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Abstract

This case study shows a cross pin technique of 

treating an epiphyseal fracture using the Kirschner 

wires in the case of a ten-month old European cat. 

The radiological diagnosis was performed both before 

and after the implantation. The radiological diagnosis 

proved a few day epiphyseal exfoliation of the left 

distal radius and the epiphyseal fracture of the distal 

ulna. The cat was sedated and subjected to general 

anesthesia. An operation was performed to stabilize 

the radius with the Kirschner wires, using the cross 

pin technique going through the distal epiphyseal 

and the cortical bone of the radius. The limb was 

immobilised for 4 weeks. After one month the reope-

ration was performed to remove the Kirschner wires.  

The microstructure of the implanted wires was 

observed using the scanning electron microscope 

equipped with X-ray energy dispersion spectrometer 

(SEM-EDS). The chemical analysis in the area around 

the operated tissue was performed. The radiological 

analysis showed the proper bone adjustment and 

its complete healing after 4 weeks after the surgery. 

The SEM-EDS analysis revealed no corrosion of the 

wire and lack of nickel in the tissues surrounding the 

implants. Throughout the rehabilitation the applied 

stabilization assured the cat the ordinary living con-

ditions without noticeable discomfort. 

Keywords: Kirschner wires, implants for osteosynthe-

sis, RTG analysis, SEM-EDS analysis

[Engineering of Biomaterials 141 (2017) 20-27] 

Introduction

absorbing jumps from heights, sometimes fall victim to 

the limbs, being hit by a car or attacked by another animal 

to treat the injured cat with anti-shock drugs and painkillers 

the injuries and take decisions regarding the further steps 
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a scale of the damage and act in respect to biomechani-

cal details and the healing process of the broken bones.  

In general, cats’ injuries might be successfully treated with 

 

a rapid and complete restoration of the limb function.  

range of motion in the joint are necessary for the complete 

limb function. Osteosynthesis attempts to achieve this goal 

fractures is derived from the one used for humans. The medi-

cal devices, i.e. implants used in veterinary medicine include 

increasing. Therefore, keeping in mind the wellness of the 

patient and the individual nature of the fracture, a veterinary 

is its biocompatibility, which is related to the behaviour of 

surrounding biological system.

-

less steel is used as an implant due to its good mechanical 

properties, a relatively low price and an easy manufacturing 

process. However, it possesses poor wear properties, such 

as the force-bearing surface and low corrosion endurance. 

The interaction between the surrounding physiological 

environment and the surface of the implant is crucial as it 

may lead to the failure of the implant to function the way  

on the patient, resulting in the rejection of the implant by 

the surrounding tissue [10]. 

Therefore, the aim of this study is to give a reader the in-

formation of bone fracture treatment using metallic wires and 

prove the corrosion resistance of the investigated implants.

veterinary center with the lameness of the left forelimb per-

pain and deformation in the area of the wrist. The radiologi-

cats with immature skeleton and still within the growing 

process. In many cases such injuries are treated in a tradi-

tional manner, i.e. the fracture reposition and application of 

a stiffening bandage. 

In this case such a treatment would not have been  

before and the bone fracture was considerably displaced. 

because of the simplicity of the method, the minimal risk of 

growth plate damage and a very small (a few millimeters) 

removal of the implant an easy procedure. The proposed 

for load carrying of the front limb. The ulna fracture was left 

to spontaneous healing.
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niona na okres 4 tygodni. 
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dnie.
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The cat was sedated with Medetomidine hydrochloride, 

catheter was then placed. The induction of general anesthe-

-

cal area was prepared. For this purpose the peripheral 

serviette. The surgical access was the dorsal region of the 

paracentral styloid process and anchored in the opposite 

cortical bone of the radius epiphyseal. The surgical wound 

was sutured with needled Biosyn 3-0. The wound area was 

treated with the gentamicin ointment and protected with  

 

-

 

 

The limb was immobilised for 4 weeks.

In the case of immature patients, it is important to re-

move the implants as soon as their presence is no longer 

necessary for the bone stability and function. This may be 

a time of clinical symphysis (6-12 weeks), but radiological 

The wires were observed using the scanning electron micro-

-
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were performed together with the chemical analysis of the 

the detailed chemical analysis. The results are presented in 

the form of elements mapping distribution in the measured 

the surface of the tested implants.

old cat. It is clearly visible that the epiphyseal distal of ra-

dius is displaced, the ulna - fractured and the growth plate 

-

from the distal part of the bone through the bone fracture.  

-

reimplantation is shown. 

behavior of the animal during the convalescence. There 

is just a little wound outside, with small stitches. The cat 

straight after anesthesia is able to walk, which also shortens 

only a limited area to move freely and a number of jumps 

noticeable discomfort. 
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P1

% wag.

wt%

11.1

1.2

0.2 0,1

4.2 0.6

2.1

1.4 0.4

0.0 0.0

3.7

0.0 0.0

Total 100.0 100.0

P2

 % wag.

wt%

0.5 0.7

3.2 1.3

16.3 12.2

2.6 1.8

13.6

Total 100.0 100.0

B)

B)
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after one month of the surgery. The main elements visible 

in the mapping correspond to the chemical composition 

month we observe a web on the implant surface. The analy-

sis shows additionally the presence of carbon and sodium 

which come from the tissue. 

-

such as cracks or porosity presence on the investigated 

high carbon content. Its increased content probably results 

from the presence of a small amount of tissue over the en-

tissue, which is important due to the irritant properties of this 

was not released from the implant into the tissue.

Medical grade materials, devices and implants must meet 

stainless steel are especially subjected to corrosion process-

stress corrosion cracking, corrosion fatigue and fretting cor-

rosion) may interact, causing a premature structural failure 

and an accelerated release of metal particles and ions. 

The clinical importance of degradation of metal implants is 

evidenced by particulate corrosion and wear products in the 

tissue surrounding the implant, which may ultimately result 

in a cascade of events leading to periprosthetic bone loss 

medical devices, the heat treat process, the cleanliness of 

materials are the basis for selecting a proper alternative or 

might serve as the background for further development of 

new materials. The microstructure of the implant has also 

-

loading of the inserted implants [14]. 

resulting in the failure of biomedical implant devices, au-

thors recommend to investigate the implant’s surface using 

-

structure observation and analysis of chemical composition. 
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ulna, especially in the case of young animals. There were 

no complications observed, such as stress, infection, or 

The combination of scanning electron microscopy and 

changes in the chemical composition during degradation or 

corrosion of the implants. 

observation of a large group of patients and the implant 

analysis after various implantation times.
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