of Injury
50%
45%
40%
35%
30%
25%
20%
15%
10%
5%
0%
Road Traffic Accident Fall on Outstretched Hand Others

Figure 2: Distribution of Patients Based on Mechanism of Injury
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The injury mechanism analysis showed that road These results suggest that both high-energy trauma
traffic accidents were the most common (46%), (RTA) and low-energy trauma (falls) are important
followed by falls on an outstretched hand (40%). contributors to the incidence of distal radius frac-
The other 14% was also spread to other causes like tures, which is a bifurcated pattern of injury in or-
sports injuries and work accidents. thopedic practice.

Table 3: Treatment Modalities Distribution.

Treatment Type Frequency Percentage
Conservative 60 40%
Surgical 90 60%
Treatment Type
70%
60%
50%
40%
30%
20%
10%
0%
Conservative Surgical
Figure 3: Distribution of Patients According to Treatment Modality
The number of cases was 60 out of the total cases Another important trend is the tendency of using
of which 40 cases were conservatively managed. operation management in contemporary orthopedic
These higher percentages of surgical intervention practice because of the increased quality of im-
are indicative of the higher incidence of unstable, plants and enhanced functionality.

displaced or intra-articular fractures necessitating
anatomical reduction and rigid fixation.

Table 4: Clinical Outcomes Comparison between Treatment Groups.

QOutcome Conservative (n=60) Surgical (n=90)

Excellent 18 36

Good 15 29

Fair 12 15

Poor 15 10
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Figure 4: Comparative Analysis of Clinical Outcomes Between Conservative and Surgical Management

Clinical outcome comparison across the treatment
modalities indicated that the treatment modalities
that had a better functional outcome were those that
were surgically treated. The surgical group record-
ed a higher number of patients (65) with excellent
to good outcomes (72%), as opposed to 33 patients
(55 per cent) in the conservative group.

On the other hand, the conservative group (15 cas-
es) reported poor outcome more than the surgical
group (10 cases). This is an indication that surgical
management offers a better restoration of the func-
tioning of the wrist especially in complicated frac-
tures.

Table 5: Distribution of Complications Among Treatment Groups

Complication Conservative (%) Surgical (%)
Malunion 12% 5%

Stiffness 10% 8%

Infection 0% 5%

Total 28% 18%

The rate of complications was observed to be more
in the conservative group (28%), than in the surgi-
cal group (18%). The most frequent complication
associated with patients who have been treated
conservatively was malunion (12%), which means
insufficient alignment of the fracture during the
healing process.

Despite a lesser overall complication rate in surgi-
cal management, postoperative infection (5%) was
only seen in the surgical category. Both of the
groups exhibited stiffness, although it was margin-
ally higher in conservative treatment.

These results indicate that surgery has some risks in
procedures but fewer complications in the long
term like malunion.

Table 6: Association Between Treatment Modality and Functional Outcome

QOutcome Category Conservative (n=60) Surgical (n=90) P-value
Excellent + Good 33 65 0.021
Fair + Poor 27 25

Statistical analysis revealed that there was signifi-
cant association between the modality of treatment
and functional outcome (p = 0.021). The percent-
age of patients who attained positive results (excel-
lent and good) was much bigger between the surgi-
cal and the conservative groups.

This implies that surgery intervention is more suc-
cessful towards the realization of superior function-
al recovery, especially in situations of unsta-
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ble/displaced fractures. These findings are also
enhanced by the statistical significance that con-
tributes to the reliability of the findings. The results
of this study highlight that distal radius fractures
are more common in young and middle-aged
males, with road traffic accidents being the pre-
dominant cause. There was higher use of surgical
management which was linked to improved func-
tional results and reduced incidence of complica-
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tions when compared to conservative management.
The results underscore the relevance of choosing
the right treatment modalities depending on the
nature of the fracture with the aim of maximizing
patient outcomes.

Discussion

The current retrospective was done to assess the
management modalities and clinical outcomes in
distal radius fracture in a tertiary care environment.
The results of the current research offer valuable
information on the demographic profile, injury
mechanisms, management strategies, and outcomes
in patients with distal radius injuries.

In this study, the most frequent was discovered to
be distal radius fractures (21 years to 40 years 42%
and 41 years to 60 years 28%). This pattern implies
that fractures are more common in the economical-
ly active population and this perhaps has to do with
a higher exposure to high-energy trauma like road
traffic accidents and work hazards (Qiu et al.,
2015) [16]. The comparatively low rate of the el-
derly population (10%) could be a result of un-
derreporting, or disparities in healthcare access, yet
the low-energy osteoporotic fractures are generally
more prevalent in the elder population.

The current study showed a male domination
(60%), and this is within the average trend of or-
thopedic trauma (Rundgren et al., 2020) [17]. This
is attributable to the fact that males are more en-
gaged in outdoor activities, driving, and other phys-
ically demanding jobs resulting in more exposure
to traumatic injuries. The gender difference high-
lights the role of behavioral and occupational fac-
tors in the epidemiology of distal radius fractures.

Injury pattern analysis found that the most frequent
(46%) cause was road traffic accidents, then falls
on a spread-out hand (40%). This observation high-
lights the dualism of the distal radius fractures,
which can be caused by a high-energy trauma
(RTA) and a low-energy mechanism (falls). The
high role of road traffic accidents indicates the
growing urbanization and motorization, which are
significant health issues in the population (Sander
et al., 2020) [18].

In terms of treatment modalities, the research re-
vealed that 60% of the patients were managed sur-
gically whereas 40% were managed conservatively.
This increased percentage of surgical intervention
implies that a significant number of fractures were
unstable, displaced, or intra-articular in nature, and
needed to be repaired by surgery (Yuan et al.,
2015) [19]. This movement is also indicative of the
increasing popularity of surgical procedures in the
contemporary orthopedic practice as a result of the
technological development of implants and im-
proved functioning results.
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Comparison of clinical outcomes showed that sur-
gical management had better functional recovery.
The percentage of patients recording excellent or
good outcomes was much higher in the surgical
group (72%), as opposed to the conservative group
(55%). Also, the conservative group had more of-
ten poor outcomes. These results suggest that sur-
gical intervention can be used to achieve superior
anatomical reduction, stable fixation and early mo-
bilization, which lead to improved functional re-
sults.

The complication profile also helps prove the bene-
fit of surgical management. The total rate of com-
plication was greater in the conservative group
(28%), in comparison to the surgical (18%). Malu-
nion was found to be significantly more prevalent
in the patients that were treated conservatively,
probably because the reduction was lost during the
immobilization (Zou et al., 2019) [20]. Conversely,
surgical management had a low risk of infection
(5%), a natural complication of the procedure.
Nevertheless, the reduced number of long-term
complications like malunion and stiffness in the
surgical group indicates improved overall results.

Notably, the researchers have discovered that there
is statistically significant dependence between
treatment modality and functional outcome (p =
0.021). It means that the difference in the results
found in conservative and surgical treatment is not
by chance and is clinically significant. The results
are very convincing of the contribution of surgical
management towards an improved functional re-
covery, especially in unstable or complicated frac-
tures.

In general, the findings of this research point to the
fact that distal radius fractures are mostly observed
in younger males because of high-energy trauma,
and surgical intervention is becoming the most ef-
fective alternative of treatment in relation to func-
tional outcomes and complications. These results
emphasize the need to assess fractures properly and
plan treatment individually to maximize patient
outcomes.

Conclusion

This current research paper is able to conclude that
the distal radius fractures are mainly found in
young and middle-aged people with more preva-
lence in males mainly because of the exposure to
high energy trauma like road traffic accidents. The
results indicate that high-energy and low-energy
processes play a significant role in the occurrence
of these fractures. A comparative analysis of the
treatment modalities showed that surgical treatment
is better in functional outcomes than conservative
treatment. Surgical patients had a better ratio of
excellent to good outcome, as well as reduced total
percentage of long-term complications like malu-
nion and stiffness. Despite the low risk of proce-

International Journal of Toxicological and Pharmacological Research

305



International Journal of Toxicological and Pharmacological Research

dure-related complications, including infection,
surgical intervention has more advantages in terms
of anatomical restoration and early mobilization
than these risks.

Moreover, the statistically significant relationship
between the treatment modality and functional out-
come underlines the significance of the proper
choice of treatment depending on the nature of the
fracture and patient-specific factors. The conserva-
tive management is still appropriate in stable and
minimally displaced fractures, but surgical inter-
vention is more appropriate in unstable, displaced,
or intra-articular fracture to attain the best out-
comes. Finally, timely diagnosis, appropriate clas-
sification of fractures and timely intervention with
the correct management modality are essential in
enhancing clinical outcomes and reducing compli-
cations in patients with distal radius fractures.
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