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ABSTRACT

Introduction: Most distal radial fractures are caused by falls or high-impact trauma, especially in active people and the
elderly. Distal radial fractures that are not comminuted outside the joint are usually treated with immobilisation or
percutaneous pinning. Both methods are widely used, but there is ongoing debate over which yields better fracture union,
functional recovery, and complication rates. The goal of this study is to compare the two treatment methods.

Objectives: The primary objective of this study is to compare the outcomes of closed reduction and immobilization
versus percutaneous pinning and immobilization in the treatment of non-comminuted extra-articular distal radial
fractures. We aim to evaluate fracture union time, range of motion, complications, and other functional and radiological
outcomes associated with these two methods.

Methods: Nalanda Medical College and Hospital in Patna reviewed 200 non-comminuted extra-articular distal radial
fractures from July 2023 to October 2024. Patients were classified into Group 2 (percutaneous pinning and
immobilisation) and Group | (closed reduction and immobilisation). Various follow-up points assessed functional
outcomes like grip strength and range of motion and radiological outcomes like fracture alignment and complications.
Results: The study included 200 patients with non-comminuted extra-articular distal radial fractures who received
percutaneous pinning and immobilisation or closed reduction and immobilisation. Group 2 had a significantly shorter
fracture union time (6.5 + 1.1 weeks) than Group 1 (8.6 = 1.2 weeks), with a p-value of less than 0.0001. Group 2
showed improved range of motion, including flexion (80 + 10° vs. 70 + 15°, p = 0.02) and extension (75 + 9° vs. 65 +
12°, p = 0.03), three months post-treatment. Malunion was more common in Group 1 (3% vs. 1%, p =0.15) and pin site
infections in Group 2 (6% vs. 0%, p =0.02), but complications were minimal. Despite a slightly higher infection risk,
percutaneous pinning speeds healing and improves function, making it a good choice for these fractures.

Conclusion: Percutaneous pinning improved fracture healing and function. Despite the risk of pin site infections, it is a
good treatment for non-comminuted extra-articular distal radial fractures, especially for fast-healing patients. Prospective
studies should confirm these findings.

INTRODUCTION

Adult distal radial fractures are common upper
extremity fractures. Broken hands are common in all
ages and usually result from violent trauma like a fall
on an extended hand. Distal radial fractures can be
intra-articular, comminuted, non-comminuted, or extra-
articular!. This study focusses on the non-comminuted
extra-articular distal radial fracture, a radius bone break
that does not involve fragmentation or the joint surface.
The best fracture treatment depends on injury severity,
patient age, and health. Non-comminuted extra-articular
distal radial fractures break the radius bone cleanly
above the wrist?. This is how the disease works. These
breaks can make your wrist hurt, swell up, and make it
hard to move. Misalignment can make it harder to do
things over time, even if there aren't any broken bones

or joints that are out of place. To avoid malunion, non-
union, and problems with wrist function, treatment
needs to be quick and successful.

Clinicians use percutaneous pins and closed reduction
with immobilisation to treat extra-articular distal radial
fractures that are not broken into smaller pieces’. In
closed reduction, broken bone pieces are realigned by
hand without making any cuts, and the patient is
immobilised with a cast or splint. By putting pins or
wires through the skin and stabilising the fracture from
the inside, percutanecous pinning may be more
accurate®. Both methods have had good results, but it's
still not clear how they rank in terms of functional
outcomes, complications, and recovery time. In
orthopaedic trauma care, the goal is to find the best way
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to handle distal radial fractures so that patients can
return to work as soon as possible with as few problems
as possible. This comparison takes that problem up in a
clinical way. Many people use closed reduction and
percutaneous pins to treat non-comminuted extra-
articular distal radial fractures, but no one agrees on the
best way to do itIn this study, closed reduction,
percutaneous pins, and immobilisation are all ways to
treat non-comminuted extra-articular distal radial
fractures. Functional recovery, complication rates, and
patient happiness are used as proof to help doctors
decide on the best treatment.

In closed reduction, broken bone pieces are manually
aligned without an incision. After reduction, fractures
are immobilised and aligned with casts or splints. One
reason to close a non-comminuted fracture is that the
bone pieces are still in good alignment and have not
broken the joint surface’. Most often used for stable
fractures with low displacement risk. Closed reduction
is minimally invasive, reducing infection risk and
procedure time. It also avoids surgical hardware and its
risks and costs. It's also good for young, sick, or old
patients who can't handle surgery®. If immobilisation is
inadequate, the fracture may redisplace, and an
imperfect reduction can cause malunion or impaired
functional recovery. Muscle atrophy and joint stiffness
also result from prolonged immobility.

Percutaneous pinning involves inserting pins or wires
under the skin and into fractures to hold bone pieces
while they heal’. This method is often used when closed
reduction fails or fractures are unstable. Percutaneous
pinning—an internal fixation technique—stabilizes
more precisely than closed reduction. Pins are usually
inserted under local anaesthesia. Fluoroscopy can
provide real-time imaging and confirm placement in
some cases. Percutaneous pinning helps align and
reduce displacement in distal radial fractures better than
closed reduction, according to research. Complications
include pin site infections, nerve or tendon damage, and
hardware removal after healing. Despite these concerns,
percutaneous pinning has fewer side effects and shorter
immobilisation periods than closed reduction, allowing
for faster functional recovery®. Pin site stiffness or pain
may occur after surgery, but patient satisfaction,
malunion reduction, and range of motion usually
improve. Multiple studies have compared percutaneous
pinning to closed reduction for non-comminuted extra-
articular distal radial fractures. Percutaneous pinning
provided better fracture alignment and less
redisplacement than closed reduction in unstable
fractures’. In 1'%, percutancous pinning improved
functional recovery over closed reduction.

\Patient range of motion and grip strength improved
faster after percutaneous pinning. Despite better initial
stabilisation, percutaneous pinning was associated with
more post-operative complications like pin site
infections and hardware issues'!.Despite providing
valuable insights into closed reduction and
percutaneous pinning, the literature is still lacking in

some areas. Since most studies focus on the short term,
functional recovery and long-term effects have received
little attention. Most studies use limited clinical settings
and small sample sizes, so their findings can't be
generalised. Additionally, each treatment's impact on
patients' happiness and well-being is often overlooked.
This study will fill these gaps by comparing the two
treatment methods in a controlled environment
(Nalanda Medical College and Hospital, Patna). 200
samples were taken. This study will examine immediate
and distant outcomes, such as fracture healing time,
function restoration, complications, and patient
satisfaction, to strengthen clinical decision-making.

MATERIALS AND METHODS
Study Design: Retrospective Study

Nalanda Medical College and Hospital in Patna
conducted a retrospective cohort analysis from July
2023 to October 2024. This clinical trial compared
percutaneous pinning with immobilisation and closed
reduction with immobilisation for non-comminuted
extra-articular distal radial fractures.

Medical records from study patients were used to
evaluate results. Due to its retrospective design, the
study could evaluate these treatment methods' efficacy
and risks.

Study Population

One hundred twenty patients with non-comminuted
distal radial fractures outside the joint were studied.
Based on study treatment, these patients were divided
into two groups. To ensure accurate comparisons,
inclusion and exclusion criteria kept patients with
similar baseline characteristics.

Inclusion Criteria

e Patients aged 18 to 65 years.

e Diagnosis of non-comminuted extra-articular distal
radial fractures confirmed by radiological imaging
(X-ray).

e Patients who underwent either closed reduction
with immobilization or percutaneous pinning with
immobilization.

e Patients who gave informed consent for
participation in the study.

Exclusion Criteria

e Patients with comminuted, intra-articular, or open
fractures.

e Patients with associated injuries to the wrist,
forearm, or upper extremities that may affect
recovery.

e Patients with significant comorbidities (e.g.,
uncontrolled diabetes, peripheral vascular disease)
that could complicate fracture healing.

e Pregnant patients or those with contraindications to

surgery.
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Demographic Information

We collected age, gender, smoking status, bone density,
and medical history from each patient's medical record.
This analysis looked at these variables to find factors
that affect fracture healing and treatment outcomes.

Intervention Methods

Patients in Group 1 (Closed Reduction and
Immobilisation) had an orthopaedic surgeon fix their
fractures by hand while they were sedated or given
local anaesthesia. The surgeon would put the patient's
wrist in a cast for four to six weeks after a successful
reduction, based on how stable the fracture was and
how well the patient was healing. Hold the bone in the
right place and don't let it move so that it can heal in the
right place in the body. As part of Group 2
(Immobilisation and pins), local anaesthesia was used
for percutaneous pins. Under the skin, pins or K-wires
were used to strengthen the break. With real-time
fluoroscopy, the pin was inserted and the crack was
lined up correctly.

After being pinched, the wrist was either cast or
splinted for four to six weeks, depending on the
operator. The goal of this method was to make the
fixation more stable and keep the patient from moving
while they healed.

Outcome Measures

Functional recovery, including wrist ROM (flexion,
extension, and radial/ulnar deviation), was the main
outcome measure for both groups. This was done 6
weeks and 3 months post-treatment. We measured grip
strength with a hand dynamometer at these intervals to
assess the affected hand's functional strength.
Radiological outcomes included assessing fracture
alignment using post-treatment radiographs to measure
radial height, volar tilt, and inclination. Well-aligned
fractures indicate treatment success. We tracked fracture
displacement and whether the patient needed pin

removal or secondary surgery. Complications were
closely monitored during follow-up. Percutaneously
pinned patients had pin-site infections. Both groups had
malunion, which causes deformities or functional
limitations. Other complications like nerve damage,
tendon irritation, and wrist stiffness were recorded to
assess treatment safety and efficacy.

Follow-up

Patients were reassessed two, six, and three months
after treatment. Mobility and grip strength were
assessed at each visit, and fracture healing was
monitored by radiographs. We recorded complications
and interventions at each follow-up.

Statistical Analysis

Statistical methods were used to assess the two
treatment modalities' efficacy. Demographic and
baseline characteristics of the two groups were first
summarised using descriptive statistics. Continuous
variable means, standard deviations, and frequency
distributions were calculated. We used independent t-
tests for continuous variables like grip strength and
range of motion and chi-square tests for categorical
variables like complications and malunion rates. This
allowed us to compare group results. P-values below
0.05 indicated statistical significance. Analysis was
done using SPSS-like software (version 25). A
retrospective  study was conducted to efficiently
compare the two treatment methods. Clinicians can use
the evidence-based results to treat non-comminuted
extra-articular distal radial fractures.

RESULTS
Patient Demographics

Group 1 received closed reduction and immobilisation,
while Group 2 received percutaneous pinning and
immobilisation. This retrospective study included 200
patients. The table below summarises patient
demographics.

Table 1:

Characteristic Group 1 (Closed Group 2 (Percutaneous | Total

Reduction) Pinning)
Number of patients 100 100 200
Age (mean + SD) 425+£123 41.8+13.2 42.1+£12.7
Gender (Male/Female) 60/40 58/42 118/82
Smoking (%) 15% 18% 16.5%
Comorbidities (e.g., Diabetes, Hypertension) 20% 22% 21%

Group 2 averaged 41.8 years old, while Group 1
averaged 42.5 years old, showing no significant
difference. As expected, 60% of patients in both groups
were male. Group 2 had slightly higher smoking and
comorbidity rates, but the differences were not
statistically significant.

Treatment Outcomes

1. Fracture Union Time

Group 2 had a much shorter time to fracture union
(from treatment initiation to radiograph confirmation of
healed fractures) than Group 1 (closed reduction and
immobilisation). Group 2's average union time was 6.5
weeks (5-8 weeks), while Group 1's was 8.6 weeks (7-
11 weeks).
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Table 2:
Treatment Group Average Fracture Union Time (weeks)
Group 1 (Closed Reduction) 8.6x1.2
Group 2 (Percutaneous Pinning) 6.5+1.1
p-value 0.0001 (significant)

The difference in union time was statistically significant (p < 0.05), with percutaneous pinning leading to faster fracture
healing.

2. Range of Motion (ROM)

Range of motion was assessed at baseline (pre-treatment), at 6 weeks, and at 3 months post-treatment. Both groups
showed improvement in wrist range of motion, but the percutaneous pinning group had significantly better outcomes in
terms of flexion, extension, and radial deviation at both follow-up points.

Table 3:

Outcome Pre-Treatment | 6 Weeks Post- 3 Months Post-Treatment | p-

(degrees) Treatment (degrees) | (degrees) value
Group 1 (Closed Reduction)
Flexion 40+ 12 55+10 70+ 15 0.03
Extension 35+ 10 50+ 8 65+ 12 0.04
Radial Deviation 10+4 20+ 5 306 0.01
Group 2 (Percutaneous Pinning)
Flexion 41+13 60+9 80+ 10 0.02
Extension 3711 55+9 75+9 0.03
Radial Deviation 12+5 22+ 6 32+7 0.02

At both 6 weeks and 3 months, Group 2 demonstrated significantly greater improvements in all ROM measurements
compared to Group 1. This suggests a quicker functional recovery in the percutaneous pinning group.

3. Complications

Complications were monitored during the follow-up period, and the rates of infection, malunion, and the need for further
interventions were recorded.

Table 4:
Complication Group 1 (Closed Reduction) Group 2 (Percutaneous Pinning) | p-value
Pin site infection 0% 6% 0.02
Malunion 3% 1% 0.15
Need for secondary intervention 5% 2% 0.10
Both groups had low complication rates, but Group 2
had 6% more pin site infections than Group 1. This DISCUSSION
unexpected issue was resolved with local wound care. This study compared closed reduction and
Group 2's 1% malunion rate and Group 1's 3% rate immobilisation and percutaneous pinning and

were not statistically different. Both groups needed
secondary interventions for a small percentage of
patients, mostly due to misalignment or pin loosening.

Statistical Analysis

We used independent t-tests for continuous variables
like fracture union time and range of motion. Chi-
square tests were used for categorical variables like
complication rates. A p-value below 0.05 indicated
statistical significance.

Percutaneous pinning healed the fracture faster,
improved mobility, and reduced malunion issues
compared to closed reduction and immobilisation.
Percutaneous pinning increased pin site infections but
improved functional recovery and union time.

immobilisation for non-comminuted extra-articular
distal radial fractures. Percutaneous pinning improves
fracture union and range of motion recovery compared
to closed reduction and immobilisation, but it has a
higher rate of pin site infections. These findings suggest
that percutaneous pinning improves functional
outcomes, healing time, and malunion risk better than
other methods. Note that percutaneous pinning union
time was much faster.

Percutaneous pinning stabilises and restores function
faster than closed reduction and immobilisation,
according to our data. That matches the mechanical
benefits of percutaneous pinning, which directly
stabilises the fracture and reduces displacement. The
improved range of motion in Group 2 at 3 months
shows the functional benefits of percutaneous pinning.
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Our results show that percutaneous pinning speeds wrist
motion recovery, which is important for daily activities.
These findings are clinically significant because
percutaneous pinning speeds up recovery, especially for
active patients.

Comparison with Other Studies

Our findings support earlier studies that found
percutaneous pinning improves healing times and
functional recovery. Percutaneous pinning for distal
radial fractures recovered faster and had fewer
complications than closed reduction'? !* found that
percutaneous pinning improved functional outcomes
and union time in a meta-analysis of distal radial
fractures. According to studies, percutaneous pinning
increases the risk of infections and pin loosening.
Group 2 had 6% pin site infection, which is consistent
with previous studies'* that found rates between 5% and
7%. The importance of following pin care and infection
prevention protocols when using percutaneous pinning
is highlighted. Our results show that percutaneous
pinning's functional benefits outweigh its small risk of
complications. This is especially true given higher
union rates and better range of motion recovery.

Strengths and Weaknesses

The large sample size (n = 200) in this study makes our
findings more reliable and applicable to a wider
population. Non-comminuted extra-articular distal
radial fracture patients who met study inclusion and
exclusion criteria were analysed. Radiology and
functional outcomes together show treatment efficacy.
However, this study has limitations. As a retrospective
study, selection bias is possible.

Surgeon preference, fracture severity, and patient
characteristics (such as age or comorbidities) may have
influenced the choice between closed reduction and
percutaneous pinning. This may have skewed results.
Union and early functional recovery can be assessed in
three months, but late complications, long-term
functional outcomes, and other outcomes may not.
Prospective randomised controlled trials with longer
follow-ups provide stronger evidence.

CONCLUSION

This study found that percutaneous pinning improves
recovery range of motion and fracture union in non-
comminuted extra-articular distal radial fractures more
than closed reduction and immobilisation. Even though
percutaneous pinning increased pin site infections, it
was better for functional and radiological outcomes.
These findings suggest that percutaneous pinning may
benefit non-comminuted distal radial fracture patients,
especially those who need faster recovery and better
wrist function.

This method requires careful infection prevention.
These findings need to be confirmed and the long-term
effects of both treatments examined in randomised
controlled trials with longer follow-ups.
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