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ABSTRACT 
Introduction: Femoral shaft fractures are among the most common long bone fractures in young children, particularly in 
those less than five years of age. Objective: The study explores whether the reduced immobilization offered by the single-
leg spica has any impact on the functional recovery of the affected limb and on any psychological benefits due to increased 
comfort and mobility during treatment. Methodology: This retrospective cohort analysis was study included a total of 85 
patients, selected based on specific inclusion criteria to ensure the comparability of results between the two treatment groups. 

Results: The average age of patients was similar, with 3.2 years in the single-leg spica group and 3.0 years in the double-leg 
spica group. Both casting methods achieved satisfactory alignment and similar healing times, with the single-leg spica group 
showing a slightly shorter healing duration (5.8 vs. 6.3 weeks) but no statistically significant difference (p=0.12). 
Complication rates were lower in the single-leg group (12% vs. 17%), though this difference was not statistically significant. 
Caregiver satisfaction was higher in the single-leg group, with ease of hygiene and child comfort being key contributing 
factors (p<0.01).Conclusions: The single-leg spica cast is an effective alternative to the traditional double-leg spica, 
providing comparable fracture healing with added benefits in caregiver satisfaction and ease of management. Its use can 
enhance treatment experiences in appropriate cases, supporting it as a viable first-line option for femoral shaft fractures in 

young children. 
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INTRODUCTION 

Femoral shaft fractures are among the most common 

long bone fractures in young children, particularly in 

those less than five years of age. These fractures often 

occur due to high energy mechanisms including falls 

from height, road traffic injuries or any other 
accidental trauma and require proper, judicious 

management in children because children’s bones 

differ from adults in their anatomy and physiology 

[1]. Aims of the treatment include stabilization of the 

fracture to allow uncomplicated bone healing while 

avoiding complications such as improper healing, 

bacterial infection, or future pain in the affected limb. 

Though surgical approaches to these injuries continue 

to be practiced or advocated, the immobilization 

methods especially spica casting have been deemed 

traditional in the management of these injuries in 

young children given the ease, efficiency, and 

minimal/reduced surgical complications [2]. For 

years, femoral shaft fractures in young children have 

undergone management with a double-leg spica cast 

that covers the child from chest to both feet in order to 
restrict leg movements and facilitate bone mending 

[3]. As aligned above, this method is particularly 

suitable for management of fracture alignment with 

limited possibility of rotation and displacement. 

Nonetheless, a number of difficulties may be observed 

during the use of double-leg spica casting in a child 

and for the caregiver. Other complications which can 

result from prolonged immobilization in such a large 

cast include restricted movement, problems in 

personal hygiene, more discomfort, and even skin 
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breakdown [4]. Also, fracture alignment in the 

double-leg spica is occasionally more demanding 

controlled in particular due to the cumbersome cast 

design. But in recent years, as practice has shifted 

towards allowing a little more movement, the single-
leg spica cast has received increasing attention in the 

field of pediatric orthopaedics [5]. While the double-

leg spica restricts both legs the single-leg spica only 

restricts the leg of the injured area but the leg of the 

healthy area has more movement space. It could 

enhance patients’ comfort, increase cleanliness and 

decrease the nurses’ caseload. The single-leg spica 

may also promote a more normal distribution of 

muscle forces in order to maintain normal 

coordination and range of motion in order to prevent 

contractures in the opposing affected limb [6]. 

However, the goal for the single-leg spica is to 
provide similar support and limb alignment benefits in 

reference to the traditional therapy while providing 

more convenience establishing feeding and mobility 

[7]. Key choices in the current management of 

femoral shaft fractures revolve around the use of 

single/ double leg spica cast, which necessarily brings 

into question issues of mobility and quality of life 

during the recovery process [8]. Some works raise the 

question of achieving similar results from single-leg 

spica casting as from double-leg casting in the aspect 

of bone healing, however other works concerns the 
possible increased risk of mal- alignment or fracture 

displacement. Therefore, the aim of this work is to 

identify potential differences in outcomes after single-

leg spica compared to conventional double-leg spica 

in children with fractures, in terms of fracture 

positioning, time taken to heal, presence of 

complications, satisfaction of the caregiver and 

comfort levels of the patient [9]. The purpose of this 

research that examines a sample of patients who have 

received treatment via either of the casting methods is 

to determine whether the single-leg spica could indeed 

be a feasible and probably more effective approach to 
traditional treatment [10] . The rationale for this study 

stems from the desire to determine the practical 

approaches used in applying the intervention, with the 

goal of reaching both peak bone healing efficiency as 

well as simple processes easily intelligible to the child 

and the family. The issues of interest in this study are 

radiographic parameters showing fracture positioning, 

the overall healing time or the proportion of cases that 

developed non-union or delayed union, and the 

practicality of handling and caring for the cast from a 

carer’s perspective [11]. 

 

OBJECTIVE 

Furthermore, the study explores whether the reduced 

immobilization offered by the single-leg spica has any 

impact on the functional recovery of the affected limb 

and on any psychological benefits due to increased 

comfort and mobility during treatment. Caregivers’ 

experiences and satisfaction are also critical to this 

research, as parental involvement and satisfaction play 

essential roles in the successful management of 

pediatric injuries. Caregivers often bear the 

responsibility of maintaining cast hygiene, monitoring 

for complications, and providing emotional support, 

making their input invaluable for assessing treatment 
effectiveness. 

 

METHODOLOGY 
This retrospective cohort analysis was study included 

a total of85 patients, selected based on specific 

inclusion criteria to ensure the comparability of results 

between the two treatment groups. 

 

Inclusion Criteria 

 Age under five years at the time of injury. 

 Confirmed diagnosis of a closed, isolated femoral 
shaft fracture. 

 Treatment with either a single-leg or traditional 

double-leg spica cast. 

 No previous history of significant lower 

extremity trauma or congenital limb 

abnormalities. 

 

Exclusion criteria  

 Patients with open fractures, pathological 

fractures, cases requiring surgical intervention 

beyond casting, and fractures associated with 

other major injuries requiring alternative 
treatment protocols. 

 

Data Collection 

Patient data was collected through detailed chart 

reviews and follow-up visits. The study sample of 85 

patients was divided into two groups: 

 Single-Leg Spica Group: 43 patients received a 

single-leg spica cast, where only the affected limb 

was immobilized. 

 Double-Leg Spica Group: 42 patients received a 

traditional double-leg spica cast, which 
immobilized both legs. 

Both groups received standard pre-casting procedures, 

including closed reduction under general anesthesia to 

ensure appropriate alignment of the fractured femoral 

shaft.Parameters recorded for each patient included 

age, gender, initial fracture classification, Type of 

spica cast used, duration of casting, and any 

adjustments or recasting needed.Fracture alignment 

immediately post-reduction, at cast removal, and 

during follow-up (e.g., at six weeks post-casting) were 

also noted. Healing time, incidence of malunion, non-
union, or delayed union were also carried out. At 

follow-up visits, assessments of joint mobility, muscle 

tone, and functional recovery were conducted using 

standardized scoring systems appropriate for children. 

 

Statistical Analysis 

Data were analyzed using SPSS v11. Chi-square tests 

for categorical data, such as complication rates and 

union type. A p-value of less than 0.05 was 

considered statistically significant.  
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RESULTS 
In this study of 85 children with femoral shaft 

fractures, outcomes for the two groups single-leg 

spica and double-leg spica were assessed and 

compared across healing time, alignment, 
complications, and caregiver satisfaction. The average 

age of patients was similar, with 3.2 years in the 

single-leg spica group and 3.0 years in the double-leg 

spica group. Both groups had a comparable male-to-

female ratio of 1.1:1 and displayed a similar 

distribution in initial fracture displacement. This 

balanced baseline suggests that the groups were 

comparable, allowing for a fair assessment of 
outcomes between the single-leg and double-leg spica 

methods. 

 

Table 1: Demographic and Baseline Characteristics 

Characteristic Single-Leg Spica Double-Leg Spica 

Average Age (years) 3.2 3.0 

Gender (Male:Female Ratio) 1.1:1 1.1:1 

Initial Fracture Displacement Similar distribution Similar distribution 

 

The average healing time was slightly shorter in the single-leg spica group at 5.8 weeks (range: 5–7 weeks) 

compared to 6.3 weeks (range: 5–8 weeks) in the double-leg group. Satisfactory alignment was achieved in 88% 

of the single-leg spica cases and 93% of the double-leg spica cases. Mild malunion occurred in 7% of the single-

leg group and 5% of the double-leg group, showing only slight variation in alignment and malunion rates. 

 

Table 2: Healing Time and Radiographic Outcomes 

Outcome Single-Leg Spica Double-Leg Spica 

Average Healing Time (weeks) 5.8 (range: 5–7) 6.3 (range: 5–8) 

Satisfactory Alignment (%) 88% 93% 

Mild Malunion (%) 7% 5% 

 
The study found a slightly lower complication rate in the single-leg spica group, with an overall complication 

rate of 12% compared to 17% in the double-leg spica group. Specific complications included skin irritation, 

reported in 5% of single-leg cases versus 7% in double-leg cases, and cast loosening, which affected 4% of the 

single-leg group and 5% of the double-leg group. Delayed union was low and identical in both groups at 2%, 

suggesting that the single-leg spica may offer a slight advantage in reducing minor complications. 

 

Table 3: Complication Rates 

Complication Type Single-Leg Spica Double-Leg Spica 

Overall Complication Rate 12% 17% 

Skin Irritation 5% 7% 

Cast Loosening 4% 5% 

Delayed Union 2% 2% 

 

The single-leg spica cast demonstrated higher caregiver satisfaction, with an average satisfaction score of 8.5 

out of 10 compared to 7.2 for the double-leg spica. Additionally, 85% of caregivers in the single-leg spica group 

reported hygiene as "manageable," whereas only 55% found it manageable in the double-leg spica group. Child 

comfort was also rated higher in the single-leg spica group, with 75% of caregivers reporting "high" or "very 
high" comfort levels, compared to 52% in the double-leg group. 

 

Table 4: Caregiver Satisfaction 

Aspect Single-Leg Spica Double-Leg Spica 

Average Satisfaction Score (out of 10) 8.5 7.2 

Ease of Hygiene (% reporting 'manageable') 85% 55% 

Child Comfort (% rating 'high' or 'very high') 75% 52% 

 

Both spica cast methods showed positive functional outcomes, with 90% of children in the single-leg spica 

group and 88% in the double-leg spica group achieving a full range of motion by the final follow-up. Minor 

stiffness was slightly lower in the single-leg spica group, reported in 5% of cases compared to 7% in the double-

leg group. 
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Table 5: Functional Outcomes 

Outcome Single-Leg Spica Double-Leg Spica 

Full Range of Motion Achieved (%) 90% 88% 

Minor Stiffness at Final Follow-up (%) 5% 7% 

 

DISCUSSION 
This study compared the use of single-leg and double-

leg spica casts in treating femoral shaft fractures in 

children under five years of age, focusing on healing 
outcomes, complications, caregiver satisfaction, and 

functional recovery. The results indicate that both 

approaches offer excellent stabilization and result in 

comparable healing processes [12]. Although, single-

leg spica cast presented certain advantages such as 

caregiver satisfaction, easy hygiene, and possibly 

fewer complications make single- leg spica cast as 

acceptable as the double-leg spica cast. The results 

showed that both single-leg and double-leg spica casts 

provided an acceptable level of alignment in more 

than 88% of the cases by cast removal. In fixed-time 
analysis, the single-leg spica group had insignificantly 

shorter average healing time than the control which 

was 5.8 weeks vs. 6.3 weeks [13]. This suggest that 

both casting methods provide sufficient stabilisation 

and enables comparable rates of fracture healing, 

consistent with local and overseas findings on casting 

techniques in young patients [14]. Despite similar 

complication rates to those of the standard double-leg 

spica cast, the single-leg spica cast was less likely to 

result in skin irritation and cast loosening. Although 

not reaching statistical significance, this shows that 

there may be advantages to be gained in terms of 
fewer complications and revised operations through a 

less libreal approach to immobilization [15]. It seems 

that the chance to use the non-affected limb in the 

care for her skin also helped prevent skin problems. 

Earlier findings have revealed the same kind of 

epidemiology, stressing that single limb suspension 

reduces the risks of complications related to full-body 

jackets in children. One of the most important 

implications of this study was that the index, ie, the 

single-leg spica, yielded higher caregiver satisfaction 

[16]. Care givers considered hygiene management a 
lesser concern in the new single leg spica cast and felt 

the child was more comfortable using the new cast. 

The traditional double leg spica cast is rigid and after 

operation, the legs are immobilized and the care 

givers and patients may find it challenging to take 

care of these patients especially when it is time to 

bath. Single-leg cast may have following practical 

benefits for the daily use that may help in diminishing 

the caregiver stress and improving general quality of 

caregiving [17]. This factor is especially important in 

paediatric practice, because the caregivers’ level of 

handling the cast, might affect the speed of healing 
and the child’s comfort during the process. The 

overall function of the two groups was not 

significantly different at the six-month follow-up 

encounter; greater than 88% obtaining full range of 

motion and less than 5% complaining of mild stiffness 

[18]. This concurrence in functional recovery further 

supports the utility of both techniques in terms of 

casting in jointly mobile and achieving an optimal 

long-term outcome. These results indicate that 
because the goal of spica casting is to primarily 

restrict the motion around the fracture site while 

permitting the fracture to heal in a biomechanically 

sound manner that single-leg spica casting does not 

significantly impact the kinetic chain of the affected 

extremity [19]. The results suggest that the single-leg 

spica is a reasonable option, when the double-leg 

spica might be less convenient for the caregiver or 

less comfortable for the patient. These findings and 

the ease of avoiding complications and management 

might make a single-leg spica preferable in outpatient 
environments where families care for casts at home. 

However, patient selection remains a critical point 

because more complicated or unstable fractures may 

still require extra support of a double-leg cast. 

 

CONCLUSION 

It is concluded that both single-leg and double-leg 

spica casts are effective in treating femoral shaft 

fractures in children under five, with comparable 

healing and functional outcomes. However, the 

single-leg spica offers added benefits in terms of 

caregiver satisfaction, ease of hygiene, and potentially 
reduced complication rates. This makes it a favorable 

alternative for cases where patient comfort and 

caregiver convenience are priorities. 
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