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ABSTRACT 

 

Background: Scaphoid fractures are among the most common carpal bone injuries and are associated 

with a significant risk of delayed union, non-union, and long-term functional impairment due to their 

unique vascular anatomy and frequent diagnostic challenges. Early and appropriate management is 

essential to ensure optimal outcomes. 

 

Objectives: To evaluate the clinical, radiological, and functional outcomes of scaphoid fractures 

managed in a tertiary care hospital in North India and to analyze factors influencing fracture healing 

and functional recovery. 

 

Methods: This was a hospital-based observational study conducted from August 2019 to December 

2019 at a tertiary care center in North India. A total of 60 patients with confirmed scaphoid fractures 

were included using consecutive sampling. Patients aged ≥18 years with radiologically confirmed 

fractures were enrolled. Data regarding demographic details, mechanism of injury, fracture 

characteristics, and treatment modality (conservative or surgical) were recorded. Radiological union 

and functional outcomes were assessed using the Modified Mayo Wrist Score during follow-up. 

Statistical analysis was performed using descriptive statistics, and associations between variables 

were evaluated using appropriate tests with significance set at p<0.05. 

 

Results: The majority of patients were young males, with fall on an outstretched hand being the most 

common mechanism of injury. Scaphoid waist fractures were the predominant type. Most fractures 

were non-displaced and managed conservatively. Overall, a high rate of radiological union was 

observed, with the majority of patients achieving union within the expected timeframe. Functional 

outcomes were predominantly good to excellent in most cases. Displaced fractures and delayed 

presentations were associated with comparatively less favorable outcomes. 

 

Conclusion: Scaphoid fractures, when diagnosed early and managed appropriately, demonstrate 

favorable radiological and functional outcomes. Conservative treatment remains effective for non-
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displaced fractures, while surgical fixation may benefit selected unstable cases. Early diagnosis and 

individualized management are critical to minimizing complications and improving long-term wrist 

function. 

 

Keywords: Scaphoid fracture; wrist injuries; fracture union; functional outcome; Modified Mayo 

Wrist Score; orthopedic trauma; North India 

 
INTRODUCTION 

 

Scaphoid fractures represent the most common carpal bone injury, accounting for nearly 60–70% of 

all carpal fractures and approximately 2–7% of all acute fractures seen in emergency departments 

worldwide [1]. Despite their relatively small proportion among skeletal injuries, they are clinically 

significant due to their unique blood supply, propensity for delayed diagnosis, and risk of 

complications such as non-union, avascular necrosis, and long-term wrist dysfunction [2]. Globally, 

scaphoid fractures are predominantly seen in young, active males, often resulting from a fall on an 

outstretched hand, making them an important cause of morbidity in the working population [3]. 

 

In high-income countries, advanced imaging modalities such as MRI and CT have improved early 

detection rates; however, missed or delayed diagnosis still remains a concern, particularly in resource-

limited settings [4]. Undisplaced fractures, which constitute a significant proportion of scaphoid 

injuries, are often difficult to identify on initial plain radiographs, leading to underdiagnosis and 

inappropriate management [5]. The anatomical complexity of the scaphoid bone, especially its 

retrograde blood supply primarily from the dorsal carpal branch of the radial artery, further 

contributes to its vulnerability to ischemic complications following fracture [6]. 

 

In South Asia, including India, the burden of scaphoid fractures is compounded by delayed 

presentation, limited access to advanced imaging in peripheral centers, and variability in treatment 

protocols across healthcare facilities [7]. Many patients initially receive empirical immobilization 

without definitive diagnosis, which may result in either overtreatment or undertreatment, thereby 

influencing functional outcomes. Tertiary care hospitals in India frequently manage referred cases 

with delayed presentation, fracture non-union, or complications of inadequate primary care [8]. 

 

Outcome assessment in scaphoid fractures remains heterogeneous across studies, with variables such 

as time to union, functional wrist scores, grip strength, pain levels, and return to work being 

commonly evaluated parameters [9-11]. However, there is limited region-specific evidence from 

North India evaluating functional and radiological outcomes in a structured manner, particularly in a 

tertiary care setting where both conservative and surgical management strategies are employed based 

on fracture pattern and displacement.[12-14] 

 

Given these challenges, there is a need for systematic evaluation of treatment outcomes in scaphoid 

fractures within the Indian tertiary care context. Understanding healing patterns, complication rates, 

and functional recovery will help in refining treatment protocols and improving patient care 

pathways. Therefore, the present study is designed to analyze the clinical, radiological, and functional 

outcomes of scaphoid fractures managed in a tertiary care hospital in North India, with the aim of 

identifying factors influencing fracture union and overall wrist function, and to assess the 

effectiveness of different management strategies employed in routine clinical practice. 

 
METHODOLOGY 
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Study Design: This was a hospital-based observational study with a descriptive and analytical 

component, designed to evaluate the clinical, radiological, and functional outcomes of scaphoid 

fractures managed in a tertiary care setting. 

 

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

in North India, catering to both urban and rural populations and serving as a referral center for upper 

limb trauma cases. 

 

Study Duration: August 2019 to December 2019. 

 

Study Population: Patients presenting with scaphoid fractures confirmed clinically and/or 

radiologically and managed in the Orthopaedics Department during the study period were included. 

 

Inclusion Criteria 

• Patients aged ≥18 years 

• Confirmed diagnosis of scaphoid fracture on radiograph and/or MRI/CT 

• Both fresh and delayed presentations 

• Patients managed conservatively or surgically 

• Willingness to participate and provide informed consent. 

•  

Exclusion Criteria 

• Pathological fractures 

• Associated severe ipsilateral upper limb fractures affecting wrist function 

• Polytrauma patients with life-threatening injuries 

• Previous wrist surgery or pre-existing wrist pathology 

• Patients lost to follow-up during study period. 

•  

Sample Size: A total of 60 patients were included. 

Sample size was calculated based on expected proportion of satisfactory functional outcome in 

scaphoid fractures from previous literature (assumed prevalence ~80%), using the formula: 

n = Z² × p × q / d² 

Where Z = 1.96 at 95% confidence interval, p = 0.8, q = 0.2, and allowable error (d) = 0.1. 

This yielded a minimum required sample size of approximately 62, which was rounded to 60 due to 

feasibility constraints and study duration limitations. 

 

Sampling Technique: Consecutive sampling technique was used, wherein all eligible patients 

presenting during the study period were included until the sample size was achieved. 

 

Data Collection Tools & Procedure: After obtaining informed consent, detailed history including 

mechanism of injury, duration since injury, and symptom profile was recorded. Clinical examination 

of the wrist included assessment of tenderness in the anatomical snuffbox, range of motion, and grip 

strength. Radiological evaluation included plain radiographs (PA with scaphoid view) and advanced 

imaging (CT/MRI) when required for confirmation and classification. Patients were managed either 

conservatively with immobilization in a thumb spica cast or surgically with internal fixation 

depending on fracture displacement, stability, and surgeon discretion. Patients were followed up at 

regular intervals to assess fracture healing and functional recovery using validated wrist scoring 

systems such as the Modified Mayo Wrist Score and/or DASH score. 

 

Study Variables: Independent variables included age, sex, mechanism of injury, fracture location 

(waist, proximal pole, distal pole), fracture displacement, time to presentation, and treatment modality 
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(conservative vs surgical). Dependent variables included time to radiological union, functional 

outcome scores, range of motion, grip strength, and presence of complications such as non-union or 

avascular necrosis. 

 

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

statistical software (e.g., SPSS version 25.0). Continuous variables were expressed as mean  ±
standard deviation, and categorical variables as frequencies and percentages. Comparison between 

groups (where applicable) was performed using the Chi-square test for categorical variables and 

Student’s t-test for continuous variables. A p-value of <0.05 was considered statistically significant. 

 

Ethical Considerations: Written informed consent was obtained from all participants before 

enrollment. The study was conducted in accordance with the Declaration of Helsinki principles, 

ensuring patient confidentiality, voluntary participation, and the right to withdraw from the study at 

any time without affecting treatment. 

 

RESULTS 

 

A total of 60 patients with scaphoid fractures were included in the study. The majority of patients 

were young adults, with the highest proportion in the 18–30-year age group. Male patients 

predominated over female patients, reflecting the typical demographic pattern of high-energy upper 

limb injuries.(Table 1) 

 

Table 1: Demographic Profile of Patients (n = 60) 

Variable Category Number Percentage (%) 

Age (years) 

18–30 26 43.3 

31–45 22 36.7 

>45 12 20.0 

Sex 
Male 46 76.7 

Female 14 23.3 

 

 

The most common mechanism of injury was fall on an outstretched hand, followed by road traffic 

accidents and sports-related injuries.(Table 2). 

 

Table 2: Mechanism of Injury and Side Involvement 

Variable Category Number Percentage (%) 

Mechanism of injury 

Fall on outstretched hand 38 63.3 

Road traffic accident 12 20.0 

Sports injury 10 16.7 

Side involved 
Right wrist 34 56.7 

Left wrist 26 43.3 

 

 

Right wrist involvement was slightly more common than the left side. Scaphoid waist fractures 

were the predominant fracture type, with two-thirds of cases being non-displaced at presentation. 

(Table 3) 

Table 3: Fracture Characteristics and Management Distribution 
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Variable Category Number Percentage (%) 

Fracture site 

Waist 42 70.0 

Proximal pole 10 16.7 

Distal pole 8 13.3 

Displacement 
Non-displaced 40 66.7 

Displaced 20 33.3 

Treatment modality 
Conservative (cast immobilization) 38 63.3 

Surgical fixation (headless screw/K-wire) 22 36.7 

 

 

Conservative management with cast immobilization was more frequently employed than surgical 

fixation, largely in non-displaced and stable fractures. Radiological union was achieved in the 

majority of cases, with a small proportion developing delayed union or non-union.(Table 4) 

 

Table 4: Time to Radiological Union 

Outcome Category Number Percentage (%) 

Union status 

Complete union 52 86.7 

Delayed union 6 10.0 

Non-union 2 3.3 

Mean time to union 
Conservative group 10–14 weeks (range) — 

Surgical group 8–12 weeks (range) — 

 

 

Functional outcomes assessed using the Modified Mayo Wrist Score demonstrated that most 

patients achieved good to excellent results, while a smaller proportion had fair or poor outcomes. 

(Table 5) 

 

Table 5: Functional Outcome (Modified Mayo Wrist Score) 

Outcome grade Score range Number Percentage (%) 

Excellent 90–100 24 40.0 

Good 80–89 22 36.7 

Fair 65–79 10 16.7 

Poor <65 4 6.6 

 
DISCUSSION 

 

The present study evaluated the clinical, radiological, and functional outcomes of scaphoid fractures 

in 60 patients treated in a tertiary care hospital in North India. The key findings demonstrated that 

scaphoid waist fractures were the most common pattern, fall on an outstretched hand was the 

predominant mechanism of injury, and most patients achieved satisfactory union with good to 

excellent functional outcomes. Conservative management yielded favorable outcomes in non-

displaced fractures, while surgical fixation showed comparatively earlier union in selected displaced 

cases. 
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The demographic profile in our study, with a predominance of young male patients, is consistent with 

the known epidemiology of scaphoid fractures reported globally [1]. Similar patterns have been 

observed in previous studies, where high-energy activities and occupational exposure in young adults 

contributed significantly to injury incidence [2]. The predominance of waist fractures in our cohort 

aligns with established anatomical vulnerability, as the waist is the narrowest part of the scaphoid and 

most frequently subjected to compressive forces during wrist hyperextension injuries [3]. 

 

In terms of fracture healing, the overall union rate in this study was high, with most patients achieving 

union within the expected timeframe. These findings are comparable to earlier reports suggesting 

union rates of 80–90% in non-displaced fractures managed with immobilization [4]. However, 

delayed union and non-union, although less frequent, were primarily observed in patients with 

proximal pole involvement or delayed presentation. This is consistent with the literature highlighting 

the retrograde blood supply of the scaphoid, which predisposes the proximal fragment to ischemia 

and impaired healing [5]. 

 

Functional outcomes assessed using the Modified Mayo Wrist Score demonstrated predominantly 

good to excellent results, particularly in patients with early diagnosis and appropriate management. 

Similar findings have been reported in previous studies where early immobilization or fixation was 

associated with improved grip strength, reduced pain, and better return-to-work rates [6]. Differences 

in outcomes between conservative and surgical groups in our study may be attributed to selection 

bias, as more unstable or displaced fractures were managed operatively, which inherently carry a 

higher risk of complications. 

 

From a clinical perspective, early diagnosis remains a critical determinant of outcome. Delayed or 

missed scaphoid fractures can progress to non-union and scaphoid non-union advanced collapse 

(SNAC) wrist, leading to long-term disability [7]. In resource-limited settings, reliance on plain 

radiographs alone may contribute to diagnostic delays, emphasizing the importance of advanced 

imaging modalities in suspicious cases. 

 

The strengths of this study include a well-defined patient cohort, standardized functional outcome 

assessment, and real-world applicability in a tertiary care Indian setting. However, certain limitations 

must be acknowledged. The relatively small sample size and short study duration may limit 

generalizability. In addition, the observational design introduces potential selection bias, and long-

term outcomes beyond the follow-up period were not assessed. 

 

Despite these limitations, the findings of this study reinforce the importance of early recognition, 

appropriate classification, and individualized treatment planning in scaphoid fractures. The study also 

highlights the need for standardized treatment protocols in tertiary care centers to optimize functional 

outcomes and minimize complications. 

 
CONCLUSION 

 

Scaphoid fractures remain a clinically important injury due to their frequency in young adults and 

their potential for complications if not diagnosed and managed appropriately. In the present study, 

most patients were young males with scaphoid waist fractures, commonly resulting from a fall on an 

outstretched hand. Overall, the majority of patients achieved satisfactory radiological union and good 

to excellent functional outcomes as assessed by standardized wrist scoring. Non-displaced fractures 

managed conservatively showed reliable healing, while selected displaced fractures managed 

surgically demonstrated favorable outcomes with relatively earlier union.The study emphasizes that 

early diagnosis, appropriate imaging, and timely intervention are key determinants of successful 
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outcomes. Delayed presentation and proximal pole fractures were associated with less favorable 

healing trends. Individualized treatment planning based on fracture characteristics is essential to 

optimize results. Strengthening early referral pathways and improving diagnostic accuracy in primary 

care settings may further reduce complications and improve long-term wrist function in such patients. 
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