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Abstract 
Background: Among the most prevalent orthopaedic injuries, distal radius fractures (DRF) disproportionately 
impact seniors and the elderly. Restoring wrist function and preventing long-term impairment need effective 
therapy of these fractures. Some common methods of therapy include open reduction and internal fixation 
(ORIF) and closed reduction and cast or external fixation. Still up for discussion in the clinical community is the 
best way to guarantee improved functional and radiological results. 
Objective: To compare the functional and radiological outcomes of open versus closed reduction methods in 
patients with displaced DRF treated at PMCH, Patna, from January 2023 to February 2024. 
Methods: One hundred patients aged 18–75 with displaced DRF were included in this prospective comparative 
study. Group A patients received ORIF, while Group B got closed reduction and external fixation or casting. 
Functional outcomes were assessed at 1-, 3-, and 6-months following therapy using DASH and PRWE ratings. 
Radial height, inclination, and tilt were considered while evaluating radiological data. The statistical research 
compared groups using independent t-tests and chi-square testing. 
Results: Out of 100 patients, both groups (ORIF and closed reduction) were demographically comparable. At 6 
months, Group A (ORIF) showed significantly better functional outcomes with lower DASH (11.2 ± 3.5 vs. 
18.5 ± 4.1) and PRWE scores (10.9 ± 2.8 vs. 17.2 ± 3.6; p < 0.01). Radiological parameters also favored Group 
A, showing superior radial height (11.1 mm vs. 9.3 mm), inclination (21.4° vs. 18.8°), and volar tilt (9.5° vs. 
5.6°; p < 0.05). Complications like malunion were more frequent in Group B (6 vs. 1; p = 0.03), while Group A 
had minor superficial infections. Overall, ORIF provided better anatomical and functional recovery. 
Conclusion: Open reduction with internal fixation offers superior functional recovery and anatomical alignment 
compared to closed reduction in the management of displaced DRF. It should be considered the preferred 
treatment in suitable patients to ensure optimal clinical outcomes. 
Keywords: Distal radius fracture, open reduction, closed reduction, ORIF, functional outcome, radiological 
outcome, DASH score, PRWE score. 
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Introduction 

DRF are common orthopaedic injuries in the 
elderly and high-energy traumatised youth [1]. The 
distal radius is the most common upper extremity 
fracture site due to its prominent involvement in 
wrist function and anatomical need for proper hand 
movements. Epidemiological data shows that 15–
20% of emergency department fractures are these 
sorts [2].  

Osteoporosis, which affects bone density and 
structural stability, is to blame for their rise in 
women over 50. Younger people often get such 
fractures from high-impact trauma, such as vehicle 
accidents, falls from heights, or sports injuries. 
DRF are classified by the AO, Frykman, and 
Fernandez systems [3]. The widely used AO 

classification considers fracture morphology, 
articular surface involvement, and comminution. 
Fractures can be simple or comminuted, inside or 
outside joints, and damage soft tissues [4]. Fracture 
type affects prognosis and therapy. If not properly 
treated, these fractures can cause malunion, pain, 
limited range of motion, and severe functional 
impairment, lowering the patient's quality of life. 

Excellent functional and anatomical outcomes for 
DRF require quick and expert management. 
Multiple bones and ligaments compose the 
complex wrist joint. These bones include the 
radius, ulna, carpals, and others [5]. A 
deformitively healed fracture can disrupt this 
delicate balance, causing poor grip strength, tight 
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wrists, restricted mobility, and pain. Poor healing 
can lead to long-term disability, making it harder 
for caretakers and the healthcare system to manage 
the elderly. Young and working-age people risk 
losing productivity and livelihood [6]. Early 
diagnostic and radiographic evaluation are needed 
to evaluate fracture type, degree, and displacement. 
A personalised treatment strategy should include 
age, bone quality, comorbidities, activity level, 
fracture type, and kind of fracture. Therapy reduces 
damaged regions, stabilises them, restores function, 
and minimises consequences [7,8]. There are two 
surgical options: open reduction with internal 
fixation and closed reduction with casting. 

The fracture fragments are manually straightened 
without surgery and immobilised with a plaster cast 
or external splint in closed reduction. For stable, 
minimally displaced, or extra-articular fractures, 
this technique is best because to lower surgical 
complications, shorter hospital stays, and lower 
expenses [9]. However, unstable or comminuted 
fractures may lose reduction, resulting in poorer 
radiographic outcomes and perhaps surgery. 
Conversely, ORIF involves physically accessing 
the fracture site, reducing it anatomically, and 
fixing it with screws and plates [10]. ORIF is the 
best treatment for unstable, substantially displaced, 
and intra-articular fractures. Open reduction can 
restore joint congruity and sustain reduction 
throughout recovery [11]. Surgery costs more, 
increases infection and tendon irritation risk, and 
slows recovery. Orthopaedists have long debated 
the pros and cons of different methods. ORIF 
produces better anatomical results and faster 
functional recovery than closed reduction, but other 
research questions its long-term effects, especially 
in low-demand or elderly patients. 

In closed reduction, fracture pieces are manually 
straightened without surgery and immobilised with 
a plaster cast or external splint. This approach is 
excellent for stable, minimally displaced, or extra-
articular fractures because to less surgical 
complications, shorter hospital stays, and reduced 
costs. However, unstable or comminuted fractures 
may lose reduction, requiring surgery or worse 
radiological results.  

ORIF requires physically reaching the fracture site, 
decreasing it anatomically, and repairing it with 
screws and plates. ORIF is excellent for unstable, 
significantly displaced, intra-articular fractures. 
Open reduction maintains joint congruity and 
reduction during recovery. Surgery increases 
infection and tendon irritation risk, costs more, and 
hinders recovery. Orthopaedists have long argued 
approaches' benefits and downsides. Open 
reduction with internal fixation (ORIF) improves 
anatomical findings and functional recovery faster 
than closed reduction, but long-term consequences 

are uncertain, especially in low-demand or elderly 
patients. 

This study evaluates open and closed reduction 
approaches' radiological and functional results to 
better understand distal radius fracture treatment. 
Research will examine if method improves 
radiographic alignment, patient satisfaction, and 
wrist function following treatment. Secondary aims 
include assessing complications, recuperation, and 
intervention. This 100-patient research at PMCH, 
Patna from January 2023 to February 2024 aimed 
to fill a gap in our understanding of orthopaedics in 
the Indian healthcare system and add to the 
literature. 

Materials and Methods 

Study Design and Setting: Patna Medical College 
and Hospital (PMCH) hosted this prospective 
comparative research. This research examined two 
displaced distal radius fracture treatment 
approaches. Open reduction with internal fixation 
(ORIF) and closed reduction with cast or external 
fixation were used. From January 2023 to February 
2024, all study participants were continuously 
watched and tracked. 

Sample Size and Patient Selection: A total of 100 
patients diagnosed with displaced DRF were 
enrolled in the study. These patients were selected 
from the orthopedic outpatient and emergency 
departments of PMCH based on clinical and 
radiological confirmation of the fracture. 

Inclusion Criteria 

• Patients aged between 18 and 70 years 
• Patients diagnosed with displaced DRF 

Exclusion Criteria 

• Patients with pathological fractures 
• Patients with open contaminated fractures 
• Patients involved in polytrauma or having 

multiple injuries 

All eligible patients who met the inclusion criteria 
and consented to participate in the study were 
included, and informed consent was obtained from 
each participant prior to enrollment. 

Grouping and Interventions: Patients were 
randomly allocated to the two groups to compare 
them. Group A consisted of ORIF patients with 
volar locking plates as the most prevalent fixation. 
Each surgery followed standard surgical techniques 
in a sterile operating room. Later, intraoperative 
fluoroscopy confirmed reduction and titanium volar 
plates and screws fixed it. Based on fracture 
stability and displacement, Group B patients got 
closed reduction and plaster cast or external fixator 
immobilisation. He was sedated or anaesthetised 
for manipulative reduction and cast. When a cast 
failed, an external fixator stabilised the fracture 
fragments. All patients received analgesics, limb 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Gupta et al.                                      International Journal of Current Pharmaceutical Review and Research  

1531   

elevation, and physiotherapy following institutional 
standards after surgery or reduction. 

Data Collection and Outcome Assessment: Both 
groups collected data systematically. At 
presentation and following visits, clinical and 
radiological assessments were done. Functional 
outcomes were assessed using the Patient-Rated 
Wrist Evaluation (PRWE) and Disabilities of the 
Arm, Shoulder, and Hand (DASH) scores. These 
ratings revealed pain, functional constraints, and 
everyday task ability.  

Both functional and anatomical wrist restoration 
were assessed using radiographs. Radial height, 
inclination, and volar tilt were measured using 
standard anteroposterior and lateral wrist 
radiography. Radiographs before and after the 
procedure were compared and evaluated at each 
follow-up. Post-treatment complications included 
malunion, nonunion, infection, tendon irritation, 
and nerve injury, which were compared across 
groups. 

Follow-up Protocol: All patients were followed up 
at 1 month, 3 months, and 6 months after the initial 
intervention. At each visit, both functional and 
radiological assessments were carried out. Patients 
in both groups were subjected to the same follow-
up routine, ensuring consistency in outcome 
evaluation. Clinical photographs, range of motion 
measurements, and updated radiographs were 
included in the follow-up documentation. 

Statistical Analysis: Data was analysed 
statistically using conventional software. Means 
and standard deviations summarised patient 
demographics, clinical results, and outcome scores. 
If data was normally distributed, independent t-
tests were employed to compare the means of 
continuous variables between groups. Non-
parametric data were tested with the Mann-
Whitney U test. The Chi-square test was used for 
categorical data like complications. All tests were 
statistically significant with p-values below 0.05. 
This organised procedure provided robust data 
gathering and accurate result comparison between 
distal radius fracture treatment regimens. 

Results 

Demographic Profile of Participants: A total of 
100 patients with displaced DRF were enrolled in 
the study and randomly assigned to either the open 
reduction group (Group A, n = 50) or the closed 
reduction group (Group B, n = 50). The mean age 
of patients in Group A was 44.6 ± 12.3 years, while 
that in Group B was 45.1 ± 11.7 years. Males 
constituted 58% of the overall study population, 
and females made up the remaining 42%. The 
demographic distribution, including age, sex, and 
side of fracture, was comparable between both 
groups with no statistically significant difference (p 
> 0.05), as shown in Table 1. 

Table 1: Demographic Profile of Study Participants 
Parameter Group A (ORIF) Group B (Closed) p-value 
Mean Age (years) 44.6 ± 12.3 45.1 ± 11.7 0.82 
Male (%) 56% 60% 0.68 
Female (%) 44% 40% 0.68 
Right Side (%) 62% 58% 0.65 
Left Side (%) 38% 42% 0.65 
 
Pre-treatment Comparison between Groups: 
Pre-treatment assessment revealed that all 
participants presented with comparable fracture 
patterns and displacement severity, with no 
statistically significant difference in baseline 
DASH scores, PRWE scores, or radiological 
parameters like radial height, inclination, and volar 
tilt. This ensured homogeneity between the groups 
before intervention and allowed for valid outcome 
comparisons. 

Functional Outcome Scores over Time: 
Functional outcomes were measured using DASH 

and PRWE scores at 1 month, 3 months, and 6 
months of follow-up.  

Group A showed significantly better improvement 
in functional scores over time compared to Group 
B. At the 6-month follow-up, the mean DASH 
score in Group A was 11.2 ± 3.5, while it remained 
higher at 18.5 ± 4.1 in Group B (p < 0.01). 
Similarly, the PRWE score showed superior 
outcomes in Group A throughout the follow-up 
period. 

Table 2: Functional Outcome Scores (Mean ± SD) 
Time 
point 

DASH Score (Group 
A) 

DASH Score (Group 
B) 

PRWE Score (Group 
A) 

PRWE Score (Group 
B) 

1 Month 45.8 ± 4.3 50.1 ± 5.2 42.3 ± 5.1 48.9 ± 6.0 
3 Months 24.5 ± 3.9 32.7 ± 4.4 22.7 ± 4.2 31.1 ± 4.7 
6 Months 11.2 ± 3.5 18.5 ± 4.1 10.9 ± 2.8 17.2 ± 3.6 
p-value <0.01 

 
<0.01 

 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Gupta et al.                                      International Journal of Current Pharmaceutical Review and Research  

1532   

Radiological Outcome Comparison: Radiological 
outcomes were also evaluated based on radial 
height, radial inclination, and volar tilt measured 
postoperatively and at the final follow-up. Patients 
in Group A consistently demonstrated better 
anatomical restoration. At 6 months, Group A had a 

mean radial height of 11.1 mm compared to 9.3 
mm in Group B, and a volar tilt of 9.5° compared 
to 5.6° in Group B.  

These differences were statistically significant (p < 
0.05), indicating better radiological alignment with 
ORIF. 

 
Table 3: Radiological Outcomes at Final Follow-up 

Parameter Group A (ORIF) Group B (Closed) p-value 
Radial Height (mm) 11.1 ± 1.2 9.3 ± 1.4 <0.05 
Radial Inclination (°) 21.4 ± 2.1 18.8 ± 2.7 <0.05 
Volar Tilt (°) 9.5 ± 1.9 5.6 ± 2.3 <0.05 
 
Complications Observed in Both Groups: A 
range of complications was observed during the 
follow-up period. Group B showed a higher 
incidence of malunion and stiffness, while Group A 
had slightly more cases of superficial infections 
and hardware-related discomfort. Specifically, 6 
patients in Group B developed malunion compared 
to 1 in Group A. Two patients in Group A 
experienced superficial wound infections, which 
resolved with antibiotics. There was no case of 
deep infection or implant failure in either group. 

Statistical Significance of Findings: Statistical 
analysis revealed that the differences in both 
functional and radiological outcomes between the 
two groups were significant, particularly at the 3- 
and 6-month follow-ups. The use of independent t-
tests confirmed the superiority of ORIF in terms of 
anatomical restoration and functional recovery (p < 
0.05). Chi-square analysis for complications also 
indicated a significantly higher rate of malunion in 
the closed reduction group (p = 0.03), further 
supporting the advantages of surgical intervention 
in managing displaced DRF. 

Discussion 

Open and closed reduction of displaced DRF were 
compared in this study. The functional and 
radiological results of open reduction with internal 
fixation (ORIF) are much better than closed 
reduction with casting or external fixation. ORIF 
(Group A) patients had better DASH and PRWE 
scores at 6 months, indicating better pain, wrist 
function, and daily task recovery. Radiological tests 
showed that Group A patients restored radial 
height, inclination, and volar tilt more optimally. 
Because ORIF permits direct fracture site 
visualisation, correct anatomical reduction, and 
firm internal fixation, these discoveries are 
possible. Early mobilisation and reduced fracture 
displacement during healing are possible. Closed 
reduction procedures, however non-invasive and 
cost-effective, require external stabilisation and are 
more likely to lose reduction, especially in 
complicated or unstable fractures. 

Comparison with Findings from Other Studies: 
This study confirms previous findings that ORIF 
helps displaced DRF. ORIF patients showed better 
wrist function and grip strength than casting 
patients after a year, according to [12,13] Found 
that surgical fixation improved radiographic 
alignment and reduced joint stiffness and malunion. 
Compared to conservative methods in DRF, ORIF 
improved DASH scores and range of motion 
without significant consequences, according to a 
meta-analysis by [14].  

These findings support the concept that ORIF's 
functional advantage enhances quality of life after 
acute therapy. However, age, activity level, bone 
quality, and fracture complexity should be 
addressed while choosing treatments, according to 
studies. For example, [15] found that elderly 
individuals with low functional demands benefited 
less from surgery than closed methods. 

Strengths of the Study: This study has various 
qualities that boost credibility and relevance. First, 
the prospective comparison research allowed 
systematic and standardised data collecting. Both 
functional and radiological outcomes were scored 
using proven techniques (DASH and PRWE) for 
objective evaluation. Second, 100 patients have 
enough statistical power to identify substantial 
changes across groups. Group demographic and 
pre-treatment similarity reduces selection bias and 
strengthens the findings' internal validity. A 
standardised follow-up strategy at 1, 3, and 6 
months monitored patient progress, complications, 
and recovery patterns with consistency. Also strong 
is the study's practical context. The research at 
PMCH Patna, one of Bihar's major government 
medical institutes, illustrates real-world clinical 
practice and resource constraints. This makes the 
findings applicable to similar hospitals in India and 
other low- to middle-income nations. 

Limitations 

Despite its virtues, the study has drawbacks. The 
single-center study may restrict its external 
validity. Surgical skill, rehabilitation facilities, and 
post-operative care might vary by institution, 
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affecting results. Second, while 6 months is plenty 
to assess early results, it may not detect long-term 
problems including post-traumatic arthritis, 
hardware tendon irritation, or delayed functional 
recovery. At least 12–24 months of follow-up 
would better measure functional durability and late 
problems. Thirdly, while the study controlled for 
age and fracture type, patient compliance with 
rehabilitation regimens, pain tolerance, and 
socioeconomic level may have affected results. The 
study did not stratify data by AO fracture 
classification, which may have shed light on 
therapy efficacy in various fracture subtypes. 
Although the study tracked problems, it did not 
include patient-reported satisfaction scores or 
quality-of-life assessments, which are increasingly 
relevant in orthopaedic research outcome 
evaluation. 

Conclusion 

This prospective research compared the functional 
and radiological results of open and closed 
reduction procedures for displaced DRF in 100 
patients at PMCH, Patna, over 14 months. ORIF 
improves DASH and PRWE scores over time, 
indicating better functional recovery. ORIF also 
restored radial height, inclination, and volar tilt 
better than closed reduction techniques employing 
casting or external fixation and had fewer 
problems. The study found that ORIF improves 
outcomes in adult patients with displaced DRF, 
especially when early mobilisation and correct 
anatomical alignment are priorities. Closed 
reduction can be used for slightly displaced 
fractures or individuals ineligible for surgery, 
although it can cause malunion and joint stiffness. 
Based on this research, doctors should prioritise 
open reduction and internal fixation for displaced 
DRF in eligible individuals. In younger, active 
individuals, prompt surgery and rehabilitation can 
improve recovery and quality of life. Further 
multicentric investigations with bigger sample 
numbers and longer follow-ups are recommended 
to verify these findings and guide orthopaedic 
treatment regimens. 
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