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Background: Both-bone forearm fractures are among the most common 

fractures in the paediatric age group and may affect forearm rotation, alignment, 

and upper limb function if not treated appropriately. Conservative treatment 

with closed reduction and casting has traditionally been used for stable fractures, 

while Titanium Elastic Nailing System (TENS) is increasingly preferred for 

unstable, displaced, or complete fractures due to better stabilization and early 

mobilization. The aim is to compare the functional and radiological outcomes 

of conservative treatment and TENS nailing in paediatric patients with both-

bone forearm fractures. 

Materials and Methods: This prospective cohort study was conducted in the 

Department of Orthopaedics, Regional Institute of Medical Sciences, Imphal, 

Manipur, from April 2023 to March 2025. A total of 80 paediatric patients with 

radiologically confirmed both-bone forearm fractures were included. Forty 

patients were treated with closed reduction and casting, and 40 patients 

underwent TENS nailing. Patients were assessed clinically and radiologically at 

regular follow-up intervals. Functional outcome was evaluated using Price 

criteria, while radiological outcome was assessed by union status, angular 

deformity, and limb length discrepancy. Data were analysed using appropriate 

statistical tests, with p-value less than 0.05 considered statistically significant. 

Results: The baseline demographic characteristics were comparable between 

the two groups. The 6–10 years age group was most commonly affected in both 

groups, and male predominance was observed. Closed fractures were common 

in both groups, while complete fractures were more frequent in the TENS group. 

The mean time of union was significantly shorter in the TENS group compared 

to the casting group (6.5 ± 1.0 weeks versus 8.5 ± 1.2 weeks, p=0.03). No pain 

was reported by 75.0% of patients in the TENS group compared to 50.0% in the 

casting group. Excellent functional outcome was achieved in 75.0% of TENS 

patients and 50.0% of casting patients. Loss of reduction and angular or 

rotational deformity were more common in the casting group. Complete union 

was observed in 95.0% of TENS patients and 87.5% of casting patients. 

Conclusion: Both treatment methods were effective, but TENS nailing 

provided faster union, better early functional outcome, improved pain relief, and 

fewer deformity-related complications. Casting remains suitable for stable 

fractures, whereas TENS is preferable for unstable, complete, or displaced 

fractures. 
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INTRODUCTION 
 

Both-bone forearm fractures, involving the radius 

and ulna, are among the commonest fractures seen in 

the paediatric age group. These injuries usually occur 

following a fall on an outstretched hand, direct 

trauma, road traffic accident, or sports-related 

activity. Forearm fractures constitute a major 

proportion of childhood fractures and are seen more 

commonly in boys, especially during the active 

school-going age group. Because the forearm plays 

an important role in pronation and supination, 

accurate restoration of length, alignment, and rotation 

is essential for achieving good functional recovery.[1] 

Paediatric forearm fractures may involve the distal, 

middle, or proximal third of the radius and ulna and 

may present as greenstick, complete, displaced, or 

unstable fractures. The outcome of treatment depends 

on the age of the child, site of fracture, degree of 

angulation, rotational deformity, displacement, and 

remodelling potential. Younger children have greater 

remodelling capacity and can tolerate some degree of 

angulation, whereas older children have less 

remodelling potential and are more prone to 

functional limitation if malalignment persists. 

Therefore, treatment should aim to restore acceptable 

anatomical alignment while preserving forearm 

rotation and preventing deformity.[2] Conservative 

treatment by closed reduction and above-elbow cast 

immobilization has traditionally been the standard 

treatment for most paediatric both-bone forearm 

fractures. It is simple, safe, cost-effective, and avoids 

surgical risks. Stable fractures, minimally displaced 

fractures, and fractures in younger children usually 

show satisfactory union and functional recovery with 

casting. However, conservative treatment may be 

associated with redisplacement, loss of reduction, 

malunion, stiffness, and limitation of pronation-

supination, particularly in unstable, complete, or 

proximal-third fractures.[3] Surgical treatment is 

indicated when acceptable reduction cannot be 

achieved or maintained by closed methods, and in 

cases of unstable fractures, open fractures, severe 

displacement, unacceptable angulation, rotational 

deformity, or failure of conservative management. 

Operative options include plate fixation, K-wire 

fixation, and intramedullary fixation. Although 

plating provides rigid anatomical reduction, it 

requires extensive soft tissue dissection and may be 

associated with larger scars, infection, periosteal 

stripping, and difficult implant removal. These 

limitations have increased the preference for 

minimally invasive fixation techniques in children.[4] 

Titanium Elastic Nailing System (TENS) has 

emerged as an effective method for managing 

unstable paediatric both-bone forearm fractures. It 

provides elastic three-point fixation, maintains 

fracture alignment, preserves fracture haematoma 

and periosteal blood supply, and allows early 

mobilization. TENS is particularly useful in 

displaced and unstable fractures, especially in older 

children where remodelling potential is reduced. 

Compared with plating, it is less invasive, 

cosmetically better, and allows easier implant 

removal after fracture union.[5] Despite the increasing 

use of TENS, conservative treatment continues to 

remain effective for selected stable paediatric 

forearm fractures. Both methods have their own 

advantages and limitations. Casting avoids surgical 

complications but carries the risk of loss of reduction, 

whereas TENS offers better stability and early 

functional recovery but may be associated with 

implant irritation, infection, and the need for a second 

procedure for implant removal. Therefore, 

comparison between conservative treatment and 

TENS nailing is important to determine their relative 

effectiveness in terms of fracture union, pain relief, 

functional outcome, radiological alignment, 

complications, and overall recovery in paediatric 

both-bone forearm fractures.[6] 

 

MATERIALS AND METHODS 
 

This prospective cohort study was conducted to 

compare the functional and radiological outcomes of 

conservative treatment with casting and Titanium 

Elastic Nailing System (TENS) nailing in paediatric 

patients with both-bone forearm fractures. The study 

was carried out in the Department of Orthopaedics, 

Regional Institute of Medical Sciences (RIMS), 

Imphal, Manipur. Patients were recruited from both 

the orthopaedic outpatient department and the 

emergency department. The study was conducted 

over a period of two years, from April 2023 to March 

2025. 

The study included paediatric patients presenting 

with radiologically confirmed both-bone forearm 

fractures during the study period. Patients were 

included after applying the eligibility criteria and 

obtaining informed written consent from their legal 

guardians. The inclusion criteria consisted of 

paediatric patients aged more than 3 years and less 

than 14 years with radiologically confirmed both-

bone forearm fractures who were willing to undergo 

treatment and participate in the study. Patients aged 

less than 3 years or more than 14 years, patients with 

bilateral forearm fractures, polytrauma cases, 

neurovascular injuries, additional fractures of the 

ipsilateral upper limb, previous displaced forearm 

fractures, or systemic and metabolic conditions 

affecting fracture healing were excluded from the 

study. Participants fulfilling the criteria were selected 

consecutively until the required sample size of 80 was 

achieved. Convenience sampling was used for 

recruitment. 

Methodology: Relevant demographic and clinical 

details were recorded for all patients, including age, 

sex, side of injury, mode of injury, limb deformity, 

associated injuries, nature of injury, and time interval 

between injury and treatment. Fracture-related details 

such as type of fracture, duration of hospital stay, and 

any relevant medical history affecting fracture 
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management or healing were also documented. Data 

were collected using a structured proforma for 

demographic and clinical details and a semi-

structured proforma for clinical history, mechanism 

of injury, and associated factors. Radiographs of the 

forearm in anteroposterior and lateral views were 

obtained to confirm the diagnosis and assess fracture 

characteristics. Functional and radiological outcomes 

were assessed using Daruwalla grading criteria, while 

pain and forearm rotation were evaluated using the 

Price criteria during follow-up. 

Treatment Procedure: All patients underwent 

initial clinical and radiological assessment. Vascular 

and neurological status of the affected limb was 

assessed before treatment. Patients were allocated to 

either the conservative treatment group or the TENS 

nailing group based on clinical judgment and fracture 

characteristics. In the conservative group, fractures 

were reduced within three days of injury, and a 

synthetic circular above-elbow cast was applied with 

the forearm in a neutral position of pronation and 

supination. Final fracture alignment was confirmed 

using standard anteroposterior and lateral 

radiographs after cast application. If reduction failure 

was noted within 10 days, defined as unacceptable 

angulation or shortening on follow-up radiographs, 

cast wedging was performed in the outpatient clinic, 

followed by repeat radiological assessment. The cast 

was generally maintained for six weeks, and patients 

were reviewed regularly for fracture healing, range of 

motion, and maintenance of alignment. 

In the TENS group, patients underwent preoperative 

evaluation and counselling. Radiographs in two 

planes were obtained, and antibiotics were 

administered on the day of surgery. Under 

appropriate anaesthesia, patients were positioned 

supine on a radiolucent arm table. Titanium elastic 

nails of suitable diameter were selected according to 

the medullary canal size. For the radius, the entry 

point was made either just proximal to the radial 

styloid or through Lister’s tubercle. For the ulna, the 

entry point was made either at the posterior aspect of 

the olecranon or at the distal metaphysis. Nails were 

inserted manually with oscillating movements and 

advanced across the fracture site after reduction. 

Closed reduction was achieved in most cases, while a 

small incision was used where required to aid 

reduction. The protruding ends of the nails were 

trimmed appropriately. Postoperatively, most 

patients did not require external immobilization, 

although a plaster of Paris slab was applied for two 

weeks in selected cases with soft tissue injury. Distal 

neurovascular status was checked after surgery, and 

early range-of-motion exercises were encouraged as 

clinically appropriate. 

Follow-Up and Outcome Assessment: Patients in 

both groups were followed up at 10 days, six weeks, 

three months, six months, and one year. Clinical 

evaluation included assessment of pain, tenderness, 

limb deformity, and functional recovery. Range of 

motion of the forearm was measured using a 

goniometer and compared with the unaffected limb. 

Functional outcome was graded according to 

Daruwalla criteria and the Price criteria, which 

assessed symptoms and loss of forearm rotation. 

Radiological assessment was performed using 

anteroposterior and lateral radiographs. Fracture 

union was determined by the presence of bridging 

callus and partial obliteration of the fracture line. 

Angular deformity was measured on conventional 

radiographs, and limb length discrepancy was 

assessed by measuring the distance between the 

lateral epicondyle of the humerus and the radial 

styloid process. 

Ethical Clearance: Ethical clearance was obtained 

from the Research Ethics Board, RIMS Imphal, 

before commencement of the study. Informed written 

consent was obtained from the legal guardians of all 

participants prior to inclusion. Privacy and 

confidentiality of patient information were 

maintained throughout the study.  

Statistical Analysis: Data were entered in Microsoft 

Excel and analysed using Statistical Package for 

Social Sciences software, version 25.0. Categorical 

variables were presented as numbers and percentages, 

while quantitative variables were expressed as mean 

± standard deviation. Normality of data was assessed 

using the Shapiro-Wilk test. Quantitative variables 

were compared using the independent t-test, while 

qualitative variables were analysed using the Chi-

square test. Fisher’s exact test was applied when the 

expected value in any cell was less than 5. 

 

RESULTS 

In the present study, a total of 80 paediatric patients 

with both-bone forearm fractures were included, with 

40 patients managed by casting and 40 patients 

managed by TENS nailing. The baseline 

demographic characteristics were comparable 

between the two groups. In the casting group, most 

patients belonged to the 6–10 years age group, 

accounting for 18 cases (45.0%), followed by 11–15 

years with 13 cases (32.5%) and 0–5 years with 9 

cases (22.5%). In the TENS group also, the 6–10 

years age group formed the largest proportion with 18 

cases (45.0%), followed by 11–15 years with 16 cases 

(40.0%) and 0–5 years with 6 cases (15.0%). The 

difference in age distribution was not statistically 

significant (p=0.61). Male predominance was 

observed in both groups, with 27 males (67.5%) in 

the casting group and 29 males (72.5%) in the TENS 

group. Females accounted for 13 cases (32.5%) and 

11 cases (27.5%) respectively. The difference in sex 

distribution was not statistically significant (p=0.81). 

Right-sided injury was more common in the casting 

group, seen in 26 patients (65.0%), whereas in the 

TENS group, right-sided injury was seen in 21 

patients (52.5%). Left-sided injury was noted in 14 

patients (35.0%) in the casting group and 19 patients 

(47.5%) in the TENS group. This difference was also 

not statistically significant (p=0.36). 

Regarding injury characteristics, closed fractures 

were more common than open fractures in both 
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groups. In the casting group, 33 patients (82.5%) had 

closed fractures and 7 patients (17.5%) had open 

fractures, while in the TENS group, 30 patients 

(75.0%) had closed fractures and 10 patients (25.0%) 

had open fractures. The difference in nature of injury 

between the groups was not statistically significant 

(p=0.58). The middle third of the forearm was the 

most common fracture level in both groups, involving 

22 patients (55.0%) in the casting group and 29 

patients (72.5%) in the TENS group. Distal-third 

fractures were equally distributed, with 7 patients 

(17.5%) in each group, while proximal-third fractures 

were seen in 11 patients (27.5%) in the casting group 

and 4 patients (10.0%) in the TENS group. The 

difference in fracture level was not statistically 

significant (p=0.12). Greenstick fractures were more 

frequent in the casting group, with 25 cases (62.5%), 

compared to 10 cases (25.0%) in the TENS group. 

Complete fractures were more frequent in the TENS 

group, with 30 cases (75.0%), compared to 15 cases 

(37.5%) in the casting group. The differences in 

fracture type were statistically significant, with 

p=0.01 for greenstick fractures and p=0.02 for 

complete fractures. 

The most common mode of injury was fall from 

height, seen in 20 patients (50.0%) in the casting 

group and 15 patients (37.5%) in the TENS group, 

with no statistically significant difference (p=0.39). 

Road traffic accidents accounted for 12 cases (30.0%) 

in the casting group and 13 cases (32.5%) in the 

TENS group (p=0.84). Sports injuries were reported 

in 6 patients (15.0%) in the casting group and 9 

patients (22.5%) in the TENS group (p=0.43), while 

other causes were reported in 2 patients (5.0%) and 3 

patients (7.5%) respectively (p=0.65). Angular 

deformity was more commonly observed in the 

casting group, affecting 10 patients (25.0%), 

compared to 3 patients (7.5%) in the TENS group, 

and this difference was statistically significant 

(p=0.01). Rotational deformity was also higher in the 

casting group, seen in 8 patients (20.0%), compared 

to 2 patients (5.0%) in the TENS group (p=0.03). No 

significant deformity was observed in 22 patients 

(55.0%) in the casting group and 35 patients (87.5%) 

in the TENS group, showing a statistically significant 

difference (p=0.03). Associated injuries were 

relatively uncommon in both groups. Head injury was 

noted in 2 patients (5.0%) in the casting group and 1 

patient (2.5%) in the TENS group (p=0.56). Soft 

tissue injury was present in 5 patients (12.5%) and 4 

patients (10.0%) respectively (p=0.74), while other 

fractures were seen in 3 patients (7.5%) and 2 patients 

(5.0%) respectively (p=0.65). Most patients had no 

associated injuries, with 30 cases (75.0%) in the 

casting group and 33 cases (82.5%) in the TENS 

group (p=0.70). 

Both treatment groups had an equal number of 

participants, with 40 patients (50.0%) treated by 

casting and 40 patients (50.0%) treated by TENS 

nailing. The time elapsed between injury and 

treatment showed no statistically significant 

difference between the groups. Treatment within 6 

hours was received by 20 patients (50.0%) in the 

casting group and 15 patients (37.5%) in the TENS 

group (p=0.39). Treatment between 6–12 hours was 

received by 12 patients (30.0%) in the casting group 

and 18 patients (45.0%) in the TENS group (p=0.27), 

while treatment after more than 12 hours was 

received by 8 patients (20.0%) and 7 patients (17.5%) 

respectively (p=0.79). Duration of hospital stay 

differed significantly between the two groups. A 

hospital stay of 1–3 days was more common in the 

casting group, seen in 35 patients (87.5%), compared 

to 10 patients (25.0%) in the TENS group (p=0.01). 

A stay of 4–7 days was more frequent in the TENS 

group, seen in 25 patients (62.5%), compared to 5 

patients (12.5%) in the casting group (p=0.02). 

Hospital stay of more than 7 days was observed only 

in the TENS group, involving 5 patients (12.5%), 

while none of the casting patients required such 

prolonged stay (p=0.02). The mean time of union was 

shorter in the TENS group, with 6.5 ± 1.0 weeks, 

compared to 8.5 ± 1.2 weeks in the casting group, and 

this difference was statistically significant (p=0.03). 

The mean time for implant removal in the TENS 

group was 9.0 ± 1.5 months. 

Pain and functional outcomes showed better results in 

the TENS group. No pain was reported by 30 patients 

(75.0%) in the TENS group compared to 20 patients 

(50.0%) in the casting group (p=0.05). Mild pain with 

activity was reported by 15 patients (37.5%) in the 

casting group and 8 patients (20.0%) in the TENS 

group (p=0.04). Moderate pain was present in 5 

patients (12.5%) in the casting group and 2 patients 

(5.0%) in the TENS group (p=0.05). No patient in 

either group had severe pain. According to the Price 

criteria, excellent outcomes were achieved in 30 

patients (75.0%) in the TENS group compared to 20 

patients (50.0%) in the casting group, and this 

difference was statistically significant (p=0.04). 

Good outcomes were seen in 15 patients (37.5%) in 

the casting group and 7 patients (17.5%) in the TENS 

group (p=0.03), while fair outcomes were seen in 5 

patients (12.5%) and 3 patients (7.5%) respectively 

(p=0.05). No poor outcome was reported in either 

group. Complications were more common in the 

casting group for loss of reduction and deformity. 

Loss of reduction occurred in 8 patients (20.0%) in 

the casting group compared to 2 patients (5.0%) in the 

TENS group (p=0.04). Superficial infection was seen 

in 2 patients (5.0%) in the casting group and 3 

patients (7.5%) in the TENS group (p=0.06). Nail 

irritation was observed only in the TENS group, 

affecting 5 patients (12.5%). Angular or rotational 

deformity occurred in 5 patients (12.5%) in the 

casting group and 1 patient (2.5%) in the TENS group 

(p=0.03). No complications were reported in 25 

patients (62.5%) in the casting group and 29 patients 

(72.5%) in the TENS group (p=0.07). 

Radiological outcomes showed a higher rate of 

complete union in the TENS group, although the 

difference was not statistically significant. Complete 

union was observed in 35 patients (87.5%) in the 

casting group and 38 patients (95.0%) in the TENS 
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group (p=0.42), while partial union was seen in 5 

patients (12.5%) and 2 patients (5.0%) respectively. 

Acceptable angular deformity of less than 10° was 

observed in 30 patients (75.0%) in the casting group 

and 37 patients (92.5%) in the TENS group (p=0.06). 

Unacceptable angular deformity of more than 10° 

was seen in 10 patients (25.0%) in the casting group 

and 3 patients (7.5%) in the TENS group. Limb 

length discrepancy of less than 1 cm was noted in 38 

patients (95.0%) in the casting group and all 40 

patients (100.0%) in the TENS group (p=0.47). Limb 

length discrepancy of more than 1 cm was observed 

in 2 patients (5.0%) in the casting group and none in 

the TENS group. 

Follow-up assessment showed progressive 

improvement in both groups, with comparatively 

better early outcomes in the TENS group. At 10 days, 

excellent results were seen in 10 patients (25.0%) in 

the casting group and 15 patients (37.5%) in the 

TENS group, while good results were seen in 15 

patients (37.5%) and 20 patients (50.0%) 

respectively. Fair results were observed in 10 patients 

(25.0%) in the casting group and 5 patients (12.5%) 

in the TENS group, while poor results were seen only 

in the casting group in 5 patients (12.5%). The 

difference at 10 days was statistically significant 

(p=0.03). At 6 weeks, excellent outcomes were noted 

in 20 patients (50.0%) in the casting group and 25 

patients (62.5%) in the TENS group, while good 

outcomes were seen in 10 patients (25.0%) in each 

group. Fair outcomes were seen in 5 patients (12.5%) 

in each group, and poor outcomes were present in 5 

patients (12.5%) in the casting group but none in the 

TENS group. The difference was not statistically 

significant (p=0.13). At 3 months, excellent 

outcomes were observed in 30 patients (75.0%) in the 

casting group and 35 patients (87.5%) in the TENS 

group. Good outcomes were present in 5 patients 

(12.5%) in each group, while fair outcomes were seen 

only in the casting group in 5 patients (12.5%). No 

poor outcomes were reported at this stage, and the 

difference was not statistically significant (p=1.0). At 

6 months, excellent outcomes increased to 35 patients 

(87.5%) in the casting group and 38 patients (95.0%) 

in the TENS group, while good outcomes were seen 

in 5 patients (12.5%) and 2 patients (5.0%) 

respectively. No fair or poor outcomes were observed 

at 6 months, and the difference was not statistically 

significant (p=0.43). At 1 year, all patients in both 

groups achieved excellent outcomes, with 40 patients 

(100.0%) in each group showing complete functional 

recovery. 

 

Table 1: Baseline Demographic Characteristics of Study Participants 

Variable Category Casting (n=40) TENS (n=40) P-value 

Age group 0–5 years 9 (22.5%) 6 (15.0%) 0.61 

 6–10 years 18 (45.0%) 18 (45.0%)  

 11–15 years 13 (32.5%) 16 (40.0%)  

Sex Female 13 (32.5%) 11 (27.5%) 0.81 

 Male 27 (67.5%) 29 (72.5%)  

Side of injury Left 14 (35.0%) 19 (47.5%) 0.36 

 Right 26 (65.0%) 21 (52.5%)  

 

Table 2: Injury Characteristics of Study Participants 

Variable Category Casting (n=40) TENS (n=40) P-value 

Nature of injury Closed 33 (82.5%) 30 (75.0%) 0.58 

 Open 7 (17.5%) 10 (25.0%)  

Fracture level Distal third 7 (17.5%) 7 (17.5%) 0.12 

 Middle third 22 (55.0%) 29 (72.5%)  

 Proximal third 11 (27.5%) 4 (10.0%)  

Type of fracture Greenstick fracture 25 (62.5%) 10 (25.0%) 0.01 

 Complete fracture 15 (37.5%) 30 (75.0%) 0.02 

 

Table 3: Mode of Injury, Deformity and Associated Injuries 

Variable Category Casting (n=40) TENS (n=40) P-value 

Mode of injury Fall from height 20 (50.0%) 15 (37.5%) 0.39 

 Road traffic accident 12 (30.0%) 13 (32.5%) 0.84 

 Sports injury 6 (15.0%) 9 (22.5%) 0.43 

 Others 2 (5.0%) 3 (7.5%) 0.65 

Deformity Angular deformity 10 (25.0%) 3 (7.5%) 0.01 

 Rotational deformity 8 (20.0%) 2 (5.0%) 0.03 

 No significant deformity 22 (55.0%) 35 (87.5%) 0.03 

Associated injury Head injury 2 (5.0%) 1 (2.5%) 0.56 

 Soft tissue injury 5 (12.5%) 4 (10.0%) 0.74 

 Other fractures 3 (7.5%) 2 (5.0%) 0.65 

 No associated injuries 30 (75.0%) 33 (82.5%) 0.70 

 

Table 4: Treatment Details and Hospital Stay 

Variable Category Casting TENS P-value 

Treatment procedure Number of participants 40 (50.0%) 40 (50.0%) 1.0 

Time elapsed between injury and treatment <6 hours 20 (50.0%) 15 (37.5%) 0.39 

 6–12 hours 12 (30.0%) 18 (45.0%) 0.27 
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 >12 hours 8 (20.0%) 7 (17.5%) 0.79 

Duration of hospital stay 1–3 days 35 (87.5%) 10 (25.0%) 0.01 

 4–7 days 5 (12.5%) 25 (62.5%) 0.02 

 >7 days 0 (0.0%) 5 (12.5%) 0.02 

Average time of union Mean ± SD 8.5 ± 1.2 6.5 ± 1.0 0.03 

Implant removal Mean ± SD — 9.0 ± 1.5 — 

 

Table 5: Functional Outcome, Pain and Complications 

Variable Category Casting (n=40) TENS (n=40) P-value 

Pain scale outcome No pain 20 (50.0%) 30 (75.0%) 0.05 

 Mild pain with activity 15 (37.5%) 8 (20.0%) 0.04 

 Moderate pain 5 (12.5%) 2 (5.0%) 0.05 

 Severe pain 0 (0.0%) 0 (0.0%) — 

Price criteria Excellent 20 (50.0%) 30 (75.0%) 0.04 

 Good 15 (37.5%) 7 (17.5%) 0.03 

 Fair 5 (12.5%) 3 (7.5%) 0.05 

 Poor 0 (0.0%) 0 (0.0%) — 

Complications Loss of reduction 8 (20.0%) 2 (5.0%) 0.04 

 Superficial infection 2 (5.0%) 3 (7.5%) 0.06 

 Nail irritation 0 (0.0%) 5 (12.5%) — 

 Angular/rotational deformity 5 (12.5%) 1 (2.5%) 0.03 

 No complications 25 (62.5%) 29 (72.5%) 0.07 

 

Table 6: Radiological and Follow-Up Outcomes 

Variable Category Casting (n=40) TENS (n=40) P-value 

Union Complete union 35 (87.5%) 38 (95.0%) 0.42 

 Partial union 5 (12.5%) 2 (5.0%)  

Angular deformity <10° acceptable 30 (75.0%) 37 (92.5%) 0.06 

 >10° unacceptable 10 (25.0%) 3 (7.5%)  

Limb length discrepancy <1 cm 38 (95.0%) 40 (100.0%) 0.47 

 >1 cm 2 (5.0%) 0 (0.0%)  

10 days follow-up Excellent 10 (25.0%) 15 (37.5%) 0.03 

 Good 15 (37.5%) 20 (50.0%)  

 Fair 10 (25.0%) 5 (12.5%)  

 Poor 5 (12.5%) 0 (0.0%)  

6 weeks follow-up Excellent 20 (50.0%) 25 (62.5%) 0.13 

 Good 10 (25.0%) 10 (25.0%)  

 Fair 5 (12.5%) 5 (12.5%)  

 Poor 5 (12.5%) 0 (0.0%)  

3 months follow-up Excellent 30 (75.0%) 35 (87.5%) 1.0 

 Good 5 (12.5%) 5 (12.5%)  

 Fair 5 (12.5%) 0 (0.0%)  

 Poor 0 (0.0%) 0 (0.0%)  

6 months follow-up Excellent 35 (87.5%) 38 (95.0%) 0.43 

 Good 5 (12.5%) 2 (5.0%)  

 Fair 0 (0.0%) 0 (0.0%)  

 Poor 0 (0.0%) 0 (0.0%)  

1 year follow-up Excellent 40 (100.0%) 40 (100.0%) — 

 Good 0 (0.0%) 0 (0.0%)  

 Fair 0 (0.0%) 0 (0.0%)  

 Poor 0 (0.0%) 0 (0.0%)  

DISCUSSION 

 

In the present study, the commonest age group was 

6–10 years in both groups, with 18 patients (45.0%) 

each in the casting and TENS groups. Male 

predominance was also observed, with 27 males 

(67.5%) in the casting group and 29 males (72.5%) in 

the TENS group. These findings are comparable to 

Hedström et al. (2010), who reported a male-to-

female incidence ratio of 1.5 and noted that fracture 

incidence increased with age during childhood and 

adolescence. The similarity suggests that paediatric 

forearm fractures are more frequent among active 

school-aged boys due to greater outdoor activity and 

trauma exposure.[7] Injury mechanism in the present 

study showed that fall from height was the 

commonest cause, accounting for 20 cases (50.0%) in 

the casting group and 15 cases (37.5%) in the TENS 

group, followed by road traffic accidents. This 

pattern is similar to Hikichi et al. (2022), who studied 

1379 paediatric limb fractures and reported that falls 

or turnover were responsible for 969 cases (70%), 

while school-aged children between 6 and 10 years 

formed the largest group with 553 cases (40%).[8] 

Closed fractures were more common in both groups 

in the present study, with 33 cases (82.5%) in the 

casting group and 30 cases (75.0%) in the TENS 

group. The middle third was the commonest fracture 

level, involving 22 patients (55.0%) in the casting 

group and 29 patients (72.5%) in the TENS group. 

Caruso et al. (2021) stated that conservative 

management with cast immobilization remains safe 

and successful for many paediatric forearm fractures, 
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while surgical fixation is indicated when acceptable 

reduction cannot be achieved or maintained. This 

supports the present finding that casting was used 

more often for stable fracture patterns, while TENS 

was preferred for more unstable injuries.[9] In the 

present study, greenstick fractures were significantly 

more common in the casting group, with 25 cases 

(62.5%), whereas complete fractures were more 

common in the TENS group, with 30 cases (75.0%). 

This difference was statistically significant. Vopat et 

al. (2014) also emphasized that treatment choice in 

paediatric diaphyseal forearm fractures depends on 

age, fracture stability, displacement, and ability to 

maintain reduction, with unstable or complete 

fractures more likely to require operative 

stabilization.[10] The present study showed that 

angular deformity was significantly higher in the 

casting group, affecting 10 patients (25.0%), 

compared with 3 patients (7.5%) in the TENS group. 

Rotational deformity was also higher in the casting 

group, with 8 cases (20.0%) compared with 2 cases 

(5.0%) in the TENS group. Similarly, Rokaya et al. 

(2017) reported radiological union at 7.75 ± 1.5 

weeks after elastic stable intramedullary nailing, with 

excellent results in 29 patients (80.6%) and an overall 

complication rate of 22.2%, showing that elastic 

nailing provides good alignment and functional 

recovery in paediatric diaphyseal forearm fractures.¹¹ 

Duration of hospital stay was shorter in the casting 

group in the present study, as 35 patients (87.5%) 

stayed for only 1–3 days, compared with 10 patients 

(25.0%) in the TENS group. However, fracture union 

was faster in the TENS group, with mean union time 

of 6.5 ± 1.0 weeks compared with 8.5 ± 1.2 weeks in 

the casting group. Yalçinkaya et al. (2010) reported 

that intramedullary nailing in unstable paediatric 

diaphyseal forearm fractures maintained alignment 

and supported rapid healing, which is consistent with 

the faster union observed in the TENS group in this 

study.[12] Pain outcome was better in the TENS group 

in the present study, with 30 patients (75.0%) 

reporting no pain compared with 20 patients (50.0%) 

in the casting group. Mild pain with activity was 

lower in the TENS group, affecting 8 patients 

(20.0%), compared with 15 patients (37.5%) in the 

casting group. Kapila et al. (2016) reported 

favourable clinical outcomes after TENS fixation in 

paediatric forearm fractures, supporting the present 

observation that better fracture stability with 

intramedullary fixation may reduce pain during 

recovery.[13] Functional outcome according to Price 

criteria was superior in the TENS group, where 

excellent results were seen in 30 patients (75.0%) 

compared with 20 patients (50.0%) in the casting 

group. No poor outcome was observed in either 

group. Jain et al. (2023) reported excellent to good 

results in more than 98% of children treated with 

TENS and found excellent results in 59 patients 

(90.8%), good results in 5 patients (7.7%), and fair 

result in 1 patient (1.5%), which supports the 

favourable functional outcome observed in the TENS 

group.[14] Complications in the present study were 

more frequent in the casting group for loss of 

reduction and deformity. Loss of reduction occurred 

in 8 patients (20.0%) in the casting group compared 

with 2 patients (5.0%) in the TENS group, while 

angular or rotational deformity occurred in 5 patients 

(12.5%) and 1 patient (2.5%) respectively. Pogorelić 

et al. (2020) reported that elastic stable 

intramedullary nailing is a safe and effective method 

for paediatric forearm fractures, although 

complications such as irritation and infection may 

occur. This is comparable to the present study, where 

nail irritation was observed in 5 TENS patients 

(12.5%), but loss of reduction was lower than in the 

casting group.[15] Radiological and follow-up 

outcomes improved progressively in both groups. 

Complete union was achieved in 35 patients (87.5%) 

in the casting group and 38 patients (95.0%) in the 

TENS group. At one year, all patients in both groups 

achieved excellent outcomes, with 40 patients 

(100.0%) in each group. Tella et al. (2024) reported 

excellent outcomes in 19 patients (73.1%) and 

satisfactory outcomes in 7 patients (26.9%) following 

titanium elastic nail fixation, with no poor results and 

only minor complications such as skin irritation. This 

supports the present finding that both treatment 

methods can achieve good final outcomes, although 

TENS provides faster early recovery and better early 

alignment.[16] 

 

CONCLUSION 

 

Both conservative casting and TENS nailing were 

effective treatment methods for paediatric both-bone 

forearm fractures. TENS nailing showed better early 

functional recovery, faster fracture union, improved 

pain relief, and fewer deformity-related 

complications compared to casting. However, casting 

remained a suitable option for stable and less 

displaced fractures, with shorter hospital stay and 

avoidance of surgical risks. Overall, TENS nailing 

appears to be a better treatment option for unstable, 

complete, or displaced fractures in the paediatric age 

group. 

 

REFERENCES 
 
1. Liebs TR, Lorance A, Berger SM, Kaiser N, Ziebarth K. 

Health-related quality of life after fractures of the distal 

forearm in children and adolescents: results from a center in 
Switzerland in 432 patients. Children (Basel). 

2022;9(10):1487. doi:10.3390/children9101487. 

2. Grahn P, Sinikumpu JJ, Nietosvaara Y, Syvänen J, Salonen A, 
Ahonen M, et al. Casting versus flexible intramedullary 

nailing in displaced forearm shaft fractures in children aged 

7–12 years: a study protocol for a randomised controlled trial. 
BMJ Open. 2021;11(8):e048248. doi:10.1136/bmjopen-2020-

048248.  

3. Yadav P, Phalak MO, Patel S, Chaudhari T, Nair A, Gurnani 
S. Functional outcome of closed reduction and extension 

casting in forearm fractures in children. Cureus. 

2022;14(2):e22389. doi:10.7759/cureus.22389.  
4. Noonan KJ, Price CT. Forearm and distal radius fractures in 

children. J Am Acad Orthop Surg. 1998;6(3):146-156. 

doi:10.5435/00124635-199805000-00002.  



1696 

 International Journal of Medicine and Public Health, Vol 16, Issue 2, April - June 2026 (www.ijmedph.org) 

 

5. Sinikumpu JJ, Lautamo A, Pokka T, Serlo W. Complications 

and radiographic outcome of children’s both-bone diaphyseal 

forearm fractures after invasive and non-invasive treatment. 

Injury. 2013;44(4):431-436. 

doi:10.1016/j.injury.2012.08.032.  
6. Lascombes P, Prevot J, Ligier JN, Metaizeau JP, Poncelet T. 

Elastic stable intramedullary nailing in forearm shaft fractures 

in children: 85 cases. J Pediatr Orthop. 1990;10(2):167-171.  
7. Hedström EM, Svensson O, Bergström U, Michno P. 

Epidemiology of fractures in children and adolescents. Acta 

Orthop. 2010;81(1):148-153. 
doi:10.3109/17453671003628780.  

8. Hikichi T, Takata M, Horii T, Shimanuki K, Suganuma S, 

Toratani T, et al. Epidemiology of trauma-related paediatric 
limb fracture using a unique classification: a 10-year 

retrospective, single-centre study. Injury. 2022;53(6):2074-

2080. doi:10.1016/j.injury.2022.02.012.  
9. Caruso G, Caldari E, Sturla FD, Caldaria A, Re DL, Pagetti P, 

et al. Management of pediatric forearm fractures: what is the 

best therapeutic choice? A narrative review of the literature. 
Musculoskelet Surg. 2021;105(3):225-234. 

doi:10.1007/s12306-020-00684-6.  

10. Vopat ML, Kane PM, Christino MA, Truntzer J, McClure P, 
Katarincic J, et al. Treatment of diaphyseal forearm fractures 

in children. Orthop Rev (Pavia). 2014;6(2):5325. 

doi:10.4081/or.2014.5325.  
11. Rokaya PK, Rawal M, Khan JA, Giri PK. Elastic stable 

intramedullary nailing in pediatric diaphyseal forearm bone 

fracture. Int J Res Orthop. 2017;3(2):190-196. 

doi:10.18203/issn.2455-4510.IntJResOrthop20170455.  

12. Yalçinkaya M, Doğan A, Ozkaya U, Sokucu S, Uzumcugil O, 

Kabukcuoglu Y. Clinical results of intramedullary nailing 

following closed or mini-open reduction in pediatric unstable 
diaphyseal forearm fractures. Acta Orthop Traumatol Turc. 

2010;44(1):7-13. doi:10.3944/AOTT.2010.2260.  

13. Kapila R, Sharma R, Chugh A, Goyal M. Evaluation of 
clinical outcomes of management of paediatric bone forearm 

fractures using titanium elastic nailing system: a prospective 

study of 50 cases. J Clin Diagn Res. 2016;10(11):RC12-RC15. 
doi:10.7860/JCDR/2016/22076.8917.  

14. Jain S, Mohanachandran J, Mohan R. Outcomes and 

complications of titanium elastic nailing for forearm bones 
fracture in children: our experience in a district general 

hospital in the United Kingdom. Acta Orthop Belg. 

2023;89(3):539-546. doi:10.52628/89.3.12032.  
15. Pogorelić Z, Gulin M, Jukić M, Biliškov AN, Furlan D. Elastic 

stable intramedullary nailing for treatment of pediatric 

forearm fractures: a 15-year single-centre retrospective study 
of 173 cases. Acta Orthop Traumatol Turc. 2020;54(4):378-

384. doi:10.5152/j.aott.2020.19128.  

16. Tella AO, Aldhilan MM. The outcome of titanium elastic nail 
fixation of pediatric long bone fractures: a retrospective 

analysis. Orthop Rev (Pavia). 2024;16:118449. 

doi:10.52965/001c.118449. 

17.  


