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ABSTRACT
Objective: To assess the outcome of the management of long bone fractures with intramedullary interlocking nailing SIGN (surgical implant generation network).
Patients and Methods: This prospective study was carried out at Department of Orthopaedic GMMMC Sukkur from March 2009 to FEB 2011. Total number of 80 cases treated with open/closed reduction with SIGN Nailing, Surgical data base was used, radiographs were used to determine fracture characteristics, aligment and fracture healing. This includes those patients with fresh and old fractures, while patients with severe communition were excluded.
Results: Male to female ratio was 3:1, age range 18 to 73.There were 73 closed and 7 open fractures, 9 cases of implant failure. There were 7 retrograde femurs, 47 anterograde femur, 25 tibia and 1 humerus. Interlocking was done in 100% of cases. Surgical duration was 60 to 120 minutes and hospital stay was 5 to 7 days post intervention. Complication included superficial infection in 5 cases, deep infection 2 cases and screws loosing 2 cases. Time to union averaged 18 weeks with union ratio of 95%.
Conclusion: SIGN intramedullary nailing system is effect in treatment option for diaphyseal fracture in the developing world with good result of fracture healing and patients satisfaction with minimal complication ratio comparable result.
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INTRODUCTION
Intramedullary interlocking nailing is now the gold standard in the treatment of long bone fractures as it offers good control of limb length and rotational alignment.1,2 Intramedullary nailing was originally performed using thin, flexible rods. Reamed nailing allows insertion of larger nails with a tighter fit throughout a longer segment shaft, with improved stability and increased nail strength.3-6 The initial unlock design was modified to allow proximal and distal interlocking. This further improved the indication for nailing to include comminuted fractures the technique is now well established in management of fractures of long bones.7,8 However the cost of instrumentation and the nail been a major factor initiating against the wide spread use especially in third world country like ours. We have used SIGN (surgical implant generation network) nail for this study. Intramedullary nails are inserted with use of C-arm, as this system has special distal locking Jig system without use of C-arm. These nails are given free of cost to every patient.

PATIENTS AND METHODS
A prospective study of long bone fracture treated with the open/close reduction in the department of Orthopedic Surgery Ghulam Muhammad Mahar Medical College Sukkur from March 2009 to Feb 2011.All the patients who presented with the closed fractures or Gustilo type 1 open fracture of femur, tibia and humerus were included in this study. This includes those patients with the fresh and old fractures, while patients with severe communition were excluded. Those with fresh fractures had initial clinical assessment, resuscitation and investigation done in the accident and emergency department of hospital. These include history taking, physical examination, essential haematological and radiological investigation. The roentogram was used to assess for fracture configuration (Figs. 1-2). Nail. All the patients had prophylactic antibiotics used intravenous ceftriaxone 1 gm with appropriate sized nail was selected intra-operatively based on the last reamer size. The patients with segmental fracture had passage of the nail with minimal exposure of middle fragment in order to avoid stripping of the soft tissue which may further compromise the blood supply to it.9 Those patients with butterfly fragment had the fragment reduced. A roentogram of bone is taken to ascertain the presence of soft callus at the fracture site. The patients had quadriceps exercise postoperatively.10 The patients were the mobilized out of bed non-weight bearing on axillary crutches and subsequently discharged once stable. They are then followed up at consultant outpatient clinics. Full weight bearing was commenced once radiological union occurred. The radiological union was defined for the purpose of this study as when fracture line was completely obliterated.
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Fig.1: Preoperative view Fig.2: Post-operative view
RESULTS
There were 60 males (75%) and 20 females (25%). Male to female ratio was 3:1 with age range was 18 to 73 (Table 1). Old fractures with previous implants used 35 cases include dynamic compression plate 20, external fixator 10 and Kuntscher nail 5 (Table 2). There were 73 closed and 7 open fractures, 9 cases of implant failure. There were 7 retrograde femur, 47 anterograde femur, 25 tibia and 1 humerus (Table 3). Interlocking was done in 100% of cases. Surgical duration was 60 to 120 minutes and hospital stay was 5 to 7 days post-intervention. Complication included superficial infection in 5 cases, deep infection 2 cases, screws loosing 2 cases. Time to union averaged 18 week with union ratio of 95%.

Table 1: Frequency and percentage of genders (n=80)
	Gender
	No.
	%

	Male
	60
	75.0

	Female
	20
	25.0


Table 2: Frequency and percentage of previous implants used (n=35)

	Implant used
	No.
	%

	Dynamic compression plate
	20
	57.1

	External fixator
	10
	28.5

	Kuntscher nail
	5
	14.4


Table 3: Frequency and percentage of side surgical approaches (n=80)

	Surgical approach
	Right side
	Left side

	
	No.
	%
	No.
	%

	Anterograde femur
	27
	33.7
	20
	25.0

	Retrograde femur
	4
	5.0
	3
	3.7

	Tibia
	14
	17.7
	11
	13.7

	Humerus
	1
	1.2
	-
	-


DISCUSSION
Larsen et al Studied 45 patients with reamed interlock nail in whom average tie to fracture healing was 16.7 weeks and had two malunion while in our study healing time was 19 weeks with no malunion.3,11 Bonnevialle et al12 studied intramedullary nailing with reaming (Grosse-Kempf nail) in 32 patient in whom only one case (3.12%) developed deep infection while nailing with moderate reaming remains the preferred method for treatment of tibial diaphyseal fracture. There was normal range of active movement in knee and ankle while nineteen out of thirty eight (50%) patients complained of pain at the site of nail insertion while in our study knee was observed in 21 (70%) cases. Steinberg and his colleagues studied 54cases. Vaisto et al13 studied 36 patients in whom 12 (33%) patients were painless at knee and ankle and 24 (67%) patients had anterior knee pain at follow-up while in our study knee pain was observed in 21 (70%) patients. Vidyadhara et al14 studied the clinico-radiological outcome of interlock nail in tibia in which he found that the average time of fractures healing was 20.1 weeks while in our study it was 19 weeks. The advantages of interlocking nails was the prevention of shortening and mal-alignment but despite the locking this has not been completely prevented with reports of 1-2 and 10-15 degree of mal-rotation regards as excellent to good results.15 Interlocking nailing has biological and biomechanical advantages in comparison with plate osteosynthesis.16 Patients treated with intramedullary nails had statistically a better range of the ankle dorsiflexion.17 Effect in managing femoral shaft fracture, yet there was a 54 patient perioprative complication rate. Medullary nailing is the treatment of choice for all femoral fractures from lesser trochanter to 10 centimeters above the knee joints.18-20 Early weight–bearing after reamed statics interlocked nailing of Winquist type 2, 3 and 4 femoral fractures is a safe and effective method, and the risk of implant failure does not preclude the procedure.21 In a systemic overview and met-analysis by Bhandari22, 7% nonunion rate was reported, but in our report the rate of nonunion was about 4.41%. The prevalence of infection in Tuzuner’s23 report was 2.38%. In our research there was 1.47% infection in 136 cases. In a prospective randomized trial, Im et al24, concluded recently that ORIF restore alignment better then IM nailing.
CONCLUSION
SIGN intramedullary nailing system is effect in treatment option for disphyseal fracture in the developing world with good result of fracture healing and patients satisfaction with minimal complication ratio comparable result.
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