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TREATMENT OF COMMINUTIVE DIAPHYSEAL METACARPAL FRACTURE IN A CALF  USING THE ILIZAROV CIRCULAR EXTERNAL FIXATION SYSTEM 
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Summary
This study was carried out in the University of Ankara, Faculty of Veterinary Medicine, Department of Orthopaedics and Traumatology, following the diagnosis of a metacarpal fracture in a female, 2 months old heifer calf weighting 85kg. 
After clinical and radiographical examinations a comminutive fracture was observed at the diaphyses at the distal third of the left metacarpus. 
General anesthesia was done by xylazine and ketamine, and the fixation of the fracture was performed using the Ilizarov circular external fixator apparatus, with three rings of 150 mm diameter and three rods. During the post-operative period, was given care to the base of the pins and antibiotics were given parenterally. 
            No reaction against the external fixation system was observed and the animal tolerated the splint well. The calf began to use its limb on the 2nd day after the operation, and tried to stand on the 15th day. Consolidation was completed on 45th day and the apparatus was removed on 60th day without anesthesic. The animal weighed 120 kg on the 60th day. The Ilizarov circular external fixation system can be safely used in such cases, this being the first occasion on a comminutive metacarpal fracture of a calf. 
 

Introduction
Metacarpal fractures are the most common ones seen in cattle (1,4,12,17,18,22,37,42,43,44), while fractures of the fore limbs are more frequently encountered than those of the hind limbs (43). Metacarpal and metatarsal fractures comprise 50% of all bovine fractures (12). Metacarpal fractures occur twice more frequently than metatarsal fractures (43), and are more frequently diagnosed than those of the radius and tibia (35,36). 
Although there is a restrictive soft tissue surrounding the bone, open fractures  of the metacarpus are rarely seen quite frequently (12,17,18,22,43,44). Open fractures occur, during delivery of the calf following the use of force. 
Fractures affecting the growth plate, are frequently  diagnosed in young animals (4,12,22,29,42,43). 
Metacarpal fractures are usually a sequel to various kinds of injuries, (traffic accidents, etc.) being kicked by other animals or use of extreme force in parturition (39,44). 
There are three kinds of metacarpal diaphyseal fracture configurations: 
Simple fractures: almost complete circumferential contact: Wedge fractures: partial contact, and complex comminutive, that have no contact between the main proximal and distal fragments (39). 
The classification system of Unger et al. (45) for shaft fractures of the metacarpus in cattle and long bone fractures in dogs and cats, is in common usage during the last few years (4,36). 
Many different methods that depend on the animal’s weight and the configuration of the fracture, are used for treating metacarpal fractures (37,39). The most common is the external coaptation bandage (1,12,42,43,44); Transfixation pinning (12,17,18,27,28,44); plate and screw applications (1,3,12,13,17,18,44,46,47), pinning (4,13,22). In the last few years, there are two reports on the Ilizarov circular external fixation system for treatment of metacarpal fractures in cattle (15,34). 
Treatment of long bone fractures, comminutive, infected, defected and open fractures continue to be confronted with many problems (9,23,30,31,32,33,38). The use of external fixators in fracture treatments, has become more prevalent in the last two decades. The Ilizarov circular external fixation system, which provides the whole limb and joint with earlier mobility, also enables compression and distraction between the fragments, has now become a useful alternative for treatment of orthopaedic problems (2,5,11,14,19,20,21,24,26). 
In this study, we present the treatment and results of a comminutive diaphyseal metacarpus fracture of a 2 months aged old female calf. 
    
Materials and Methods
A 2 months old female calf weighing 85 kilogrames was presented. 
	Examination: After clinical and radiological examinations, a comminutive fracture was diagnosed at the diaphyseal distal third of the left metacarpus (Fig. 1.). For economic reasons and because it was a comminutive fracture, we decided to treat it with the Ilizarov circular external fixation system. This type of fracture is classified as “52C” according to Unger et al (45).   
Anesthesia:  Following premedication with intramuscular injection of 0.22mg/kg of xylaine hydrocloride (Rompun, BAYER 23.32 mg/ml), ketamine hydrocloride  (Ketalar, PARKE-DAVIS 50mg/ml) was administered intramuscularly (2mg/kbw) for general anesthesia.  
Planning: Taking the diameter and number of the rings, Kirschner pins (2 mm. diameter) of appropriate thickness, the blood circulation and innervation of the area and the anatomical construction into consideration, the direction and the penetration level of the transcortical pins were determined by preoperative radiography (5,6,7,8,9,16,25). The fixation system was first set in place on the limb then the whole set was sterilized (25,30,31,40,41). 
Operation: The calf was cast so that the left metacarpus was uppermost. After shaving and disinfection, this area was covered with sterile towels. 
Ilizarov system was set up with three rings of 150 mm diameter and three rods, so that the 1st  and 2nd rings, 2nd and 3rd were seperately connected to the rods. This fixator apparatus was placed on the limb so that two rings were on the proximal and the third on the distal fragment with the fracture line between the 2nd and 3rd  rings (Fig. 2). The distance between the skin and fixator was kept at 2-3 cm along the bone. The apparatus was held in the upright position. The rings with two Kirschner pins of 2 mm length were fit through the suitable anatomical penetration level and direction by a hand perforator. The pin tension was estimated to be 70 kg after taking into consideration the weight of the animal the apparatus and the area. A gauze sponge with antibiotics was applied to protect against pin track infections (Fig 3). 
	
Fig. 1: a comminutive fracture was diagnosed at the diaphyseal distal third of the left metacarpus
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Fig. 2:  A fixator apparatus was placed on the limb so that two rings were on the proximal and the third on the distal fragment with the fracture line between the 2nd and 3rd  rings.
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Fig. 3: A gauze sponge with antibiotics was applied to protect against pin track infections.   
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Post-operative care: After the operation, radiographs of the operated forelimb were taken to estimate the position of the fracture, the penetration level and direction of the pins. 
100 mg/kg Seftazidim pentahidrat (Fortum, GLAXO-WELLCOME 2gr), the  antibiotic i.m. injections were done for 8 days. The daily care of the base of the pins was done by the owner with polyvinilprolidon (polyod solution, DROGSAN 10%) solution. Periodic clinical, orthopaedic and radiologic examinations and owner survey were also carried out. 
 

 

Results
	There was no reaction against the apparatus. The animal tried to use its leg on the second day after the operation, and on the fifteenth day it began to put its weight on the leg and move it (Fig. 4). 
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Fig. 4


 

	The radiographic consolidation was completed by the 45th day postoperatively (Fig. 5). The apparatus was removed on the 60th day by cutting off the pins without anesthesia or bandaging  The animal now weighed 120 kg.   
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Fig. 5:


 

Discussion
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