e-ISSN: 0975-1556, p-ISSN:2820-2643
Available online on www.ijpcr.com
International Journal of Pharmaceutical and Clinical Research 2024; 16(1); 1658-1661

Original Research Article

Longitudinal Analysis of Clavicle Fractures Managed with Pre-contoured
Locking Compression Plates: A Prospective Investigation

Chandra Kishor Das!, Ketan Kumar?

! Assistant Professor & HOD, Department of Orthopaedic, Government Medical College Purnea, Bihar,
India
2Senior Resident, Department of Orthopaedic, Government Medical College Purnea, Bihar, India

Received: 22-10-2023 / Revised: 24-11-2023 / Accepted: 28-12-2023
Corresponding Author: Chandra kishor Das
Conflict of interest: Nil

Abstract:

Background: Clavicle fractures are a common orthopedic injury, often resulting from sports-related incidents,
falls, or motor vehicle accidents. While conservative management has been a traditional approach, surgical
intervention with pre-contoured locking compression plates has gained prominence, especially for specific
fracture patterns. This study explores the efficacy of surgical treatment for clavicle fractures, assesses associated
complications, and evaluates functional outcomes to contribute to improved patient care.

Methods: A prospective observational study was conducted involving 55 patients who underwent surgical
intervention for clavicle fractures. Inclusion and exclusion criteria were established to select a representative
sample. Data collection encompassed patient demographics, mode of injury, fracture location, surgical techniques,
and complications. Functional outcomes were assessed using the Constant and Murley score. Statistical analysis
included descriptive statistics and relevant tests to determine significance.

Results: Among the study participants, the majority were male (90%), with a significant proportion in the 19 to
29-year age group. Direct trauma, primarily from road traffic accidents, was the most common cause of injury.
Left-sided fractures were predominant, and all patients received anatomical Locking Compression Plates. Fracture
union was achieved in the majority within three months, but complications such as hypertrophic scars, plate
prominence, and delayed nonunion were observed. Functional outcomes indicated excellent or good recovery in
most cases.

Conclusion: Surgical intervention with anatomical Locking Compression Plates for clavicle fractures appears to
be an effective approach, resulting in favorable functional outcomes for the majority of patients. However,
potential complications should be considered in the treatment decision-making process, highlighting the
importance of individualized management strategies based on fracture type and patient demographics.
Recommendations: Further research is required to assess long-term outcomes and complications in clavicle
fracture surgical interventions. Surgeons should carefully assess treatment benefits and risks while considering
individual patient factors and fracture characteristics.

Keywords: Clavicle fractures, surgical intervention, Locking Compression Plates, complications, functional
outcomes.
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Introduction

Clavicle fractures, comprising a substantial portion innovative devices have been meticulously

of orthopedic injuries, occur as a result of a variety
of causes including sports-related accidents, falls,
and motor vehicle collisions [1,2]. These fractures
not only induce significant pain but also impose a
considerable burden of functional impairment,
negatively impacting the overall quality of life for
those afflicted. Over the years, the management of
clavicle fractures has undergone a transformative
evolution, with surgical intervention emerging as the
preferred approach for specific fracture patterns [3].

A prominent stride in the surgical treatment of
clavicle fractures has been the adoption of pre-
contoured locking compression plates. These
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engineered to offer secure fixation while minimizing
disruption to surrounding soft tissues, resulting in
improved patient outcomes [4]. The integration of
locking screws within these plates not only enhances
fracture stability but also provides superior
biomechanical  support. Consequently, pre-
contoured locking compression plates have become
an increasingly attractive option for orthopedic
surgeons when addressing clavicle fractures [4].

The introduction of these advanced techniques
represents a pivotal moment in the field of
orthopedics, offering a promising avenue for
improved patient care. This study seeks to delve
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deeper into the efficacy of pre-contoured locking
compression plates in the treatment of clavicle
fractures. By rigorously evaluating the outcomes of
this surgical approach, we aim to contribute
invaluable insights that can inform clinicians'
decision-making processes and ultimately enhance
the standard of care for individuals suffering from
clavicle fractures [5].

The primary aim of this study is to comprehensively
investigate the role of surgical intervention in the
management of clavicle fractures, with a specific
focus on understanding the associated complications
and evaluating the functional outcomes in patients
with displaced clavicle fractures.

Methodology

Study Design: This research employs a prospective
observational approach.

Study Setting: The study was conducted at Govt.
Medical College, Purnea, Bihar, during the period
spanning 2022-2023.

Participants: A total of 55 patients who had
undergone surgical treatment for clavicle fractures
were enrolled as study participants.

Inclusion Criteria: Inclusion criteria encompassed
young patients with closed fractures, specifically
those with displaced clavicle fractures.

Exclusion Criteria: Exclusion criteria
encompassed open fractures, undisplaced fractures,
medial and lateral clavicle fractures, as well as
clavicle fractures associated with head injuries.

Bias: To mitigate selection bias, participants were
selected based on stringent inclusion and exclusion
criteria.
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Variables included surgical treatment for clavicle
fractures, complications arising from clavicle
fractures, functional outcomes evaluated using the
constant and murley score.

Data Collection: Clinical assessments were
performed within the emergency department, where
patients were immobilized using a clavicle brace and
arm pouch. Following surgery, patients were
monitored for a period of 3-5 days with the
administration of antibiotics and analgesics.
Rehabilitation progress was tracked through
pendulum shoulder exercises, active shoulder range
of motion exercises (with abduction restricted to 90
degrees), and regular follow-up appointments
scheduled every 4-6 weeks. Data pertaining to
complications, radiological assessments, and
functional outcomes were recorded during these
follow-up visits.

Surgical Techniques: Surgical intervention
involved the utilization of open reduction and
internal fixation (ORIF) with anatomical locking
plates. This was performed under brachial block
anesthesia and short general anesthesia.

Statistical Analysis: To summarize patient
demographics and  clinical  characteristics,
descriptive statistics were employed. Continuous
variables were presented as means accompanied by
standard deviations, whereas categorical variables
were presented as frequencies and percentages.
Statistical significance was defined as a p-value
below 0.05.

Ethical Considerations: Ethical clearance was
obtained from the institutional review board before
initiating the study. Informed consent was procured
from all participants or their legal guardians, and
strict adherence to patient confidentiality and

Variables: privacy was maintained throughout the study.
Result
Table 1: Characteristics of study population
Parameter Patients (n=55)
Gender:
- Male 50 (90%)
- Female 5 (10%)
Mode of Injury:
- Direct Trauma (e.g., RTA) 44 (80%)
- Indirect Trauma (e.g., FOOSH) 11 (20%)
Fracture Side:
- Left 38 (70%)
- Right 17 (30%)
Fracture Union Time:
- Within 3 months 47 (85%)
- By 4 months 8 (15%)
Complications:
- Hypertrophic Scars 8 (15%)
- Plate Prominence 8 (15%)
- Delayed Nonunion 8 (15%)
- Plate Loosening 3 (5%)
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Functional Outcomes:

- Excellent 41 (75%)
- Good 11 (20%)
- Fair 3 (5%)

The study involved a total of 55 patients who
underwent surgical intervention for clavicle
fractures. Among these patients, 50 individuals
(90%) were male, while the remaining 5 patients
(10%) were female. In terms of age distribution, 19
to 29 years was the most prevalent age group,
encompassing 20 patients (36%) as the youngest
being 19 years old and the oldest 60 years old,
resulting in an average age of 36 years.

The most frequent cause of injury was direct trauma,
mainly resulting from road traffic accidents, with 44
patients (80%) reporting a fall onto their shoulder.
In contrast, 11 patients (20%) sustained indirect
injuries due to falls on outstretched hands.

Left-sided fractures were more common, accounting
for 38 patients (70%), while right-sided fractures
constituted 17% of the cases. All patients received
treatment involving anatomical Locking
Compression Plates (LCP) with a minimum of three
screws on each side. Fracture union was determined
both clinically, as evidenced by the resolution of
tenderness, and radiologically, when the fracture
line was no longer visible.

In this study, 47 patients (85%) achieved fracture
union within three months, while 8 patients (15%)
achieved union by the end of four months. Notable
complications included hypertrophic scars in 8
patients (15%), plate prominence in 8 patients
(15%), delayed nonunion in another 8 patients
(15%), and plate loosening in 3 patients (5%).

Functional outcomes were assessed using the
Constant and Murley score, revealing excellent
outcomes in 41 patients (75%), good functional
outcomes in 11 patients (20%), and a fair outcome
in 3 patients (5%).

Discussion

In a study involving 55 patients who underwent
surgical treatment for clavicle fractures, the majority
were male (90%), with the age group of 19 to 29
years being the most common, averaging 36 years.
Direct trauma, primarily from road traffic accidents,
was the leading cause of injury (80%), while indirect
injuries accounted for 20%. Left-sided fractures
were more prevalent (70%), and all patients received
anatomical Locking Compression Plates (LCP)
treatment. Fracture union was achieved in 85% of
patients within three months and 15% within four
months, with complications including hypertrophic
scars (15%), plate prominence (15%), delayed
nonunion (15%), and plate loosening (5%).
Functional assessment using the Constant and
Murley score showed excellent outcomes in 75% of
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patients, good outcomes in 20%, and fair outcomes
in 5%.

The results suggest that surgical intervention with
anatomical Locking Compression Plates (LCP) for
clavicle fractures is effective in achieving fracture
union, with the majority of patients experiencing
excellent or good functional outcomes. However,
there are some potential complications associated
with this surgical approach, such as hypertrophic
scars, plate prominence, and delayed nonunion,
which should be considered when making treatment
decisions.

The majority of clavicle fractures typically receive
non-surgical treatment. Research conducted by [6-8]
focused on this conservative approach, revealing
less favorable outcomes, especially when addressing
fractures located in the middle third of the clavicle
conservatively. Consequently, fractures with
specific characteristics, such as displacement with or
without comminution, often necessitate surgical
stabilization. In a study led by [9], which examined
the nature of injuries, it was found that 78.55% of
cases resulted from direct injury, while 21.36% were
attributed to indirect injury, findings consistent with
our own study. Furthermore, in a study conducted by
[10], it was observed that the average age of patients
treated with plating was 36 years, ranging from 13
to 68 years. Another noteworthy observation from
[10] study was that 32% of cases exhibited plate
prominence in the pre-contoured plate group,
compared to 64% in the non-contoured plate group.

Conclusion

The findings of this study involving 55 patients who
underwent surgical treatment for clavicle fractures
highlight the effectiveness of surgical intervention
with anatomical Locking Compression Plates (LCP)
in achieving fracture union and promoting favorable
functional outcomes. The majority of patients,
particularly those within the age group of 19 to 29
years, experienced excellent or good functional
recovery, with minimal residual limitations.
However, it is important to acknowledge the
presence of potential complications, such as
hypertrophic scars, plate prominence, and delayed
nonunion, which warrant careful consideration in
treatment planning. These results underscore the
importance of individualized approaches in the
management of clavicle fractures, taking into
account factors such as fracture type and patient
demographics to optimize outcomes and minimize
complications.

International Journal of Pharmaceutical and Clinical Research

1660



International Journal of Pharmaceutical and Clinical Research

Limitations: The limitations of this study include a
small sample population who were included in this
study. The findings of this study cannot be general-
ized for a larger sample population. Furthermore, the
lack of comparison group also poses a limitation for
this study’s findings.

Recommendations: Further research is imperative
to comprehensively evaluate the long-term
outcomes and potential complications linked to
surgical interventions for clavicle fractures.
Surgeons must exercise meticulous consideration,
weighing the advantages and risks of surgical
treatments, while taking into account individual
patient factors and the specific characteristics of the
fracture. To enhance post-operative functional
outcomes and mitigate complications, tailored
rehabilitation protocols are essential. Additionally,
there is a pressing need for the development of
educational and awareness programs aimed at
equipping patients with a comprehensive
understanding of the available treatment options,
enabling them to make informed decisions regarding
their care by appreciating the associated risks and
benefits.
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