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INTRODUCTION 

Fractures of the shaft of the femur are among the most 

common fractures encountered in orthopaedic practice. 

Because the femur is the largest bone of the body and one 

of the principal load-bearing bones in the lower 

extremity, fractures can cause prolonged morbidity and 

extensive disability unless treatment is appropriate. In 

developed countries, patients typically present early for 

treatment and therefore neglected fractures seldom are 

seen. However, this is not always the case in 

underdeveloped countries, and neglected femoral 

fractures remain a problem in the developing world due 

to the widespread practice of quackery. These neglected 

patients report later for specialist orthopaedic 

management with significant morbidity. Closed 

interlocking intramedullary nailing currently is 

considered to be the treatment of choice for most acute 

femoral shaft fractures and, the effectiveness of this 

procedure has been documented over the years by several 

studies.1-5 

However in neglected cases of fracture shaft of femur, 

closed interlocking intramedullary nailing is not possible 

due to fracture overriding, soft tissue interposition and 

fibrous tissue formation at the fracture site. In these 
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patients, there is also associated knee joint stiffness and 

shortening which has to be corrected. The advantages of 

open nailing in these patients include, easier attainment 

of absolute anatomical reduction, precise interdigitation 

of the fracture fragments which improves rotational 

stability, ease of opening of the medullary canals of the 

sclerotic bone and rare incidence of rotational mal-

alignment.  Thus in the neglected cases of fracture shaft 

of femur open reduction and internal fixation with 

interlocking intramedullary nailing is the treatment of 

choice. Several studies have demonstrated the 

effectiveness of open intramedullary nailing of femur, 

especially in neglected cases.6-8 

In the present study we evaluated the effectiveness of 

single stage open interlocking intramedullary nailing in 

neglected fracture shaft of femur patients through the 

assessment of attainment of union of the fracture and 

functional results of the limb. 

METHODS 

After approval by the institutional ethics committee and 

informed written consent, the study was started. This was 

a prospective observational study conducted on 20 

patients of either sex with an average age of 26 years, 

presenting to the Orthopaedic OPD of SHKM 

Government Medical College Hospital, Nalhar, Nuh, 

Haryana between August 2013 and December 2016, with 

a diagnosis of neglected fracture shaft of femur. The sex 

distribution was 15 males and 5 females. The average 

time from the occurrence of fracture to treatment was 12 

weeks 

Inclusion criteria: The inclusion criteria for the 

diagnosis of neglected fracture shaft of femur were set as 

a minimum of 4 weeks duration from the injury, with the 

patient either receiving no treatment at all or treatment 

received from a quack or local bone setter, at the time of 

presentation in our OPD, of either sex and with the age of 

16 years or above. 

Exclusion criteria: Mal-united fractures and non-unions 

after operative interventions and patients with the age of 

less than 16 years were excluded from the study.  

All the patients were admitted after thorough pre-

operative workup and preanaesthetic examination. All the 

patients underwent preoperative anteroposterior and 

lateral radiographs of the femur, and the range of motion 

of the knees was measured with a goniometer.  

Surgical technique 

After administration of spinal anaesthesia, the patient was 

placed in lateral position on the fluorescent operating 

table. Standard lateral approach to femur was used. 

Longitudinal lateral skin incision was given around the 

fracture site, tensor fascia lata was cut, vastus lateralis 

was split and the fracture site was exposed. The callus 

formed at the fracture site was removed and preserved for 

later insertion. Fracture ends were exposed and the 

fibrous tissue was removed from them. Freshening of the 

bony ends was done by removal of sclerotic bone with a 

bone nibbler and curette till bleeding surfaces were 

exposed. Release of soft tissue contractures was done. 

The medullary canals were opened by drilling. Both 

proximal and distal ends were reamed with successively 

increasing diameter reamers. The entry portal for the nail 

was made in a retrograde fashion with a sharp reamer 

inserted from distal to proximal direction with the hip in 

flexion and adduction and incision given at the site of exit 

of the reamer proximal to the greater trochanter. A 

guidewire was inserted from the entry portal upto just 

proximal to the fracture site. Both the fracture ends were 

held with bone holding clamps and approximated with 

angulation. Maintaining this position, reduction was done 

gradually allowing the soft tissues to stretch and 

guidewire was inserted into the distal fragment. 

Interlocking nail of appropriate size was selected and 

inserted in antegrade direction with the help of zig. 

Alignment, rotation and axial stability were checked. 

Proximal locking was done with the help of zig and distal 

locking was done free hand with the help of image 

intensifier. Manipulation of the knee was done to obtain 

the range of motion. Haemostasis was achieved. 

Thorough lavage of the wound was done and callus 

removed earlier was inserted into the fracture site. 

Suction drain was kept in place and wound was closed 

back in layers. Antiseptic dressing was done and the 

patient was shifted out of the operation theatre.  

Standard postoperative care pathway was followed for 

these patients. The drains were removed after 48 hours 

and postoperative AP and lateral radiographs were taken. 

Knee range of motion was started and non-weight bearing 

ambulation with walker was allowed. The average 

duration of hospital stay was 8 days. 5 patients required 

blood transfusions. At the time of discharge patients were 

instructed about physiotherapy and weight bearing 

protocols. The sutures were removed after 15 days of 

surgery. For the first 2 months patients were asked to 

follow up at 2 week intervals and later on once a month 

for a period of 1 year following surgery. At follow ups 

standard AP and lateral radiographs of femur were taken 

and range of motion of knee was measured using a 

goniometer.  Weight bearing was gradually increased 

according to callus formation visible on radiographs. 

Walking aids were discarded at 6 to 8 weeks after 

surgery. The fracture was defined as united if a minimum 

of 3 cortices showed bridging callus on radiographs. The 

patients were followed up for a period of 1 year and after 

this period all the data collected was subjected to 

analysis. 

Statistical analysis 

Simple arithmetic mean was used for the description of 

the results of various values of time taken (in weeks) for 

union and range of motion of the knee (in degrees). 
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RESULTS 

This was a prospective observational study. The fractures 

of all the patients in this study united with an average 

duration of 22.6 months. The average range of motion of 

the knees of these patients improved from 34 degrees in 

the preoperative period to 114.5 degrees in the 

postoperative period. Sixteen, out of the twenty patients 

attained full range of motion of the knee. Four patients 

had residual knee stiffness and three of them improved 

with physiotherapy and complex passive motion, while 

one patient required quadricepsplasty.  

Table 1: Age distribution of patients. 

Age in years No. of patients Percentage(%) 

16-20 4 20 

21-25 4 20 

26-30 9 45 

31-35 2 10 

36-40 1 5 

Total 20 100 

Table 2:  Sex distribution. 

Gender No. of patients Percentage(%) 

Male 15 75 

Female 5 25 

Total 20 100 

 

Table 3: Occupation of the patients. 

Occupation No. of patients Percentage(%) 

Driver 4 20 

Farmer 3 15 

Student 2 10 

Housewife 5 25 

Cobbler 1 5 

Mechanic 2 10 

Sweeper 1 5 

Labourer 2 10 

Total 20 100 

Table 4: Mode of injury of the patients. 

Mode of injury No. of patients Percentage(%) 

Road traffic 

accident 
15 75 

Fall from 

height 
3 15 

Fall due to slip 1 5 

Hit by buffalo 1 5 

Total 20 100 

There were no neurovascular complications and no 

apparent limb length discrepancies in our patients. Two 

patients developed superficial skin infections at the 

incision site which resolved with oral antibiotics and 

local drainage. All the patients at follow up were able to 

return to their preinjury occupation. 

Table 5: Table depicting the results of the study. 

Parameter 
Interval from injury to 

treatment in weeks 

Time taken for the union 

of the fracture in weeks 

Preoperative knee 

flexion in degrees 

Postoperative knee 

flexion in degrees 

Mean value of 

the parameter 
12 22.6 34 114.5 

 

DISCUSSION 

Neglected fractures of the shaft of femur, although a 

rarity in the developed world are not an uncommon entity 

in the developing countries, especially in the rural areas. 

The main reason for this phenomenon is poor 

socioeconomic status, illiteracy and widespread 

prevalence of quacks and tradional bone setters.9,10 These 

fractures present a unique challenge to the orthopaedic 

surgeon as most of these patients have significant 

morbidity and functional disability. Although closed 

interlocking intramedullary nailing is now the standard 

method of treatment of most of the fresh fractures of the 

shaft of femur, but in the neglected cases this line of 

treatment is not feasible due to soft tissue interposition, 

bone overriding and fibrous tissue formation around the 

fracture site. In these patients, there is also associated 

knee joint stiffness and shortening which has to be 

corrected. Neglected cases of fracture of the shaft of 

femur are treated with open reduction and internal 

fixation with interlocking intramedullary nailing. The 

advantages of open nailing in these patients include, 

easier attainment of absolute anatomical reduction, 

precise interdigitation of the fracture fragments which 

improves rotational stability, ease of opening of the 

medullary canals of the sclerotic bone and rare incidence 

of rotational mal-alignment. Hence, open reduction and 

internal fixation with intramedullary interlocking nailing 

is now considered the treatment of choice for neglected 

fractures of the shaft of femur, as evidenced by several 

studies.11-14. 

In our present study, we evaluated the effectiveness of 

single stage open interlocking intramedullary nailing in 

neglected fracture shaft of femur patients through the 

assessment of attainment of union of the fracture and 

functional results of the limb. 
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This was a prospective observational study conducted on 

patients of either sex with an average age of 26 years 

with the diagnosis of neglected fracture shaft of the femur 

(Table 1). All the patients underwent a single stage open 

interlocking intramedullary nailing (Figure 1a-1e). No 

external bone graft was used, only the callus removed 

from fracture site was reinserted (Figure 1b). The patients 

were followed up for a period of 1 year with serial 

radiographs and measurement of range of motion of the 

knee. All the patients achieved union of their fractures 

with an average duration of 22.6 weeks (Figure 1f, Table 

5), the average range of motion of the knee improved 

from 34 degrees in the preoperative period to 114.5 

degrees in the postoperative period and all the patients 

attained a reasonably good functional status of their limbs 

(Table 5). There were no neurovascular complications 

and limb length discrepancies in any of our patients. Two 

of our patients developed superficial infections at the 

surgical site which resolved with local drainage and 

antibiotics. Four of our patients had residual stiffness. 

Three of the four improved with physiotherapy and 

continuous passive motion, while one patient required 

quadricepsplasty for attainment of functional range of 

motion.  

 

 

 

Figure 1: A: Preoperative radiograph of a patient with neglected 12 week old fracture shaft of femur left. B: 

Postoperative radiograph of the same patient after open reduction and internal fixation with interlocking 

intramedullary nailing. C: Preoperative radiograph of a patient with neglected 8 week old fracture shaft of femur 

left. D: Postoperative anteroposterior radiograph of the same patient after open reduction and internal fixation 

with interlocking intramedullary nailing. E: Postoperative lateral radiograph of the same patient after open 

reduction and internal fixation with interlocking intramedullary nailing. F: Anteroposterior radiograph of a 

patient at a follow up of 1 year showing union after open reduction and internal fixation with interlocking 

intramedullary nailing. 
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The results of our study are quite comparable to other 

studies done about this procedure.8,15 The study by 

Boopalan et al was conducted on 17 patients while our 

study was conducted on 20 patients, the average time to 

union was 16 weeks while in our study it was 22.6 weeks 

which is favourably comparable.8 The study by 

Akinyoola et al was conducted on 52 patients and 

average time to union was 20 weeks, though the sample 

size of this study was much larger than our 20 patients, 

but its results compare quite favourably to our study.15 

CONCLUSION 

From the above analysis, we can infer that single stage 

open intramedullary nailing is a safe and highly effective 

surgical procedure for the management of neglected shaft 

femur fractures with high rates of union and excellent 

functional results. 
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