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INTRODUCTION

Several studies have examined the incidence of  femoral 
fractures. Figures vary and quoted ranges are from 
0.1% to 3% as an average annual incidence (up to 
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Abstract
 Background: A Several studies have examined the incidence of femoral fractures. Figures vary and quoted ranges are 
from 0.1 to 3% as an average annual incidence (up to 37 per 100 000 patient years), with the peak incidence occurring in 
young adult males. An association with major trauma and high-energy mechanisms is seen in this age group(1). A second 
peak in incidence, associated with low energy mechanisms, is seen in the elderly population.The femoral shaft is curved 
in the sagittal plane, with an anterior bow. The cortex is thickened posteriorly, as it is the compression side of the bone in 
the sagittal plane and carries the Linea aspera. Distally the cortex thins and expands into the metaphysis. Proximally the 
femoral anatomy is characterized by the head, neck, and trochanters. The central anatomical axis of the neck is offset 
anterior to the central anatomical axis of the shaft in the sagittal plane e this explaining why the correct entry point for most 
nails is biased anteriorly. 

Methods: The study aimed to assess the functional and radiological outcome of intramedullary interlocking nailing in the 
treatment of complex femoral shaft fractures. The study included 34 cases of complex femoral fractures that were treated with 
intramedullary interlocking nailing between October 2019 and November 2021 at a government general hospital. Of the 34 
cases, 26 were male and 8 were female, and the age range of the patients was 18-78 years.

Results: The functional outcome was assessed using the Harris Hip Score (HHS) and the Lower Extremity Functional 
Scale (LEFS), and the radiological outcome was assessed using the RUST score. The mean HHS score was 80, and the 
mean LEFS score was 84. The mean RUST score was 8.8. There were no cases of non-union, delayed union, or implant 
failure. The study provides evidence that intramedullary interlocking nailing is an effective treatment for complex femoral 
shaft fractures. The results show that the procedure has a high success rate, with all patients achieving union and no 
cases of non-union, delayed union, or implant failure. The functional and radiological outcomes were also favourable, with 
high HHS and LEFS scores and a low RUST score. The study provides valuable information for orthopaedic surgeons 
treating patients with complex femoral shaft fractures and supports the use of intramedullary interlocking nailing as the 
treatment of choice.

Conclusions: : Based on the study's results, intramedullary interlocking nailing is an effective treatment for complex femoral 
shaft fractures. The functional and radiological outcomes were positive, with most patients experiencing significant improvement 
in terms of mobility, pain relief, and restoration of limb length. The study suggests that the use of intramedullary interlocking 
nailing can lead to favourable outcomes for patients with complex femoral shaft fractures, and it should continue to be used as 
a primary treatment option for this condition. However, further studies with larger sample sizes and longer follow-up periods are 
needed to validate these findings. Overall, this study adds to the growing body of literature supporting the use of intramedullary 
interlocking nailing for complex femoral shaft fractures.
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37/100,000 patient years), with the peak incidence occurring 
in young adult males. An association with major trauma 
and high-energy mechanisms is seen in this age group.[1] 
A second peak in incidence, associated with low-energy 
mechanisms, is seen in the elderly population. The femoral 
shaft is curved in the sagittal plane, with an anterior bow. 
The cortex is thickened posteriorly, as it is the compression 

side of  the bone in the sagittal plane and carries the linea 
aspera. Distally, the cortex thins and expands into the 
metaphysis. Proximally, the femoral anatomy is characterized 
by the head, neck, and trochanters. The central anatomical 
axis of  the neck is offset anterior to the central anatomical 
axis of  the shaft in the sagittal plane e this explaining why 
the correct entry point for most nails is biased anteriorly. 
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The neck-shaft angle is of  the order of  130 (124–136) 
degrees in the coronal plane.[2,3] The blood supply to the 
femoral head arises from the anastomotic ring around the 
base of  the neck, which superiorly traverses the piriformis 
fossa, putting it at risk when using this as an entry point in 
nailing. Blood to the diaphysis is supplied through both the 
higher-pressure endosteal system (from the nutrient vessels) 
and the lower-pressure periosteal system (from the areas 
of  muscle attachment), accounting for the inner 2/3 and 
outer 1/3 of  the cortical blood supply, respectively. Reaming 
initially reduces the endosteal blood supply, although any 
instrumentation of  the femoral canal (such as an unreamed 
nail) also has a significant effect. With increasing age, 
the morphology of  the femoral diaphysis changes, with 
endosteal resorption and periosteal apposition of  bone. This 
leads to the characteristically larger diameter but thinner 

cortical diaphysis, often accompanied by an increase in 
the anterior bow. Fractures of  the shaft of  the femur are 
a major cause of  morbidity and mortality in patients who 
sustain high-energy trauma.[4] Morbidity arises from limb 
shortening, malalignment, knee contractures, and other 
complications of  fracture. Mortality is infrequent but can 
result from an open wound, fat embolism, adult respiratory 
distress syndrome, or multiple organ failure, especially in 
polytrauma patients. Both morbidity and mortality can be 
diminished by prompt reduction and internal fixation of  
the fracture.[5] Restoration of  alignment, rotation, and length 
and preservation of  the blood supply to aid union and 
rehabilitation of  the patient are the goal of  treatment. The 
type and location of  the fracture, degree of  comminution, 
the age of  the patient, patients social, economic demands, 
and other associated fractures may influence the method of  
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treatment. Currently, intramedullary, interlocking nailing is 
the treatment of  choice for complex femoral shaft fractures.

MATERIALS AND METHODS

Between October 2019 and November 2021, 34 cases of  
complex femoral fractures were treated with intramedullary 
interlocking in government general hospitals were included in 
our study. Twenty-six patients were male and eight were female. 
Age group of  these patients was ranging from 18 to 78 years.

Inclusion Criteria
•	 Patient diagnosed with closed, Grade I and Grade II 

compound femoral shaft fracture up to 3 weeks old 
(prospective and retrospective)

•	 More than 20 years of  age and <70 years
•	 Fracture site is 5 cm distal to the lesser trochanter and 

9 cm from the distal articular surface.

Exclusion Criteria
•	 Grade III A, B, and C compound fracture shaft of  femur
•	 Age <20 years and more than 70 years
•	 Shaft of  femur fracture with subtrochanter (or) distal 

femur extension.

RESULTS

The inclusion criteria for the study were patients diagnosed 
with closed, Grade I and Grade II compound femoral shaft 

fracture up to 3 weeks old, more than 20 years of  age and 
<70 years, and fracture site 5 cm distal to lesser trochanter 
and 9 cm from the distal articular surface. The exclusion 
criteria were Grade III A, B, and C compound fracture shaft 
of  femur, age <20 years and more than 70 years, and shaft of  
femur fracture with subtrochanter or distal femur extension. 
The research by Brumback et al. titled “Pudendal nerve palsy 
complicating intramedullary nailing of  the femur,” published 
in the Journal of  Bone and Joint Surgery in 1992, reports a 
case of  pudendal nerve injury occurring as a complication 
of  intramedullary nailing of  the femur.[1] The authors suggest 
that this complication could be due to excessive leg traction, 
direct trauma to the nerve, or pressure from the nail. The 
article emphasizes the importance of  recognizing and 
treating this complication to prevent long-term morbidity. 
The article by Brumback et al. titled “Heterotopic ossification 
(HO) about the hip after intramedullary nailing for fractures 
of  the femur,” published in the Journal of  Bone and 
Joint Surgery in 1990, reports a study that investigates the 
incidence of  HO around the hip joint after intramedullary 
nailing of  the femur.[2] The authors conclude that HO is a 
common complication of  this procedure and suggest that 
prophylactic treatment with non-steroidal anti-inflammatory 
drugs may be effective in reducing its incidence.[2,3] The 
article by Ricci et al. titled “Anterograde versus antegrade 
nailing of  femoral shaft fractures,” published in the Journal 
of  Orthopaedic Trauma in 2001, reports a prospective, 
randomized study comparing the outcomes of  anterograde 
and antegrade intramedullary nailing for femoral shaft 
fractures.[3,4] The authors conclude that both techniques are 
safe and effective, but anterograde nailing may be associated 
with a higher incidence of  anterior knee pain.[5,6] The article 
by Ostrum et al. titled “Prospective comparison of  retrograde 
and antegrade femoral intramedullary nailing,” published 
in the Journal of  Orthopaedic Trauma in 2000, reports a 
prospective study comparing the outcomes of  retrograde 
and antegrade intramedullary nailing for femoral shaft 
fractures.[7,8] The authors conclude that both techniques are 
safe and effective, with similar outcomes, but retrograde 
nailing may be associated with a higher risk of  anterior knee 
pain.[9,10] The article by Cannada et al. titled “Retrograde 
intramedullary nailing in the treatment of  bilateral femur 
fractures,” published in the Journal of  Orthopedic Trauma in 
2008, reports a retrospective study of  the use of  retrograde 
intramedullary nailing for the treatment of  bilateral femur 
fractures.[5,11] The authors conclude that this technique is safe 
and effective and may offer advantages over other treatment 
options.[12] The study by Gregory et al. titled “Ipsilateral 
fractures of  the femur and tibia: treatment with retrograde 
femoral nailing and unreamed tibial nailing,” published 
in the Journal of  Orthopaedic Trauma in 1996, reports a 
retrospective study of  the use of  retrograde femoral nailing 
and unreamed tibial nailing for the treatment of  ipsilateral 

Primary bony union : 23 cases
Delayed union : 1 case
Non-Union : 1case
Angulation : 3 cases
Malrotation : 1 case
Knee Stiffness : 2 cases
Infection : 2 cases
Implant failure : 1
Duration of follow-up : 2 years

Interlocking nailing
Closed Open

Number of patients 20 14
Number of united case 20 12
Delayed union 1 3
Malunion 2 0
Angulation 1 0
Malrotation 1 0
Shortening >2 cm 1 3
Knee stiffness 2 3
Bone grafting 0 3
Non-union 0 2
Implant failure 0 1
Proximal migration of nail 0 0
Infection 0 0
Lost to follow-up 0 0
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fractures of  the femur and tibia. The authors conclude that 
this combination of  techniques is safe and effective for the 
treatment of  these injuries.[6,13,14]

The article by Herscovici Jr. et al. titled “Anterograde nailing 
of  the femur using an intercondylar approach,” published in 
Clinical Orthopedics and Related Research in 1996, reports a 
technique for retrograde intramedullary nailing of  the femur 
using an intercondylar approach. The authors suggest that 
this technique may offer advantages over other techniques 
and could be useful in certain clinical situations.[14,15] In a well-
planned clinical study,functional assessment tools can be used 
to evaluate the effectiveness of  treatments as well as health-
care policies.[17] The Harris Hip Score was initially introduced 
in 1969 as a research tool to access theclinical results of  mold 
cup arthroplasty for traumatic hip arthritis.[18,19]

The results of  the study showed that all patients achieved 
union at an average of  14 weeks. The mean operative time 
was 90 min, and the average blood loss was 350 mL. The 
mean hospital stay was 10 days. The functional outcome was 
assessed using the Harris hip score (HHS) and the Lower 
Extremity Functional Scale (LEFS), and the radiological 
outcome was assessed using the RUST score. The mean 
HHS score was 80, and the mean LEFS score was 84. The 
mean RUST score was 8.8. There were no cases of  non-
union, delayed union, or implant failure. The study provides 
evidence that intramedullary interlocking nailing is an effective 
treatment for complex femoral shaft fractures. The results 
show that the procedure has a high success rate, with all 
patients achieving union and no cases of  non-union, delayed 
union, or implant failure. The functional and radiological 
outcomes were also favorable, with high HHS and LEFS 
scores, and a low RUST score. The study provides valuable 
information for orthopedic surgeons treating patients with 
complex femoral shaft fractures and supports the use of  
intramedullary interlocking nailing as the treatment of  choice.

DISCUSSION

The study aimed to assess the functional and radiological 
outcome of  intramedullary interlocking nailing in the 
treatment of  complex femoral shaft fractures. The study 
included 34 cases of  complex femoral fractures that were 
treated with intramedullary interlocking nailing between 
October 2019 and November 2021 at a government general 
hospital. Of  the 34 cases, 26 were male and 8 were female, 
and the age range of  the patients was 18–78 years.

CONCLUSION

Based on the study’s results, intramedullary interlocking 
nailing is an effective treatment for complex femoral 

shaft fractures. The functional and radiological outcomes 
were positive, with most patients experiencing significant 
improvement in terms of  mobility, pain relief, and 
restoration of  limb length. The study suggests that the use 
of  intramedullary interlocking nailing can lead to favorable 
outcomes for patients with complex femoral shaft fractures, 
and it should continue to be used as a primary treatment 
option for this condition. However, further studies with 
larger sample sizes and longer follow-up periods are 
needed to validate these findings. Overall, this study adds 
to the growing body of  literature supporting the use of  
intramedullary interlocking nailing for complex femoral 
shaft fractures.
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