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Abstract:  
Background: Scaphoid fractures are among the most frequently encountered carpal injuries in young adults and 
often result from low-energy falls on an outstretched hand. The debate between conservative management with 
cast immobilization and operative fixation for acute scaphoid fractures remains unresolved, especially in cases of 
undisplaced or minimally displaced fractures. 
Objective: To compare the clinical and functional outcomes of conservative versus operative treatment in patients 
with acute scaphoid fractures. 
Methods: A prospective comparative study was conducted at the Department of Orthopaedics, Tertiary Care 
Centre, India, for two years. A total of 100 patients with acute scaphoid fractures were enrolled and divided into 
two groups: Group A received conservative treatment (cast immobilization), and Group B underwent operative 
fixation using cannulated screws. Functional outcomes were assessed using the Modified Mayo Wrist Score 
(MMWS) and Visual Analog Scale (VAS) at baseline, 6 weeks, 3 months, and 6 months. Union was evaluated 
radiographically. 
Results: Both treatment modalities resulted in fracture union in the majority of patients. However, the operative 
group demonstrated faster union times, earlier return to daily activities, and significantly better functional 
outcomes at 3 and 6 months, with no major complications reported in either group. 
Conclusion: While both conservative and operative approaches are effective for acute scaphoid fractures, surgical 
fixation offers superior early functional recovery and union rates, particularly in active patients requiring early 
return to function. 
Keywords: Scaphoid Fracture, Conservative Treatment, Operative Fixation, Wrist Injuries, Mayo Wrist Score, 
Functional Outcome, Comparative Study. 
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Introduction 

Scaphoid fractures represent the most common 
carpal bone injury, accounting for approximately 
60–70% of all carpal fractures and about 10% of all 
hand fractures. These injuries predominantly affect 
young, active individuals, particularly males aged 
between 15 and 40 years, and typically result from a 
fall on an outstretched hand (FOOSH) [1]. The 
scaphoid plays a vital role in the biomechanical 
integrity of the wrist due to its central position and 
function in carpal stability and load transmission. 
Therefore, timely diagnosis and appropriate 
management of scaphoid fractures are critical for 
preventing long-term functional impairment and 
arthritic sequelae [2]. 

Despite advancements in diagnostic imaging and 
surgical techniques, the optimal treatment strategy 
for acute scaphoid fractures particularly undisplaced 
or minimally displaced ones—remains a matter of 
debate in orthopaedic practice [3]. The traditional 
approach of immobilization using a below-elbow 
cast with or without thumb inclusion has been 
widely accepted due to its non-invasive nature and 
relatively favorable outcomes. However, 
conservative treatment requires prolonged 
immobilization typically 8–12 weeks or more 
leading to delayed return to work or activity, wrist 
stiffness, and reduced patient compliance [4]. 

On the other hand, operative fixation using 
cannulated compression screws or headless screws 
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has gained increasing popularity over the past two 
decades. Surgical fixation allows for direct 
anatomical reduction, rigid internal stabilization, 
early mobilization, and potentially faster union [5]. 
Numerous studies have reported improved early 
functional outcomes and shorter time to union with 
operative treatment, especially in patients with high 
functional demands. However, surgical risks such as 
hardware-related complications, infection, and 
iatrogenic damage to the scaphoid blood supply 
must be carefully considered [6]. 

Another critical factor influencing treatment choice 
is the vascular anatomy of the scaphoid. The 
proximal pole, supplied primarily by retrograde 
intraosseous branches of the radial artery, is 
vulnerable to avascular necrosis, especially in 
displaced or proximal third fractures [7]. Delay in 
diagnosis or inadequate management in such cases 
can result in nonunion or chronic wrist dysfunction. 
Hence, while conservative treatment is still widely 
practiced for stable fractures, there is growing 
advocacy for early surgical fixation even in 
undisplaced fractures in selected cases [8]. 

Functional outcome measures such as the Modified 
Mayo Wrist Score (MMWS), Disabilities of the 
Arm, Shoulder and Hand (DASH) score, and Visual 
Analog Scale (VAS) for pain provide objective 
insights into treatment efficacy. These measures are 
essential for comparing long-term results of 
different management strategies and understanding 
their impact on patients’ daily living and 
occupational function [9,10]. 

Despite the abundance of literature, there is still no 
universal consensus on whether conservative or 
operative treatment provides better long-term 
outcomes for acute scaphoid fractures. Most existing 
studies either focus on displaced fractures or are 
retrospective in design. There is a pressing need for 
prospective, comparative data from real-world 
settings, particularly in developing countries where 
delayed presentation and limited access to surgical 
care may influence treatment decisions. 

This study was thus designed to prospectively 
compare the clinical, radiological, and functional 
outcomes of conservative and operative 
management of acute scaphoid fractures over a six-
month period in a tertiary care center in Central 
India. By evaluating union time, pain scores, and 
wrist functionality in both groups, this study aims to 
provide context-specific evidence to inform 
individualized treatment decisions and optimize 
patient outcomes. 

Aim and Objectives 

Aim: To compare the clinical, functional, and 
radiological outcomes of conservative versus 
operative treatment in adult patients with acute 
scaphoid fractures. 

Objectives: 

1. To evaluate the time to radiological union in 
patients treated conservatively and operatively. 

2. To compare functional outcomes using the 
Modified Mayo Wrist Score (MMWS) and 
Visual Analog Scale (VAS) at 6 weeks, 3 
months, and 6 months post-treatment. 

3. To assess the complication rates (e.g., 
nonunion, infection, hardware issues) 
associated with each treatment modality. 

4. To determine the duration required for return to 
daily activities and work in both treatment 
groups. 

5. To identify demographic and fracture-related 
factors (e.g., fracture location, displacement) 
that influence treatment outcomes. 

Materials and Methods 

Study Design: This was a prospective, comparative 
observational study conducted to evaluate and 
compare the clinical and functional outcomes of 
conservative versus operative management in 
patients with acute scaphoid fractures. 

Study Location: Department of Orthopaedics, 
Tertiary Care Centre, India,  for two years. 

Sample Size: A total of 100 adult patients diagnosed 
with acute scaphoid fractures were included in the 
study. They were assigned to two equal groups (n = 
50 each) based on the treatment modality adopted: 

• Group A: Conservative treatment with below-
elbow thumb spica cast. 

• Group B: Operative fixation using 
percutaneous or open insertion of a headless 
compression screw. 

Inclusion Criteria: 

• Adults aged 18 to 60 years. 
• Radiologically confirmed acute scaphoid 

fracture (within 2 weeks of injury). 
• Closed fractures classified as Herbert type A or 

B1/B2. 
• Patients fit for anesthesia and surgery (for 

operative group). 
• Informed consent obtained. 

Exclusion Criteria: 

• Open scaphoid fractures. 
• Displaced fractures with >1 mm translation or 

comminution (Herbert types C and D). 
• Associated carpal or distal radius fractures. 
• Delayed presentation (>2 weeks post-injury). 
• Patients with pre-existing wrist pathology, 

systemic illness affecting bone healing, or 
unwilling for follow-up. 

Intervention Protocols: 

• Conservative Group (Group A): 
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Patients were immobilized in a below-elbow thumb 
spica cast with the wrist in slight dorsiflexion and 
radial deviation. Serial radiographs were obtained 
every 3–4 weeks. Cast removal was performed upon 
clinical and radiographic signs of union. Passive and 
active physiotherapy was initiated thereafter. 

• Operative Group (Group B): 

Under regional or general anesthesia, patients 
underwent open or percutaneous internal fixation 
using a headless compression screw (Herbert or 
Acutrak). Postoperatively, a removable splint was 
applied for 2–3 weeks. Wrist mobilization and 
strengthening exercises were started thereafter under 
supervision. 

Follow-up Schedule: 

All patients were followed up at: 

• 6 weeks 
• 3 months 
• 6 months 

At each visit, clinical assessment (pain, tenderness, 
range of motion) and radiographs were performed to 
monitor healing. Functional evaluation was done 
using: 

• Modified Mayo Wrist Score (MMWS): 
assessing pain, grip strength, range of motion, 
and return to work. 

• Visual Analog Scale (VAS): to quantify pain 
intensity on a scale of 0–10. 

Outcome Measures: 

• Time to radiological union. 
• Change in MMWS and VAS scores over 

follow-up. 
• Complication rates in both groups. 
• Time to return to routine activity and 

occupation. 

Statistical Analysis: Data were analyzed and 
continuous variables were expressed as mean ± 
standard deviation. Repeated measures ANOVA 
was used to compare scores over time. Categorical 
data were analyzed using chi-square tests. A p-value 
of <0.05 was considered statistically significant. 

Results 

A total of 100 patients with acute scaphoid fractures 
were enrolled and divided equally into two groups: 
Group A (conservative treatment) and Group B 
(operative fixation). The mean age was 29.3 years, 
with a male predominance (78%). Fracture union 
was achieved in most cases in both groups, though 
Group B showed significantly faster healing, better 
pain relief, and earlier return to activity. Functional 
scores were consistently higher in the operative 
group across all time points. No major 
complications were reported in either group, 
although delayed union and wrist stiffness were 
more frequent in the conservative cohort.

 
Table 1: Demographic Profile of Study Participants (n = 100) 

Parameter Group A (n=50) Group B (n=50) p-value 
Mean Age (years) 28.9 ± 7.4 29.7 ± 6.9 0.53 
Male:Female Ratio 40:10 38:12 0.62 
Dominant Hand Involved 31 (62%) 33 (66%) 0.68 

 
Table 2: Fracture Location and Classification 

Parameter Group A Group B p-value 
Distal third 8 (16%) 6 (12%) 0.56 
Waist (middle third) 38 (76%) 39 (78%) 0.81 
Proximal third 4 (8%) 5 (10%) 0.72 
Herbert Type A1/A2 19 / 31 22 / 28 0.46 

 
Table 3: Mean Time to Radiological Union (in weeks) 

Group Mean Time to Union ± SD p-value 
Conservative 12.4 ± 2.6 weeks — 
Operative 8.6 ± 1.9 weeks <0.001 

 
Table 4: Pain Scores (VAS) Over Follow-up 

Timepoint Group A (VAS ± SD) Group B (VAS ± SD) p-value 
6 weeks 4.8 ± 1.2 2.3 ± 0.9 <0.001 
3 months 3.1 ± 1.0 1.2 ± 0.7 <0.001 
6 months 1.2 ± 0.6 0.5 ± 0.4 <0.001 
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Table 5: Modified Mayo Wrist Score (MMWS) Across Time 
Timepoint Group A (MMWS ± SD) Group B (MMWS ± SD) p-value 
6 weeks 42.5 ± 8.4 58.7 ± 9.1 <0.001 
3 months 63.4 ± 7.6 78.1 ± 8.3 <0.001 
6 months 81.2 ± 6.7 91.6 ± 5.2 <0.001 

 
Table 6: Time to Return to Daily Activities 

Group Mean Time ± SD p-value 
Conservative 14.8 ± 2.2 weeks — 
Operative 9.3 ± 1.6 weeks <0.001 

 
Table 7: Range of Motion (Flexion-Extension Arc) at 6 Months 

Group Mean Arc (°) ± SD p-value 
Conservative 106.4 ± 12.3 — 
Operative 118.7 ± 9.6 <0.001 

 
Table 8: Complications Observed 

Complication Group A (n=50) Group B (n=50) 
Delayed Union 5 (10%) 1 (2%) 
Wrist Stiffness 6 (12%) 2 (4%) 
Infection 0 2 (4%) 
Nonunion 2 (4%) 0 

 
Table 9: DASH Score at Final Follow-up (6 Months) 

Group Mean DASH ± SD p-value 
Conservative 17.8 ± 5.3 — 
Operative 9.2 ± 3.7 <0.001 

 
Table 10: Grip Strength Recovery (% of Contralateral Hand at 6 Months) 

Group Mean Recovery (%) ± SD p-value 
Conservative 81.4 ± 7.6 — 
Operative 92.1 ± 5.4 <0.001 

 
Table 11: Patient Satisfaction (Self-reported) at 6 Months 

Rating Group A (n=50) Group B (n=50) 
Very Satisfied 30 (60%) 41 (82%) 
Satisfied 14 (28%) 7 (14%) 
Neutral/Dissatisfied 6 (12%) 2 (4%) 

 
Table 12: Follow-up Compliance 

Follow-up Interval Group A Group B 
6 Weeks 50 50 
3 Months 48 50 
6 Months 47 49 

 
Table 1 presents the baseline demographic profile, 
showing no significant difference in age, sex 
distribution, or dominance of the injured hand 
between the two groups, confirming comparability. 
Table 2 details the anatomical location and 
classification of scaphoid fractures. The majority 
involved the middle third of the scaphoid in both 
groups, with a similar distribution of Herbert types 
A1 and A2, indicating balanced fracture patterns. 
Table 3 shows that the mean time to radiological 
union was significantly shorter in the operative 
group (8.6 weeks) compared to the conservative 
group (12.4 weeks), favoring surgical intervention. 

Table 4 illustrates that pain scores measured via 
VAS were consistently lower in the operative group 
at all follow-up points, indicating faster and better 
pain relief. Table 5 reports on the Modified Mayo 
Wrist Scores, which were significantly higher in the 
operative group at 6 weeks, 3 months, and 6 months, 
reflecting superior functional outcomes. Table 6 
reveals that patients undergoing operative treatment 
returned to daily activities approximately 5.5 weeks 
earlier than those treated conservatively. Table 7 
compares range of motion, demonstrating a 
significantly greater flexion-extension arc in the 
operative group, suggesting better joint mobility 
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restoration. Table 8 lists observed complications, 
showing higher rates of delayed union and stiffness 
in the conservative group, while the operative group 
had minimal issues, including two superficial 
infections. Table 9 shows that DASH scores at 6 
months were significantly better (lower) in the 
operative group, indicating reduced disability. Table 
10 highlights that grip strength recovery, expressed 
as a percentage of the contralateral hand, was 
significantly better in the operative group. Table 11 
presents patient satisfaction scores, where a higher 
proportion of surgical patients reported being “very 
satisfied” with their treatment outcomes compared 
to those treated conservatively. Table 12 confirms 
excellent compliance with follow-up in both groups, 
ensuring data completeness and reliability of 
outcome comparisons. 

Discussion 

Scaphoid fractures, particularly those affecting the 
middle third of the bone, are common in young 
adults and pose a clinical challenge due to their 
unique vascular anatomy, propensity for delayed 
union, and long-term impact on wrist function [11]. 
The primary goal of treatment is to ensure timely 
union and preserve full wrist motion and strength. 
This study was designed to compare the clinical, 
radiological, and functional outcomes of 
conservative management with cast immobilization 
versus operative fixation using headless 
compression screws in acute scaphoid fractures [12]. 

Radiological Union and Time to Healing 

One of the most significant findings of this study 
was the markedly shorter time to radiological union 
in the operative group compared to the conservative 
group (8.6 vs. 12.4 weeks). This difference is 
statistically significant and clinically relevant [13]. 
Early stabilization with internal fixation likely 
promotes better vascular perfusion at the fracture 
site and facilitates primary bone healing. These 
findings are consistent with earlier literature, 
including a prospective study by Vinnars et al., 
which also reported faster healing in surgically 
treated patients [14]. 

Pain and Functional Outcome 

Pain, measured using the Visual Analog Scale 
(VAS), was significantly lower in the operative 
group at all follow-up points, reflecting superior 
early symptom control. This supports the rationale 
that early mobilization and anatomical reduction 
reduce mechanical irritation and stiffness. The 
Modified Mayo Wrist Scores (MMWS) also 
consistently favored surgical treatment, with higher 
scores recorded at 6 weeks, 3 months, and 6 months 
post-treatment [15,16]. This functional advantage 
may be attributed to early mobilization and better 
anatomical alignment achieved through internal 
fixation. 

Return to Activity and Range of Motion 

Operatively treated patients resumed daily activities 
significantly earlier than those in the conservative 
group (9.3 vs. 14.8 weeks). This early return is 
crucial for individuals engaged in manual labor, 
sports, or occupations demanding full wrist 
function. The arc of wrist flexion-extension was also 
better in the operative group, reinforcing the 
importance of early joint mobilization in preserving 
function [17]. 

Complications and Healing Integrity 

While both treatment modalities showed high union 
rates, the conservative group exhibited a higher 
incidence of delayed union (10%) and nonunion 
(4%). Additionally, wrist stiffness was more 
common among conservatively managed patients, 
likely due to prolonged immobilization. Although 
two superficial infections were observed in the 
operative group, no deep infections, hardware 
failures, or neurovascular complications were noted. 
This suggests that surgical fixation, when performed 
with proper technique, is relatively safe [18]. 

Patient-Reported Satisfaction 

Subjective outcomes further affirmed the superiority 
of surgical treatment. A significantly higher 
proportion of patients in the operative group 
reported being "very satisfied" with their outcomes. 
These responses reflect both faster functional 
recovery and lower pain levels, confirming that 
early return to normal life plays a key role in 
perceived success of treatment [19]. 

Comparative Literature and Global Relevance 

The findings of this study align with those reported 
in Western literature and strengthen the case for 
operative management in young, active patients with 
acute, undisplaced, or minimally displaced scaphoid 
fractures. While conservative treatment remains a 
viable and non-invasive option, particularly for low-
demand patients or those unfit for surgery, its 
drawbacks include prolonged immobilization, 
potential joint stiffness, and delayed union [20]. 

In resource-limited settings, cost and surgical 
availability may influence treatment decisions. 
However, the demonstrated functional benefits of 
operative fixation may justify its upfront investment, 
especially in patients with occupational or lifestyle 
needs demanding early wrist function. 

Strengths and Limitations 

This study's strengths include its prospective design, 
well-matched groups, and the use of validated 
scoring systems for functional assessment. 
Limitations include a relatively short follow-up of 
six months, which may not capture late 
complications such as post-traumatic arthritis. 
Additionally, longer-term assessments of grip 
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strength and radiographic union would further 
enrich the understanding of comparative outcomes. 

Conclusion 

This prospective comparative study demonstrates 
that operative fixation of acute scaphoid fractures 
offers clear advantages over conservative treatment 
in terms of faster radiological union, improved pain 
control, better functional outcomes, earlier return to 
activity, and higher patient satisfaction. While both 
modalities can achieve union, surgical management 
provides a distinct early functional edge, especially 
for young and active patients. 

Given the low rate of complications and superior 
clinical recovery associated with operative 
intervention, internal fixation should be considered 
the preferred approach for eligible patients with 
acute, nondisplaced or minimally displaced 
scaphoid fractures. Nevertheless, treatment 
decisions should be individualized, taking into 
account patient preferences, comorbidities, 
occupational needs, and healthcare access. 
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