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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. 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 by doing an animal experimental study.
AIMS & OBJECTIVES

1. To find out the effectiveness of using cancellous bone graft in the treatment of fracture neck of femur.

2. To find out the ideal screw hole size for Bone Impregnated Hip Screw.

3. To find out the ideal screw hole placement in Bone Impregnated Hip Screw.

MATERIALS & METHODS

This animal experimental study was conducted at the Government Veterinary Hospital, Trivandrum. Clearance for the animal experiment study was obtained from the  Ethical Committee of Medical College, Trivandrum and the Ethical Committee of the Department of Animal Husbandry, Government of Kerala.

The animal selected was goat due to the similarity of goat hip joint to human hip joint. Study was conducted on 5 young goats about 2 years of age. 3 goats had the experimental Bone Impregnated Hip Screw with different screw hole sizes and pattern of screw hole arrangement. Two goats had conventional 6.5mm cancellous screw fixation.

 The Bone Impregnated Hip Screw was made of biocompatible 316 stainless steel [Fig. 1].
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Figure 1
Intravenous anaesthetic agents were used. Hip exposed by veterinary surgeon and the Sciatic nerve was isolated. Fracture neck of femur was produced surgically and later these fractures were fixed with various screws as mentioned earlier [Fig. 2]. Protective spica was given for 3 weeks [Fig. 3].  Full range of ambulation was allowed after this period. Histopathological evaluation was done at end of 3 months. 
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Figure 2

Mechanical part of study was to determine the ideal screw hole size and screw hole placement for Bone Impregnated Hip Screw. The ideal screw hole size is that which does not impair the yield strength of Bone Impregnated Hip Screw but also allows bone ingrowth through the screw holes. Bone Impregnated Hip Screws with 2 mm and 3 mm  diameter screw holes were  manufactured and their yield strengths were tested.
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Figure 3
Another part of the mechanical part of the study was to determine the ideal screw hole pattern. Yield strength of the Bone Impregnated Hip Screws with uniform and staggered screw hole placement was tested [Fig. 4].
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Figure 4
Yield strength of the various screws were tested using the AMSLER universal testing machine at the Department of Civil Engineering, Government College of Engineering, Trivandrum. The yield strength of the various screws was calculated using the formula
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The area of the screw was calculated by using the formula 3.14/4 (D2 –d2)-3bt, where D is the outer diameter of the screw, d the inner diameter of the screw, b the screw hole size and t the thickness of the screw.

OBSERVATIONS & RESULTS

The radiological examination of the goats revealed abundant callus and good fracture union in the Bone Impregnated Hip Screw group [Fig. 5].   6.5mm cancellous group showed lesser callus.
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Figure 5

Gross pathology revealed union of the fracture site with abundant callus formation [Fig. 6].
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Figure 6

 Histopathology revealed that the bone present inside the screw hole was of normal architecture with near normal osteoid.  Capillaries and vascular channels were seen to have grown from the bone of neck of femur to the bone inside the screw [Fig. 7].  Increased osteoid and bone formation and early  union was seen in the BIHS group.
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Figure 7

Results show that BIHS with
2mm diameter holes has yield strength more than that of 6.5mm cancellous group but less  than that of Richards Dynamic Hip Screw.

The placement of screw holes also affected yield strength. More yield strength was seen when screws were placed in a staggered arrangement than in straight line.

The yield strength of the Bone Impregnated Hip Screw and other conventional screw are given in detail in Table I.
	Table I

	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


CONCLUSION

The BIHS group showed more osteiod formation and better fracture union than the 6.5mm cancellous group.

The yield strength of the BIHS was more than the 6.5 mm cancellous screw but less than Richards Dynamic Hip Screw.  Staggered placement of the holes increases the yield strength of the screw.  The yield strength of the screw is inversely proportional to the square of the diameter of the screw hole.

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 can be avoided.
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