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ABSTRACT 

Background: The interlocking intramedullary nail has become the standard treatment for most long-

bone diaphyseal and selected metaphyseal fractures. The Surgical Implant Generation Network (SIGN) 

intramedullary nail is a set designed for use in treating patients in resource poor regions who need, 

but cannot afford an intramedullary interlocking system. 

Aim: To assess the demographics, pattern of injuries and surgical outcome of patients with lower limb 

fractures treated with the SIGN interlocking nails at the University of Port Harcourt Teaching 

Hospital. 

Methods: All patients who had intramedullary nailing of lower limb long bone fractures between 

March 2013 and March 2016 using the SIGN nails were included in this study. Details on 

demographics, bone fractured and surgical technique were collected using the SIGN database pro-

forma. 

Results: Fifty one surgeries were performed on forty eight (48) patients, fourteen females and thirty 

four males. Male to female ratio was 2.4: 1 and ages ranged between 18 and 90 years, the mean age 

being 38.7± 1.6 years. Thirty seven (72.5%) patients had femoral fractures while fourteen (27.5%) 

patients had tibial fractures, three (5.9%) of these patients had floating knees. A total of forty nine 

(96.1%) fractures showed clinical and radiologic evidence of fracture healing at six months. Total 

complication rate was 10.5%, and included two (4.2%) cases of surgical site infection, one (2.1%) case 

of post- operative bleeding and one (2.1%) case each of missed distal interlock and implant failure. 

Conclusion: The advantages of interlocking intramedullary nail fixation of long bone diaphyseal 

fractures have been well documented. Despite the disadvantages of opening the fracture site and 

disrupting the fracture hematoma, the SIGN system, with open reduction of the fracture is quite 

adequate in treating these fractures. 
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INTRODUCTION 

The Surgical Implant Generation Network (SIGN) intramedullary nail and interlocking screw set is a 

set designed for use in treating patients who need, but cannot afford an intramedullary interlocking 

system.1 The system has been distributed to numerous centers in low and middle income countries 

around the world2, of which the University of Port Harcourt Teaching Hospital (UPTH) is one. The 
SIGN database implemented in 2003 was set up to record all SIGN surgeries performed, including 

pre- and post- operative radiographs. 

 

The interlocking intramedullary nail is commonly used for long-bone fracture fixation and has 

become the standard treatment for most long-bone diaphyseal and selected metaphyseal 
fractures.3-7 Fracture reduction is usually done closed with the aid of an image intensifier which is 

not readily available in most centres in developing countries.8,9 The SIGN nail is designed to be used 

without an image intensifier. However, open reduction of the fracture needs to done. 

 
Although the SIGN nail has been available for decades, it is relatively novel in Nigeria, and is likely 

to have a learning curve before most surgeons become comfortable with the use of the external 

interlocking jig. Hence, the study aiming to assess the demographics, pattern of injuries and surgical 

outcome of patients with lower limb fractures treated with the SIGN interlocking nails at UPTH. 

 
METHODOLOGY 

This study was carried out in the orthopaedic unit of the University of Port Harcourt Teaching 

Hospital which is a 500 bed tertiary institution owned and managed by the Federal Government of 

Nigeria, and employed a cross sectional design involving all patients who had intramedullary 

nailing of lower limb long bone fractures between March 2013 and March 2016 using the SIGN 
nails. Details on demographics, bone fractured and surgical technique were collected using the SIGN 

database pro-forma.  Data were analyzed using the Statistical Package for Social Sciences (SPSS) 

version 20. Data were presented as tables and charts. Frequencies and proportions were used to 

summarize data. 
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RESULTS 
Fifty one surgeries were performed on forty eight (48) patients, fourteen females and thirty four 

males. Male to female ratio was 2.4: 1 (Fig. 1). The ages ranged between 18 and 90 years, with the 

majority, (15 patients) being within the 31 to 40 age group (Fig. 2) and the mean age 38.7±1.6 

years. Thirty seven (72.5%) patients had femoral fractures, fourteen (27.5%) patients had tibial 

fractures while three (5.9%) of these patients had floating knees. 
 The frequency of involvement of the left and right limbs was almost equal and majority of fractures 

were closed (92.2%) (Table 1). Open reduction was performed for all fractures. Distribution of nail 

sizes and the number of each size used is shown in Table 2; all nails were locked proximally and 

distally with at least one interlocking screw. 

A total of forty nine (96.1%) fractures showed clinical and radiologic evidence of fracture healing at 
6 months; these included all patients with tibial fractures and thirty five patients with femoral 

fractures 

There were two cases (4.2%) of infection, both in open fractures; one superficial infection in a tibial 

fracture, managed with antibiotics and wound dressing and one deep infection in a femoral fracture 
which required removal of the implant and application of an external fixator. One (2.1%) patient 

had post-operative bleeding severe enough to necessitate intervention. The distal interlock screw 

hole was missed completely in one (2.1%) patient with a femoral fracture. The patient was taken 

back to theatre and the screw placed adequately. There was one (2.1%) case of implant failure. 

Total complication rate was 10.5%. (Table 3) 
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Figure 1: Gender distribution of patients 

 

 

 
Figure 2: Age distribution 
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Table 1: Features of fracture among patients 

Features of fracture N % 
Type of fracture*   

Closed 47 92.2 

Type 1+ 3 5.9 

Type 3+ 1 2.0 

Site of fracture*   

Femur 37 72.5 

Tibia 14 27.5 

Side of fracture*   

Left 26 51.0 

Right 25 49.0 

*Three (3) patients had double fractures 
+ Using the Gustillo and Anderson classification of open fractures  

 

Table 2: distribution of nail sizes  

 

Nail 

length 

(mm) 280 300 320 340 360 380 400 

Nail 

diameter 

(mm)  

 

              

8  1 2 2 2 2 2  0 

9   0 1 3 3 8 2 2 

10  2 2 1 4 2 6 4 
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Table 3: Complications 

 

 

 
 

 

 

 

 
 

 

DISCUSSION 

Interlocking nailing can be used to fix almost any lower limb diaphyseal fracture. It reduces surgical 
exposure and periosteal stripping, acts as a load-sharing internal splint, and offers greater 

rotational stability while counteracting axial and bending forces.8 This study examined the 

demographics of patients who had interlocking nailing of lower limb fractures due to trauma, either 

acutely, or following  mal-unions and  non-unions as well as outcome and complications. The 

standard for lower limb long bone shaft fractures is early surgery (preferably within 48hours), 
closed reduction and nailing. However in resource poor countries, where imaging is not available, 

open reduction may be performed. This was done for all patients. 

Majority of patients were male, with the modal age group being the 21 to 40 year age bracket, 

which is consistent with most other national and international trauma statistics.5,14 Femoral 

fractures were commoner, probably due to the fact that various other options are available for 
adequate management of tibial fractures, including non-operative management and the use of 

external fixation.10,11 

Both proximal and distal interlocking are necessary to provide rotational stability, the interlocking 

screw may be placed in the static or dynamic holes, hence a minimum of two interlocking screws 

(one proximal, one distal) were inserted for each nail. All the surgeons expressed varying degrees 

 N % 

Missed distal interlock 1 2.1 

Broken nail 1 2.1 

Post op bleeding 1 2.1 

Infection 2 4.2 

Total  5 10.5 
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of difficulty in achieving distal interlock, especially for the femur, and in one case it was missed 
completely, necessitating a return to theatre. 

Fracture union rate was 96.1% at six months, which is comparable to that of the literature available 

for both open and closed reduction.15,16 

Documented complications of intramedullary interlocking nail can be categorized into 

intraoperative, early postoperative, and late postoperative, including but not limited to fracture 
propagation, inadequate/poor fixation, neurovascular injury, superficial and deep wound infection, 

compartment syndrome, deep vein thrombosis, delayed union, non-union and implant failure, open 

reduction is said to increase complication rate.12,13 Some studies have however shown comparable 

complication rates between open and closed reduction.15-17 Our complication rate was 10.5%, 

which is similar to those in these studies. 
Although the SIGN nail is provided free of charge, several patients still had challenges in providing 

drugs and paying for pre- and post -operative radiographs and other hospital fees. A lot of potential 

patients signed against medical advice and left the hospital to patronize traditional bone setters. 

 
CONCLUSION 

Intramedullary interlocking nailing has become the standard for fixing lower limb diaphyseal 

fractures. The SIGN system is advantageous in low and middle income countries as the implants 

and instrumentation are provided free of charge and the external jig makes distal locking possible 

without the use of an image intensifier. This study shows acceptable rate of fracture healing and 
low complication rate despite the disadvantages of opening the fracture site and disrupting the 

fracture hematoma. Although some surgeons experience some difficulty in achieving distal locking, 

the SIGN system, with open reduction of the fracture is quite adequate in treating these fractures. 
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