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ABSTRACT

Background: Background: Distal clavicle fractures, constituting 10-30% of all clavicle fractures, present a significant challenge in
orthopedic surgery due to their high propensity for displacement and subsequent complications such as nonunion and malunion.
The Revised NEER classification system guides the management approach, distinguishing between stable and unstable fracture
types, with varying recommendations for surgical and non-operative treatments.

Objective: This study aims to elucidate the patterns of distal clavicle fractures based on the NEER classification and to evaluate the
outcomes of different management strategies in a tertiary care setting.

Methods: Conducted at the Department of Orthopedics, Lady Reading Hospital, Peshawar, this cross-sectional study spanned four
months, from September to December 2023, following ethical approval. It employed a non-probability convenience sampling
technique, including patients aged 20 to 60 years with radiographically confirmed lateral third clavicle fractures. Exclusion criteria
encompassed patients without fractures or with healed fractures. Data on demographics, injury mechanism, comorbidities, and
treatment were collected. The statistical analysis was performed using IBM SPSS version 25, focusing on frequencies, percentages,
means, and standard deviations, with a p-value of < 0.05 considered significant.

Results: Out of 70 participants, the mean age was 34.39 years (SD = 9.42), with 75.7% males. The majority of injuries were due to
road traffic accidents (60%), followed by falls (17.1%), sports injuries (14.3%), and physical assaults (8.6%). Regarding comorbidities,
10% were smokers, 2.9% had hypertension, 1.4% diabetes, and 84.3% had no comorbidities. NEER classification revealed Type 2A
fractures as the most common (28.6%), followed by Types 1 and 2B (18.6% each). Surgical management was predominant, with
plating (58.6%) and conservative treatment (28.6%) being the most utilized methods.

Conclusion: The study highlights the prevalence of surgical intervention, particularly plating, in managing distal clavicle fractures,
predominantly caused by road traffic accidents. These findings suggest a need for specific surgical protocols tailored to the fracture
type to optimize patient outcomes and minimize complications.

Keywords: Distal Clavicle Fracture, NEER Classification, Orthopedic Surgery, Plating, Conservative Management, Road Traffic
Accidents, Surgical Outcomes.

INTRODUCTION

Distal clavicle fractures represent a significant proportion of clavicular injuries, comprising 10-30% of all cases, with a notable
fraction, approximately 50%, presenting as displaced and necessitating surgical intervention to mitigate the risks of symptomatic
malunion or nonunion, which occurs in 10-44% of instances (1-4). The management of these fractures is guided by the Revised
NEER classification system, which categorizes the fractures based on their relationship to the coracoclavicular (CC) ligament,
delineating the approach towards their treatment. Historically, the treatment protocol for clavicular fractures, irrespective of the
extent of displacement, predominantly favored non-operative measures. However, contemporary practices advocate a more
stratified approach, identifying Types 1 and 3 fractures as stable, thereby suitable for conservative management, whereas Types 2
and 5 fractures are deemed unstable, frequently requiring surgical intervention such as open reduction and internal fixation (1,5,6).
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The instability induced by injury to the CC ligament, particularly affecting the vertical stability of the medial fragment, significantly
elevates the risk of complications (7-9).

The landscape of surgical techniques for the fixation of distal clavicle fractures is diverse, encompassing methods ranging from the
employment of Kirschner wire (K-wire) and hook plates for direct osteosynthesis, to the use of various suture materials, tendon
grafts for indirect stabilization of the coracoclavicular ligament, traditional pinning methods like intramedullary pin or the CC screw,
and even arthroscopic approaches. Despite the array of techniques available, each comes with its set of complications, including pin
migration, nonunion, osteomyelitis, osteoarthritic changes, and ankylosis. This has rendered plate fixation, particularly challenging
for the small distal segment, often deemed impractical (10-12). Consequently, despite the plethora of fixation techniques described
in the literature, none has been universally acknowledged as the "gold standard" (13). This ambiguity underscores the management
of distal clavicle fractures as a persistently challenging dilemma for shoulder surgeons, igniting ongoing debate within the scholarly
community (14-16).

The objective of this study, conducted within the context of a tertiary care hospital in Peshawar, LRH, seeks to elucidate the diverse
patterns of distal clavicle fractures alongside their respective management strategies. This endeavor aims not only to contribute to
the existing body of knowledge but also to potentially guide future therapeutic approaches in addressing this complex orthopedic
challenge.

MATERIAL AND METHODS

This cross-sectional study was conducted at the Department of Orthopedics, Lady Reading Hospital, Peshawar, following the receipt
of ethical approval from the Institutional Review Board. The research spanned a period of four months, commencing on September
1, 2023, and concluding on December 31, 2023. The sampling method employed was non-probability convenience sampling,
through which participants were selected based on their availability and willingness to partake in the study. Prior to their inclusion,
all study participants were informed about the nature and objectives of the research, and informed consent was obtained, assuring
them of confidentiality and informing them of the absence of any associated risks.

The collected baseline data encompassed a range of demographic and clinical variables including age, sex, Body Mass Index (BMI),
laterality of the affected limb, duration since surgery, and the presence of any co-morbidities. Each participant underwent a
comprehensive medical history review and physical examination to gather relevant data for the study. For the analysis of the
collected data, IBM SPSS version 25 was utilized. This statistical software facilitated the computation of frequencies and percentages
for qualitative variables such as gender, BMI, limb laterality, and treatment outcomes, while means and standard deviations were
calculated for quantitative variables, including age and the number of co-morbidities. A p-value of 0.05 or less was predetermined
as the threshold for statistical significance. The findings of the study were systematically presented in the form of tables and graphs
to facilitate a clear and concise interpretation of the results.

The inclusion criteria for the study were specifically defined to ensure a focused and relevant participant pool. Individuals aged
between 20 and 60 years of both genders, presenting with X-rays indicative of a fracture of the lateral third of the clavicle, were
eligible for participation. Conversely, the study excluded individuals without a fracture or with a healed fracture, to maintain the
specificity of the research towards active cases of distal clavicle fractures.

The study adhered to the ethical principles outlined in the Declaration of Helsinki, ensuring the protection of the rights, safety, and
well-being of all participants. This commitment to ethical standards was reflected in the thorough process of obtaining informed
consent and the meticulous consideration given to the confidentiality and risk minimization for participants. The methodological
design of the study, including data collection, participant selection, and data analysis using IBM SPSS version 25, was crafted to
ensure the reliability and validity of the findings.

RESULTS

In the cross-sectional study conducted, a total of 70 patients were analyzed to understand the patterns and management of distal
clavicle fractures. The participants predominantly comprised males, representing 75.7% (53 individuals) of the study population,
while females accounted for 24.3% (17 individuals). The mean age of those included in the study was 34.39 years, displaying a
variance in age with a standard deviation of 9.42 years. When examining the mechanisms leading to the fractures, road traffic
accidents (RTA) emerged as the most common cause, implicated in 60.0% (42 cases) of the incidents. This was followed by falls,
contributing to 17.1% (12 cases) of the injuries, sports-related injuries at 14.3% (10 cases), and physical assaults accounting for 8.6%
(6 cases). The comorbidity profile within the patient cohort revealed smoking as the most prevalent condition, observed in 10.0% (7
cases), with hypertension present in 2.9% (2 cases), diabetes in 1.4% (1 case), and other comorbidities also in 1.4% (1 case). Notably,

a significant majority, 84.3% (59 cases), reported no comorbidities. Regarding the management approaches adopted, operative
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Figure 1 Demographic and Study Characteristics
Table 1: NEER's Classification and Management Approaches
Classification/Management Frequency Percent
Type 1 13 18.60%
Type 2A 20 28.60%
Type 2B 13 18.60%
Type 3 9 12.90%
Type 4 4 5.70%
Type 5 11 15.70%
K-wires 7 10.00%
Plating 41 58.60%
Tension Bend Wiring 2 2.90%
Conservative 20 28.60%

In the comprehensive analysis presented in Table 1, the distribution of NEER's classification for distal clavicle fractures among the
study participants is meticulously detailed alongside the management approaches employed. The classification reveals a varied
distribution, where Type 2A fractures predominate, accounting for 28.6% of cases, signifying their relative frequency within the
cohort. This is closely followed by Type 1 and Type 2B fractures, each constituting 18.6% of the total, highlighting a significant
incidence of these classifications as well. Type 5 fractures were also notable, representing 15.7% of cases, whereas Type 3 and Type
4 fractures were less common, observed in 12.9% and 5.7% of the population, respectively.

The management strategies adopted for these fractures are equally telling, with plating emerging as the most frequently utilized
technique, employed in a substantial 58.6% of cases. This preference underscores the technique's prominence in the surgical
treatment of distal clavicle fractures. Conservative management was opted for in 28.6% of cases, reflecting a significant proportion
of patients for whom non-operative treatment was deemed appropriate. The use of K-wires, although less prevalent at 10.0%, still
played a vital role in the management of specific fracture types. Tension bend wiring was the least utilized method, applied in only
2.9% of cases, indicating its selective application in this cohort.
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DISCUSSION

In the conducted study, a significant majority of patients underwent surgical management rather than non-operative treatments,
reflecting a trend towards operative intervention for distal clavicle fractures, particularly for NEER type 2 fractures which
predominantly necessitated surgical intervention, with plating being the most commonly employed surgical technique. This
preference for surgical management, especially plating, aligns with the study's findings that road traffic accidents (RTA) were the
most frequent cause of these injuries. This observation is slightly divergent from other studies where the causes of fractures were
more evenly distributed between RTA and falls (1), suggesting a potential variance in the etiological factors influencing the incidence
of distal clavicle fractures in different populations.

Notably, the distribution of NEER's classification in our cohort, with Type 2A fractures being the most prevalent at 28.6%, followed
by Types 1 and 2B at 18.6%, presents a contrast to other research findings. In particular, the proportion of Type 2A fractures in our
study was higher than in another study which reported a relative percentage of 22% for Type 2A and 10% for Type 2B fractures (17),
indicating potential variations in the incidence or reporting of fracture types across different studies or geographical areas.

The conservative management approach, applied to 28.6% of cases in our study, is noteworthy. Although conservative treatment
for certain types of fractures is associated with higher complication rates such as nonunion and acromioclavicular (AC) joint arthritis,
as indicated by a complication rate of 34.65% in one study (6,19), our findings underscore the complexity and need for careful
selection of treatment modalities based on individual patient conditions and fracture types.

The efficacy of plating, as evidenced by its application in 58.6% of patients in our study, is supported by literature indicating excellent
functional outcomes and minimal complications. One study reported a 100% functional outcome with no complications (20), while
another observed a 96.8% functional score without complications (6,19), reinforcing the validity of plating as a preferred surgical
technique for managing NEER type 2 fractures.

Conversely, K-Wire fixation, utilized in 10% of our cases, showed satisfactory results in alignment with previous findings; however,
the risk of complications such as nonunion, K-Wire breakage, and K-Wire migration remains a concern (20-22). The use of tension
band wiring in a small fraction of patients (2.9%) also mirrored the complication profile associated with K-Wiring, suggesting a need
for cautious application of these techniques (6).

The study concludes that road traffic accidents are a leading cause of distal clavicle fractures, with a significant portion falling under
NEER’s type 2 classification, necessitating surgical intervention for optimal outcomes. This aligns with the broader consensus in
orthopedic research advocating for operative management to enhance functional recovery and minimize long-term complications.
However, the study's limitations, including its focus on a specific hospital population and the relatively short research timeframe,
restrict the generalizability of the findings and the ability to assess late complications associated with different surgical approaches.
Additionally, potential selection bias and confounding factors might have influenced the outcomes.

Recommendations for future research include expanding the study duration to capture late postoperative complications and
broadening the demographic scope to enhance the generalizability of the findings. Further investigations comparing the efficacy of
different surgical techniques and their long-term outcomes are essential for refining treatment protocols for distal clavicle fractures.

CONCLUSION

The study's findings underscore the predominance of surgical management, particularly plating, in treating distal clavicle fractures,
chiefly attributed to road traffic accidents. The emphasis on operative intervention, especially for NEER type 2 fractures, suggests a
critical pathway for enhancing patient outcomes, reducing complications, and facilitating quicker functional recovery. These insights
bear significant implications for healthcare practices, highlighting the need for tailored surgical approaches to address the
specificities of distal clavicle fractures. By informing surgical decision-making and treatment protocols, the study contributes to the
broader goal of optimizing patient care and outcomes in orthopedic surgery, emphasizing the importance of context-specific
strategies in the management of clavicle fractures.
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