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Pediatric Femoral Shaft Fractures 

Treatment According Titanium Elastic 

Nailing Vs Traction and Hip Spica Cast in Children 

Between Age 6-12 Years 
Muhammad Imran and Haider Ali Bhatti 

ABSTRACT 

Objective: Comparison of Titanium elastic nailing with Skeletal Traction and Hip Spica Cast for the treatment of 

femoral shaft fracture in children having age between 6-12 Years in our setup. 

Study Design: Randomized control trials study 

Place and Duration of Study: This study was conducted at the MMDC/Ibn-E-Siena Hospital/ Research Institute, 

Multan from 1st June 2016 to 31st December 2016. 

Materials and Methods: In this study we included 60 patients with femoral shaft fracture. Patient coming in first 03 

months were managed by traction and Hip spica cast while next 03 months by TENs. Patient age 6-12 years with 

close fracture shaft Of femur reported within one week of injury from both sexes were included in study. 

Results: In this study, 31 out of 60 patients were male and 29 females. Mean age of the patients was recorded as 

8.90+2.00 years. In Fractures managed by TEN, average heaing time was (08 weeks) compare to spica group in 

which healing time was (10 weeks) (p = 0.001) , Similarly fractor angulation is higher in spica group (p = 0.001). 

Rotational deformity is less in TEN (P < 0.005) while lime length discepency was more in spica group (P < 0.001) . 

duration of non weight bearing is longer in spica group P < 0.005. Flynn outcome scores were found better in TEN 

as compared to spica group. 

Conclusion: We concluded that outcome is significantly better in TEN group as compared to those undergoing 

traction followed by spica cast. 
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INTRODUCTION 

Femoral shaft fractures usually caused by Blunt trauma. 
These are common in age group between 6-12 years. 
The shaft is involved in majority of these cases.1-2 
Antegrade solid intramedullary trachanteric nail is used 
in skeletally mature cases, it is known as the standard 
treatment. A recent study reveal that  The results of 
internal fixation are better in older children, epically in 
high energy trauma3.  
Though, factures shaft of femur may be treated in 
various ways in children but choice of a particular 
method, usually, based on weight, age of the patient, 
pattern of fracture and practical experience of 
orthopaedic surgeon. Age is an important factor4. 
Treatment modalities varies according to age. Spica 
cast is used in children with less than 6 years 
intramedullary nailing is used in children more than 12 
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years of age. The debate exists in children between 6-12 

years.5-6 Currently, common treatment modalities for 

the management of femoral shaft fracture are traction 

followed by spica cast and titanium nailing among 6-12 

years of age children.7 However this method of 

treatment includes various complications.8-9 One of the 

complications is daily activities, absence from school 

may lead to a greater socioeconomics burden. The use 

of titanium elastic nail is considered as advance method 

of management in children between 6-12 years of age, 

it helps in early bone healing while complication rate is 

also very low10. 

MATERIALS AND METHODS 

This randomized control trails study was conducted at 

MMDC / Ibn-e-Siena Hopsital/Research Institute, 

Multan From 1st June 2016 to 31st December 2016. In 

this study we included 60 consecutive patients. Patient 

coming in first 03 months were managed by traction 

and Hip spica cast while next 03 months by TENs. 

Patient age 6-12 years with close fracture shaft Of 

femur reported within one week of injury from both 

sexes were included in study. 

The predominant mode of injury was due to road 

traffic. Accident 39.58% followed by fall from height n 

Original Article Titanium Elastic 
Nailing Vs 

Traction and Hip 
Spica Cast 

mailto:Dreidortho@gmail.com


Med. Forum, Vol. 28, No. 9 37 September, 2017 

= 21.42% preoperative evaluation included full length 

radiograph of involved thigh including knee and hip 

joint both Anteroposterior and lateral views. The 

location of fractures in this study, 06 fractures were in 

proximal third, 46 in middle third, and 08 in distal third 

of femur. 30 fractures were transvers, sixteen were 

short oblique, four were spiral and ten were minimally 

comminuted. Majority patient underwent surgery within 

six days of injury. Surgery was performed under 

general Anaesthesia with the patient in supine position. 

Image intensifier was used for reduction of fracture and 

placement of mails. Two titanium elastic nails of same 

width were used. The width of each nail was found as 

per Flynn’s Etal formula.  

The diameter of the nail was chosen so that each nail 

occupies one third of medullary cavity, the nails were 

inserted in Retrograde fashion with medial and lateral 

incision 2-3 cm above the physis. Open reduction were 

required in four cases due to soft tissue interposition the 

nails were placed in medullary canal so that proximal 

end of nail is 1cm distal to proximal femoral physis. 

Post operatively patients limb was elevated on pillow. 

Patients were mobilized on 3rd week post operatively 

without weight bearing. Partial weight bearing after 04 

weeks and full weight bearing after 08 week depending 

on callus response. 

Similarly in spica cast group, skeletal traction was 

applied through distal femoral pin for 7-10 days 

depending on shortening then Hip spica was applied by 

using Traction table with the help of image intensifier 

under G/A. the position of hip of injured extremity was 

kept in 150-200 flexion and injured limb in 100-150 

external rotation. Spica was continued till complete 

union at fracture site. Weight bearing was allowed 10 

days after removal of spica. 

All patients were followed up radiologicaly as well as 

clinically every 02 weeks for 06 months. Parameters 

studied were clinically and radiological features of 

union, mal-alignment, range of motion of affected side 

of knee, limb length discrepancy and any other 

complication found during study. 

RESULTS 

In this study, 31 (51.7%) were male and 29 (48.3%) 

were Female (Table-1) Mean age was 8.90 + 2.00 years 

and 8.97 + 2.00 years in females. (Table-2). 

Among 30 patients managed with titanium elastic nails, 

there were 16 boys and 14 girls the mean age was 10 

years. 

Of the 30 patients in the spica group. There were 15 

boys and 15 girls with a mean age of 9.30 years. 

Fracture type, site of fracture and mode of injury was 

recorded. There were no significant difference between 

the groups. Incidence of injury in both male and female 

was found similar. In both groups follow up was 06 

months ranging from 5-7 months.  

In both groups, definitive treatment was started with in 

24 hrs. i.e skeletal traction was applied to spica group 

and nailing was done in surgical group. So there was no 

significant delay of treatment found between the two 

groups similarly hospital stay was not significantly 

different in both groups nailing group (7-12 Days mean 

8.45 days) than spica group (8-15 days mean 10.15 

Days).  

Table No.1: Frequency of gender (n = 60) 

Gender No. % 

Male 31 51.7 

Female  29 48.3 
 

Table No.2: Mean age of the children 

Gender Age Mean + SD 

Male 7-11.6 8.84 + 2.03 

Female  6-11.10 8.97 + 2.00 

Table No.3: Comparison between Surgery & Spica 

Group 
Parameter Group Range Mean  Signifi-

cance  

(P value)  

Angulation  Surgery  

Spica 

9-40 

21-70 

3.16 

9.56 

0.001 

Rotational 

malalignemnt(0) 

Surgery  

Spica 

6-90 

20-80 

5.56 

14.45 

0.005 

Union (weeks) Surgery  

Spica 

5-8 

weeks 

6- 12 

weeks 

6.35 

8.15 

0.001 

Non-weight 

bearing (weeks) 

Surgery  

Spica 

4-8 

weeks 

7-11 

weeks 

5.31 

7.20 

0.005 

LLD at 06 

months follow-

up (cm) 

Surgery  

Spica 
1cm 

to + 

1cm 

0.5cm 

to -2cm  

0.56 

1.25 

0.000 

Table No.4: Flynn et al’s Scoring Criteria for TENS  
 Excellent Satisfactory Poor 

Pain  None  None  Present  

Malalingment  <50 5-100 >100 

Limb Length 

discrepancy 

<1cm  102cm >2cm  

Complication  None  Minor  Major 

and/or 

lasting 

morbidity  

In the nailing group, angulation > 50 in coronal/sagittal  

occurred in 02 patients (mean 3.20) than spica group 

which was significantly higher, occurred in 09 patients 

(mean 9.60) (P = 0.001). 

Rotational deformity was higher in spica group ranging 

from 100 internal rotation to 200 external rotation while 

in surgical group range is 50 internal rotation to 150 

external rotation. This deformity is significantly higher 
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in spica group (mean 14.34) than is surgical group 

(mean 5.32) P < 0.005 table 3.    

Similarly time of healing was found significantly less in 

TEN at a median of 6.36 weeks (range 5-8 weeks) 

where as in spica group (range was 6-12 weeks) with 

median 8.36 weeks P = 0.001 Table 3.  

The duration of non weight bearing (P < 0.001) post 

operative duration at full weight bearing were all 

significantly higher in spica group in comparison with 

nailing group. (Table-3) 

There was no major complication in surgical group 

while minor complication like skin irritation found in 

02 cases. Similarly superficial infection was recorded in 

03 cases which was settled by giving antibiotics on the 

other hand in spica group 10 cases 33% had major 

complications including deformity (angulation, 

rotational, shortening) which is significantly higher P < 

0.001. 

After 06 months of followup, The difference in limb 

length discrepancy is significant between two groups. It 

was higher in spica group mean 1.22cm than in TEN 

mean 0.54 cm (P < 0.001) Table 3. 

The proportion of patients with major complication was 

significantly higher in spica group. (P < 0.001). 

DISCUSSION 

In children, spica casting with skeletal traction is used 

traditionally for the management of femoral shaft 

fractures, recent data reveals it possible effects on 

economics, emotional, social and educational costs. 

Contrary to this, elastic intramedullary achieved as 

significant popularity due to its psycho-socioeconomics 

and clinical outcome with a reduced rate of 

complications.11-12 In this study, we compared TEN 

surgical method with traction and spica cast with 

regards to duration bone union, hospital stay, time to 

start walking independently or with the help of support, 

parent satisfaction and return to school.  

Our findings are in agreement with various other 

studies showing the benefits and efficacy of elastic nails 

for the management of femoral-shaft fractures. A study 

done by Wright and other used elastic intramedullary 

nail (antero-grade or retrograde) with kirschner wires or 

pins13. The data reveal that complications associated 

with TEN, include delayed unions, re-fractures, varus 

or valgus malalignments, nail tip irritations, 

malrotation, proximal nail migration and reached an 

overall compilation rat i.e. 11.7%14.     

We recorded that external fixation is an appropriate 

modality for the management of frmoral fractures in 

children, particularly when dealing with maultitrama-

injured child and open fracture. Surgical management 

for these fractures using various fixation devices 

(plating, flexible nails, or antegrade trochanteric nail) 

achieved significant satisfactory results with lower rate 

of compilations in children more than 8 years of age, 

these findings are similar to other studies15,16  

We recorded some difference in results with a study by 

Saseendar’s, where patients in the surgical group were 

discharged only after suture removal to have a closer 

follow-up for the presence of early postoperative 

complications (if any), and the spica patients were 

commonly discharged after one or two days following 

spica casting after assessing for the presence of plaster-

of-Paris-related complications. We recorded shorter 

time to start walking independently or with support and 

early return to school in patients managed With TEN 

while compared those with spica casting. It may be due 

to better contact of the fracture surfaces and anatomical 

reduction in those undergoing TEN and it is in 

accordance to with some other studies17,18. We recorded 

a higher frequency of malunion in traction and spica 

group when compared to those with TEN groups, these 

findings are comparable with a study by Lascombes et 

al, where traction and cast was compared with 

intramedullary nailing19 and recorded mal-union in 

traction and cast group20. Some other studies revealed 

that the rate of malunion was higher in traction and cast 

group than those with TEN groups. 

CONCLUSION 

We concluded that outcome is significantly better in 

TEN group as compared to those undergoing traction 

followed by spica cast. 

Author’s Contribution: 

Concept & Design of Study: Muhammad Imran 

Drafting: Haider Ali Bhatti  & 

Muhammad Imran 

Data Analysis: Haider Ali Bhatti 

Revisiting Critically: Muhammad Imran 

Final Approval of version: Muhammad Imran 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

REFERENCES 

1. Flynn JM, Schwend RM. Management of   

pediatric femoral shaft fractures. JAAOS 2004;5: 

348-59. 

2. Flynn Jm, Skaggs D, Sponseller PD, Ganley TJ, 

Kay RM, Leitch K. The operative management of 

pediatric fractures of lower extremity. J Bone Joint 

Surg Am 2002;84:2288-300. 

3. Ligier JN, Metaizeau JP, Prevot J, Lascombes P. 

Elastic stable intramedullary pinning of long bone 

shaft fractures in children. Z Kinderchir 1985;40: 

209-12. 

4. Fakoor M, Mousavei S, Javherizadeh H, Pol PC. 

Different types of femoral shaft fractures: different 

types of treatment: their effects on postoperative 

lower limb discrepancy. Pol Przegl Chir 2011; 

83(9):477-87. 



Med. Forum, Vol. 28, No. 9 39 September, 2017 

5. Melisie F, Krung E, Duigiff JW, Krijnen P, 

Schipper IB. Age specific treatment of femoral 

shaft fractures in children. Am J Orthop 2009; 

38(3):49-55. 

6. Khazzam M, Tassone C, Liu XC, Lyon R, Freejo 

B, Shwab J, et al. Use of flexible intramedullary 

nail fixation in treating femur fractures in children. 

Am J Orhtop 2009; 38(3): 49-55. 

7. Barry M, Paterson JM. Flexible intramedullary 

nails for fractures in children. J Bone Joint Surg 

2004;86(7): 947-53. 

8. Ferguson J, Nicol RO, Early spical treatment of 

pediatric femoral shaft fractures, J Pediatr Ortop 

2000;2: 189-92. 

9. Shamshak HR, Mousavi H, Salehi G, Eshagi MA. 

Titanium elastic nailing versus hip spica cast in 

treatment of femoral shaft fracture in children. 

Orthop Traumatol 2011;12(1):45-8. 

10. Saseendar S, Manon J, Patro DK. Treatment of 

femoral fracture in children is titanium elastic 

nailing an improvement over hip spica casting? J 

Child Orthop 2010;4(3):245-51. 

11. Mehdiinasab SA, Najad SAM, Sarafan N. Short 

term outcome of treatment of femoral shaft 

fractures in children by two methods: traction plus 

casting versus intramedullary pin fixation. Pak J 

Med Sci 2008;24(1):147-51. 

12. Buechsenschuetz KE, MehIman CT, Shaw KJ, 

Crawford AH, Immerman EB. Femoral shaft 

fractures in children: traction and casting versus 

elastic stable intramedullary nailing. J Trauma 

2002;53:914-21.  

13. Wright JG. The treatment of femoral shaft fractures 

in children. Can J Surg 2000;43:180-9.  

14. Lascombes P, Nespola A, Poircuitte JM, Popkow 

D, de Gheldere A, Haumont T, et al. P: Early 

complications with flexible intramedullary nailing 

in childhood fracture: 100 cases managed with 

precurved tip and shaft anils. Orthop Traumatol 

Surg Res 2012;98:369-75.  

15. El Hayek T. Abou-Baher A, Meouchy W, Ley P, 

Chammmas N, Griffet J. External fixation in the 

treatment of fractures in children. J Pediatr Orthop 

B 2004;13: 103-9. 

16. D’ Ollone T, Rubio A J, Lu, Leroux sakisimo S, 

Hayek T, Jriffet J. Farly reduction versus skin 

traction in the orthopaedic treatment of frmoral 

shaft fractures in children under 6 years old. J 

Child Orthop 2009;3:209-15. 

17. Flynn JM, Luedtke LM, Ganley TJ, Dawson J, 

Davidson RS, Dormans JP, et al. Comparsion of 

titanium elastic nails with traction and a spica cast 

to treat frmoral fractures in children. J Bone Joint 

Surg Am 2004;86:770-7.  

18. Greisberg J, Bliss MJ, Eberson CP, Solga P, 

d’Amato C. Social and economic benefits of 

flexible intramedullary nails in the treatment of 

pediatric femoral shaft fractures. Orthopedics 

2002;25:1067-70.  

19. Lascombes P, Haumont T, Journeau P. Use and 

abuse of flexible intramedullary nailing in children 

and adolescents. J Pediatr Orthop 2006;26(6): 

827-34.  

20. Khazzam M, Tassone C, Liu XC, Lyon R, Freeto 

B, Schwab J, et al. Use of flexible intramedullary 

nail fixation in treating femur fractures in children 

Am J Orthop 2009;38:E49-E55. 

 


