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ABSTRACT 

 

Background: Proximal humerus fractures are among the most common fractures encountered in 

orthopedic practice and are associated with significant functional impairment, particularly in older 

adults. Although both conservative and surgical treatment options are widely used, the optimal 

management strategy remains controversial, especially for displaced fractures. 

 

Objectives: To compare the functional outcomes of proximal humerus fractures managed 

conservatively versus surgically and to evaluate associated complications among patients treated at a 

tertiary care hospital in South India. 

 

Methods: A prospective comparative observational study was conducted in the Department of 

Orthopaedics of a tertiary care hospital in South India from January 2014 to April 2014. A total of 56 

adult patients with radiologically confirmed proximal humerus fractures were enrolled. Twenty-eight 

patients underwent conservative management, while twenty-eight patients received surgical treatment 

based on fracture characteristics and clinical indications. Demographic characteristics, injury 

mechanisms, fracture patterns, functional outcomes, and complications were recorded. Functional 

assessment was performed using the Constant-Murley Shoulder Score. Statistical analysis was 

conducted using SPSS version 20.0, and a p-value <0.05 was considered statistically significant. 

 

Results: The baseline demographic characteristics of the two groups were comparable. Low-energy 

falls were more common among conservatively managed patients, whereas road traffic accidents and 

more complex fracture patterns were more frequently observed in the surgical group. The mean 

Constant-Murley Shoulder Score was significantly higher in the surgical group (78.6  ±10.4) 

compared with the conservative group (71.4  ±11.2) (p=0.02). Surgically treated patients also 

demonstrated significantly greater forward flexion, shoulder abduction, and external rotation. A 

higher proportion of patients in the surgical group achieved excellent or good functional outcomes. 

Overall complication rates were comparable between groups, although shoulder stiffness and 
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malunion were more common following conservative treatment, while superficial infection and 

implant-related complications occurred only in the surgical group. 

 

Conclusion: Surgical management of proximal humerus fractures was associated with superior 

functional outcomes and improved shoulder mobility compared with conservative treatment. Both 

treatment modalities demonstrated acceptable safety profiles. Careful patient selection remains 

essential, and surgical intervention may be particularly beneficial for displaced and complex fracture 

patterns. 

 

Keywords: Proximal humerus fracture; Conservative management; Surgical treatment; Constant-

Murley score; Functional outcome; Shoulder fracture; Orthopedic trauma 

 
INTRODUCTION 

 

Proximal humerus fractures are among the most common fractures of the upper extremity and account 

for approximately 4–6% of all fractures encountered in orthopedic practice worldwide [1]. The 

incidence of these fractures has increased over recent decades, largely due to population aging and 

the rising prevalence of osteoporosis. While elderly individuals commonly sustain proximal humerus 

fractures following low-energy falls, younger patients are more likely to experience these injuries as 

a result of high-energy trauma such as road traffic accidents, sports injuries, and falls from height [2]. 

These fractures exhibit considerable heterogeneity in terms of fracture pattern, displacement, bone 

quality, and associated soft tissue injury, making treatment decisions complex and often controversial 

[3]. 

 

The proximal humerus plays a critical role in shoulder biomechanics and upper limb function. 

Restoration of anatomy and preservation of shoulder mobility are important goals of treatment 

because functional impairment may significantly affect activities of daily living and quality of life 

[4]. Several classification systems have been proposed to guide management, among which the Neer 

classification remains the most widely used. This system categorizes fractures according to the 

number of displaced segments and provides a framework for determining treatment strategies [5]. 

Traditionally, the majority of minimally displaced proximal humerus fractures have been managed 

conservatively using sling immobilization followed by structured physiotherapy. Conservative 

treatment avoids surgical risks and has demonstrated satisfactory outcomes in many patients, 

particularly those with stable fracture configurations [6]. However, displaced and complex fractures 

have increasingly been treated surgically with the aim of achieving anatomical reduction, stable 

fixation, and early mobilization. Surgical options include open reduction and internal fixation with 

locking plates, percutaneous fixation techniques, intramedullary nailing, and shoulder arthroplasty in 

selected cases [7]. 

 

Despite advances in surgical techniques and implant technology, the superiority of operative 

treatment over conservative management remains uncertain. Several studies have reported 

comparable functional outcomes between the two approaches, particularly in older adults with low-

demand lifestyles, while others have demonstrated improved anatomical restoration and shoulder 

function following surgery in selected patients [8]. Furthermore, operative treatment is associated 

with potential complications such as infection, implant failure, avascular necrosis, neurovascular 

injury, and the need for reoperation, which may offset its potential benefits [9]. 

 

In India, proximal humerus fractures constitute a substantial proportion of orthopedic trauma 

admissions, particularly in tertiary care centers that manage both urban and rural populations. The 

demographic profile, injury mechanisms, healthcare access, and rehabilitation compliance in Indian 
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patients may differ from those reported in Western literature. Consequently, findings from 

international studies may not be directly applicable to the local population [10]. Additionally, there 

remains limited evidence from South Indian tertiary care hospitals directly comparing functional 

outcomes following conservative and surgical management using standardized outcome measures. 

Given the ongoing controversy regarding optimal treatment and the scarcity of region-specific data, 

further evaluation of treatment outcomes is warranted. A better understanding of the comparative 

effectiveness of conservative and surgical management may assist clinicians in making evidence-

based treatment decisions and counseling patients regarding expected outcomes. 

 

The aim of the present study was to compare the functional outcomes of proximal humerus fractures 

managed conservatively versus surgically in patients treated at a tertiary care hospital in South India. 

The specific objectives were to evaluate shoulder function using standardized outcome measures, 

compare complication rates between treatment groups, and identify factors associated with favorable 

functional recovery. 

 
METHODOLOGY 

 

Study Design: This study was designed as a hospital-based prospective comparative observational 

study conducted to evaluate and compare the functional outcomes of proximal humerus fractures 

managed conservatively versus surgically. 

 

Study Setting: The study was conducted in the Department of Orthopaedics of a tertiary care teaching 

hospital in South India that serves as a referral center for trauma and orthopedic cases from both urban 

and rural regions. 

 

Study Duration: The study was conducted from January 2014 to April 2014. Patient recruitment, 

treatment allocation according to standard clinical indications, follow-up assessments, and data 

collection were completed during the study period. 

 

Study Population: The study population comprised adult patients presenting to the orthopedic 

department with radiologically confirmed proximal humerus fractures during the study period. 

Eligible patients were managed either conservatively or surgically based on fracture characteristics, 

patient factors, and treating surgeon judgment according to institutional protocols. 

 

Inclusion Criteria 

1. Patients aged 18 years and above. 

2. Radiologically confirmed proximal humerus fractures. 

3. Patients managed either conservatively or surgically. 

4. Fresh fractures presenting within two weeks of injury. 

5. Patients willing to participate and provide written informed consent. 

6. Patients available for scheduled follow-up assessments. 

7.  

Exclusion Criteria 

1. Pathological fractures. 

2. Open proximal humerus fractures. 

3. Associated neurovascular injuries affecting the involved limb. 

4. Polytrauma patients with injuries interfering with functional assessment. 

5. Previous fracture, deformity, or surgery involving the affected shoulder. 

6. Patients with severe cognitive impairment preventing reliable outcome assessment. 

7. Patients unwilling to provide informed consent or lost to follow-up. 
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8.  

Sample Size: The sample size was calculated for comparison of functional outcomes between two 

treatment groups. Assuming a moderate effect size (d = 0.75), two-sided confidence level of 95%, 

statistical power of 80%, and equal allocation between groups, the minimum required sample size 

was estimated to be approximately 52 participants. To compensate for potential dropouts and 

incomplete follow-up, a total sample size of 56 patients was included in the study. 

Formula used: 

 

𝑛 =
2(𝑍𝛼 2Τ + 𝑍𝛽)

2𝜎2

𝑑2
 

 

where: 

• (𝑍𝛼 2Τ ) = 1.96 at 95% confidence level 

• (𝑍𝛽) = 0.84 at 80% power 

• (d) = expected difference between groups 

• (\sigma) = standard deviation 

Accordingly, 56 patients were enrolled, with 28 patients in the conservative treatment group and 28 

patients in the surgical treatment group. 

 

Sampling Technique: A consecutive sampling technique was employed. All eligible patients 

presenting during the study period and fulfilling the inclusion criteria were screened and enrolled 

until the required sample size of 56 participants was achieved. 

 

Data Collection Tools and Procedure: After obtaining informed consent, demographic details, 

mechanism of injury, side involved, fracture classification, treatment modality, and relevant clinical 

findings were recorded using a predesigned case record form. Baseline radiographs including 

anteroposterior and axillary/lateral views were evaluated to confirm diagnosis and classify fractures 

according to the Neer classification system. Patients in the conservative group were treated with sling 

immobilization followed by a structured rehabilitation protocol. Patients in the surgical group 

underwent operative fixation using techniques deemed appropriate by the treating orthopedic 

surgeon, followed by postoperative rehabilitation. Functional assessment was performed during 

follow-up using the Constant-Murley Shoulder Score, a validated instrument evaluating pain, 

activities of daily living, range of motion, and strength. Complications occurring during treatment 

and follow-up were documented systematically. 

 

Study Variables: Independent variables included age, sex, mechanism of injury, affected side, 

fracture classification, treatment modality (conservative or surgical), and associated comorbidities. 

Dependent variables included functional outcome measured by Constant-Murley Shoulder Score, 

shoulder range of motion, pain status, return to daily activities, and occurrence of treatment-related 

complications. The relationship between treatment modality and functional outcome constituted the 

primary focus of analysis. 

 

Statistical Analysis: Data were entered into Microsoft Excel and analyzed using Statistical Package 

for the Social Sciences (SPSS) version 20.0. Continuous variables were summarized as mean  ±
standard deviation, while categorical variables were expressed as frequencies and percentages. 

Student's t-test was used for comparison of continuous variables between treatment groups when 

normally distributed. The Chi-square test or Fisher's exact test was applied for categorical variables 

as appropriate. Multivariable analysis was not performed owing to the modest sample size. A p-value 

of less than 0.05 was considered statistically significant. 
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Ethical Considerations: Written informed consent was obtained from all participants before 

enrollment. Confidentiality and anonymity of participant information were maintained throughout 

the study. Participation was voluntary, and patients were free to withdraw from the study at any stage 

without affecting their treatment. The study was conducted in accordance with the ethical principles 

outlined in the Declaration of Helsinki and applicable institutional guidelines governing biomedical 

research involving human participants. 
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RESULTS 

 

A total of 56 patients with proximal humerus fractures were included in the study, with 28 patients 

managed conservatively and 28 managed surgically. Baseline demographic characteristics, affected 

side, and major comorbidities were comparable between the two groups, with no statistically 

significant differences observed (Table 1). 

 

Table 1. Baseline demographic and clinical characteristics of study participants (N = 56) 

Variable Conservative (n = 28) Surgical (n = 28) p-value 

Age (years), Mean ± SD 58.2 ± 12.4 54.6 ± 11.8 0.28 

Male, n (%) 12 (42.9) 15 (53.6) 
0.42 

Female, n (%) 16 (57.1) 13 (46.4) 

Right side involved, n (%) 17 (60.7) 18 (64.3) 
0.78 

Left side involved, n (%) 11 (39.3) 10 (35.7) 

Diabetes mellitus, n (%) 6 (21.4) 5 (17.9) 0.74 

Hypertension, n (%) 8 (28.6) 7 (25.0) 0.76 

 

 

The mechanism of injury differed significantly between groups. Low-energy falls were more 

common among conservatively managed patients, whereas road traffic accidents were more 

frequent in the surgical group. Fracture complexity also varied significantly, with one- and two-part 

fractures predominating in the conservative group, while three- and four-part fractures were more 

frequently treated surgically (Table 2). 

 

Table 2. Mechanism of injury and fracture classification among study participants 

Variable Conservative (n = 28) Surgical (n = 28) p-value 

Mechanism of Injury    

Fall from standing height, n (%) 18 (64.3) 10 (35.7) 

0.03* Road traffic accident, n (%) 7 (25.0) 13 (46.4) 

Fall from height, n (%) 3 (10.7) 5 (17.9) 

Neer Fracture Classification    

One-part fracture, n (%) 10 (35.7) 2 (7.1) 

<0.01* 
Two-part fracture, n (%) 12 (42.9) 10 (35.7) 

Three-part fracture, n (%) 5 (17.9) 11 (39.3) 

Four-part fracture, n (%) 1 (3.6) 5 (17.9) 

 

*Statistically significant 

 

Functional outcome assessment demonstrated significantly better shoulder function in the surgical 

group. The mean Constant-Murley Score was higher among surgically treated patients compared 

with those managed conservatively. Additionally, a greater proportion of surgically treated patients 

achieved excellent or good functional outcomes, whereas fair and poor outcomes were observed 

more frequently in the conservative group (Table 3). 
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Table 3. Functional outcome assessed by Constant-Murley Shoulder Score at final follow-up 

Outcome Category 
Conservative (n = 

28) 

Surgical (n = 

28) 
p-value 

Mean Constant-Murley Score (0–100), Mean ± 

SD 
71.4 ± 11.2 78.6 ± 10.4 0.02* 

Excellent (>85), n (%) 5 (17.9) 9 (32.1)  

Good (71–85), n (%) 11 (39.3) 13 (46.4) 0.04* 

Fair (56–70), n (%) 8 (28.6) 5 (17.9)  

Poor (<56), n (%) 4 (14.3) 1 (3.6)  

 

*Statistically significant 

 

Assessment of individual functional parameters revealed superior forward flexion, shoulder 

abduction, and external rotation in the surgical group. Although a higher proportion of surgically 

treated patients reported pain-free performance of daily activities, the difference did not reach 

statistical significance (Table 4). 

 

 

Table 4. Shoulder functional parameters at final follow-up 

Parameter Conservative (n = 28) Surgical (n = 28) p-value 

Forward flexion (degrees), Mean ± SD 128 ± 22 141 ± 20 0.03* 

Shoulder abduction (degrees), Mean ± SD 121 ± 24 136 ± 21 0.02* 

External rotation (degrees), Mean ± SD 42 ± 11 49 ± 10 0.02* 

Pain-free daily activities, n (%) 20 (71.4) 25 (89.3) 0.09 

 

*Statistically significant 

 

Complications were observed in both treatment groups. Shoulder stiffness and malunion occurred 

more frequently following conservative treatment, whereas superficial infection and implant-related 

complications were limited to surgically managed patients. The overall complication rate did not 

differ significantly between the two groups (Table 5). 

 

Table 5. Treatment-related complications 

Complication Conservative (n = 28) Surgical (n = 28) p-value 

Shoulder stiffness, n (%) 5 (17.9) 3 (10.7) 0.44 

Malunion, n (%) 4 (14.3) 1 (3.6) 0.16 

Delayed union, n (%) 2 (7.1) 1 (3.6) 0.55 

Superficial infection, n (%) 0 2 (7.1) 0.15 

Implant-related complications, n (%) 0 2 (7.1) 0.15 
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Any complication, n (%) 11 (39.3) 9 (32.1) 0.57 
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DISCUSSION 

 

The present prospective comparative study evaluated the functional outcomes of proximal humerus 

fractures managed conservatively versus surgically in a tertiary care hospital setting. The principal 

findings demonstrated that patients treated surgically achieved significantly better functional 

outcomes, reflected by higher Constant-Murley scores and superior shoulder range of motion 

compared with those managed conservatively. Although complications occurred in both groups, the 

overall complication rates were comparable, suggesting that appropriately selected surgical 

intervention may provide functional advantages without substantially increasing treatment-related 

morbidity. 

 

Proximal humerus fractures represent a common orthopedic injury, particularly among older adults, 

and continue to pose challenges regarding optimal management strategies [1,2]. In the present study, 

the majority of patients in the conservative group sustained low-energy injuries, whereas high-energy 

trauma and more complex fracture patterns were more frequently observed in the surgical group. This 

distribution is consistent with the treatment principles described by Neer, wherein minimally 

displaced fractures are generally treated non-operatively, while displaced and multi-part fractures 

often require surgical stabilization to restore anatomy and function [5]. 

Functional outcome assessment using the Constant-Murley Shoulder Score revealed significantly 

better results among surgically managed patients. These findings are comparable with reports by 

Südkamp et al. [10], who demonstrated favorable functional recovery following operative fixation 

using locking plate technology in appropriately selected proximal humerus fractures. Improved 

outcomes following surgery may be attributed to more accurate fracture reduction, restoration of 

humeral alignment, and the possibility of earlier mobilization, all of which contribute to preservation 

of shoulder biomechanics and prevention of stiffness. 

 

The current findings also align with observations from systematic reviews indicating that selected 

patients with displaced fractures may benefit from operative intervention, particularly when 

anatomical reconstruction can be achieved successfully [9]. Surgical fixation facilitates maintenance 

of fracture reduction and may enhance rehabilitation potential, especially in active individuals with 

higher functional demands. The superior range of motion observed in the surgical group in the present 

study supports this concept and suggests that stable fixation may enable more effective postoperative 

rehabilitation. 

 

However, the literature regarding the superiority of surgical treatment remains mixed. Handoll and 

colleagues [8] reported that evidence supporting routine operative treatment was limited and that 

outcomes often depended on patient selection, fracture morphology, and surgeon expertise. Similarly, 

several studies have shown satisfactory results following conservative treatment in minimally 

displaced fractures, particularly among elderly patients with lower functional requirements [6]. These 

observations emphasize that treatment decisions should be individualized rather than based solely on 

fracture classification. 

 

An important finding of the present study was that complication rates did not differ significantly 

between treatment groups. Conservative management was associated more frequently with malunion 

and shoulder stiffness, whereas surgical treatment resulted in a small number of superficial infections 

and implant-related complications. Similar patterns have been described in previous investigations 

[9,10]. Malunion and prolonged immobilization can adversely affect shoulder mechanics following 

non-operative treatment, while surgery introduces risks related to implants and wound healing. The 

relatively balanced complication profile observed in this study highlights the importance of careful 

patient selection and standardized rehabilitation regardless of treatment modality. 
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The demographic characteristics observed in this study were consistent with epidemiological patterns 

reported in previous literature [1,2]. Female predominance and the high proportion of low-energy 

falls reflect the contribution of age-related bone fragility and osteoporosis to proximal humerus 

fractures. Meanwhile, road traffic accidents constituted an important mechanism among surgically 

treated patients, reflecting the continued burden of high-energy trauma in developing countries such 

as India. 

 

From a clinical perspective, the findings suggest that surgical management may offer meaningful 

functional benefits for patients with displaced and complex proximal humerus fractures. Improved 

shoulder mobility and higher functional scores may translate into enhanced independence, earlier 

return to daily activities, and better overall quality of life. Nevertheless, conservative treatment 

remains an effective option for selected patients, particularly those with minimally displaced 

fractures, advanced age, substantial comorbidities, or lower functional demands. 

The strengths of this study include its prospective design, direct comparison of two commonly 

employed treatment strategies, use of a validated functional outcome measure, and inclusion of 

patients representative of routine orthopedic practice in a tertiary care center. These factors enhance 

the clinical applicability of the findings. 

 

Several limitations should be acknowledged. The study was conducted at a single center with a 

relatively modest sample size, which may limit generalizability. Treatment allocation was not 

randomized and was determined according to clinical indications, introducing the possibility of 

selection bias. Additionally, fracture complexity differed between groups, reflecting real-world 

practice but potentially influencing outcomes. Longer-term follow-up would also be valuable to 

assess late complications such as avascular necrosis, post-traumatic arthritis, and implant failure. 

Overall, the present study supports the role of surgical intervention in achieving superior functional 

outcomes in appropriately selected proximal humerus fractures while reaffirming the continued 

importance of conservative management in suitable cases. Future multicenter studies with larger 

sample sizes and longer follow-up periods are warranted to further clarify treatment indications and 

optimize patient-specific management strategies. 

 
CONCLUSION 

 

This prospective comparative study evaluated the functional outcomes of proximal humerus fractures 

managed conservatively and surgically in a tertiary care hospital setting. The findings demonstrated 

that surgically treated patients achieved superior functional outcomes, as evidenced by higher 

Constant-Murley Shoulder Scores and better shoulder range of motion compared with patients 

managed conservatively. Despite the inclusion of more complex fracture patterns in the surgical 

group, functional recovery remained favorable.Complication rates were comparable between 

treatment modalities, although the nature of complications differed. Conservative treatment was 

associated more frequently with shoulder stiffness and malunion, whereas surgical management 

carried risks related to infection and implant-related issues. These complications were generally 

manageable and did not negate the overall functional benefits observed following surgery. 

The results suggest that surgical intervention may be particularly advantageous for displaced and 

complex proximal humerus fractures when performed in appropriately selected patients. 

Conservative management continues to be a valuable treatment option for minimally displaced 

fractures and patients with lower functional demands. Individualized treatment planning based on 

fracture characteristics, patient factors, and rehabilitation potential remains essential for optimizing 

clinical outcomes. 
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