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INTRODUCTION 

Though Orthopaedics has developed by leaps and bounds no consensus has been reached regarding the ideal management of fracture neck of femur. Conservative management has no role in the treatment of fracture neck of femur .Even though various methods of osteosynthesis are available. The choice of treatment of fracture neck of femur   in 50 – 70 years age group still remains controversial. The conventional methods of fixation which are in vogue now are associated with complications of non union, implant failure and delayed weight bearing of the patients. 

Cortical bone like fibula has been commonly used in augmenting screw fixation of fracture neck of femur. 
There is only one review in literature (Robert Samuelson et al 1989) regarding the use of cancellous bone graft in the treatment of fracture neck of femur. In this study we analyse the advantages of using cancellous bone grafts in the treatment of fracture neck of femur.
AIMS & OBJECTIVES

To find out the effectiveness of Bone Impregnated Hip Screw in the treatment of  fracture neck of femur.

To find out the ideal screw hole size and screw hole pattern in Bone Impregnated Hip Screw.

Measuring the yield strength and comparing them with the yield strength of currently available methods of fixation forms the mechanical part of the study

MATERIALS & METHODS

This study was conducted between September 1999 and December 2002 in the Department of Orthopaedics, 
Medical College, Thiruvananthapuram. Clearance was obtained from the Trivandrum Medical College Human Ethical Committee.
15 patients were treated with Bone Impregnated Hip Screw and 
all the 15 patients volunteered for treatment by Bone Impregnated Hip Screw  after the procedure and complications were explained in detail to them.

Garden Type I, II & III fractures were included in the study. All cases were done under spinal anaesthesia. The age of patients varied between 35 and 55 years. Most common mechanism of injury was fall. The details of the type of fracture, age wise distribution and mechanism of injury is given in Table I. 

	Table I

	Type of fracture
	Number

	Garden type I
	5

	Garden type II
	8

	Garden type III
	2

	Age (years)

	30-35
	2

	35-40
	3

	40-45
	2

	45-50
	3

	50-55
	5

	Mechanism of Injury

	Fall
	10

	RTA
	4

	Assault
	1


Patients positioned in fracture table and 
lateral surgical approach was used. Cancellous bone graft was taken from the iliac crest.  The Bone Impregnated Hip Screw is filled with bone graft taken from iliac crest (Fig I). Fracture is fixed first with 6.5 mm cannulated cancellous screw. Position confirmed using C Arm. This screw is removed and Bone Impregnated Hip Screw is introduced into the track created by 6.5 mm cancellous screw using the Bone Impregnated Hip Screw  spanner. Lock nut applied using 4.5 mm screw driver.
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Fig. I

Patient is allowed non weight bearing crutch walking from the seventh day and 
range of motion exercises are started from the third post operative day.  X-ray is taken at end of 6 weeks to assess progress of union.  Weight bearing is started at end of 12 weeks after confirming union clinically and radiologically.

Mechanical part of the study was to calculate the yield strength of Bone Impregnated Hip Screws with various screw hole sizes and screw hole pattern. This was 
measured using the Amsler universal testing machine. 
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The yield strength of Bone Impregnated Hip Screw was compared with that of conventional screws.
OBSERVATIONS & RESULT

Majority of fractures united within 16 weeks (Fig II) and the details of union rate are given in Table II. Non union was seen in 2 cases treated by Bone Impregnated Hip Screw. Superficial infection was present in one case and was treated by appropriate antibiotic cover.

	Table II

	Time (weeks)
	BIHS group

	8 – 10
	0

	10 - 12
	2

	12 - 16
	7

	>16
	3
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Fig. II

The yield strength of Bone Impregnated Hip Screw was found to be more when screw holes were put in a staggered pattern rather than uniform pattern 
(Fig III). The diameter of the holes also had an impact on the yield strength. Bone Impregnated Hip Screws with 2 mm holes had more yield strength than those with 3 mm holes. The yield strength of Bone Impregnated Hip Screw with 2 mm holes was found to be more than the conventional 6.5 mm cancellous screw but less that Richard Dynamic Hip Screw. The detailed analysis of the yield strength is given in Table III. 
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Fig. III

	Table III

	Screw
	Outer diameter

(mm)
	Inner diameter

(mm)
	Hole diameter

(mm)
	Area

(mm2)
	Load bearing capacity

(Kg)

	DHS
	7.2
	3.17
	 
	32.82
	2200

	6.5mm cancellous screw
	4.55
	1.85
	 
	13.57
	650

	BIHS

2mm hole
	6.32
	3.75
	2
	8.1
	450

	BIHS

3mm hole
	6.91
	3.63
	3
	18.70
	350


DISCUSSION

Fracture neck of femur around 50 year group is still an unresolved problem.  Studies show a failure rate as high as 30% to 50% in surgical fixation of fracture neck of femur.  The rate of union attained by BIHS was comparable to any other standard method of fixation.
The non union rate in the BIHS group (20%) was less than that of the cancellous group (26.7%).

All non unions occurred in Garden Type III fractures which could point to the fact that the amount of initial trauma was a determining factor in the development of non union in fracture neck of femur.

The yield strength of Bone Impregnated Hip Screw was more than 6.5 mm cancellous screw. The placement of screw holes also affected yield strength. More yield strength was seen when holes were placed in a staggered arrangement than in a straight line. 

CONCLUSION

Bone Impregnated Hip Screw  produced early and better bone healing and less chance of non union.  The non union rate was less than cancellous screw group. Morbidity in Bone Impregnated Hip Screw  group was less when compared to cancellous screw group.

Staggered placement of screw holes increased the yield strength of screw. 
The yield strength of the screw is inversely proportional to the square of the diameter of the screw hole.  The effectiveness of BIHS is well established and Phase II clinical trial is underway.

Further studies must be directed for the development of BIHS made of MRI friendly metal or ceramic as used in


Cage spinal instrumentation or made of biodegradable materials so that screw removal is avoided.
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