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ABSTRACT 

The treatment of bone fractures is aimed at consolidating and returns of function as soon as possible and can be performed by 

different methods. Treatment with the plate in fractures of the femur in bridge aims not to address the location of fracture and stabilize 

it, maintaining the anatomical axis by the fixation of proximal and distal segments. Postoperative follow-up of the fracture is 

necessary to evaluate the irrigation of the bone structure and the effect of the method. The scintigraphy is a method capable of 

assessing the degree of bone remodeling and the presence or absence of local bone homeostasis. The objective of this report is to 

present the case of a rabbit, male, which was subjected to osteotomy and fixation of the femoral diaphysis by means of the plate in the 

bridge. After 10 days the animal was subjected to scintigraphic and radiographic evaluations. The animal came to death and an 

autopsy was performed on the same when it was observed  macroscopy consistent with acute osteomyelitis due to contamination post-

operative time. Radiographic evaluation in acute osteomyelitis is unclear. The methods assist in the scintigraphic diagnosis of 

osteomyelitis by allowing the detection of functional changes in this infectious process. The bone scintigraphy with diphosphonates 

labeled with technetium-99m shows increased bone turnover in the infected area and its high sensitivity, even in an early stage makes 

it the method of choice in the diagnosis of acute osteomyelitis in patients without prior bone disease and bone radiologically normal. 

 

 

1. INTRODUCTION 

 

Several factors are important in the pathogenesis of post-traumatic bone infection. Among the factors related to 

the environment of the wound, the presence of devitalized tissue and bone contamination by the virulent 

bacterial strain are very important. 

 

Other factors such as extent of tissue damage, presence of hematoma, edema, changes in blood flow, necrosis 

of adjacent tissues, presence of prostheses, implants and grafts may contribute to the establishment of bone 

infections, among the microorganisms are referred to the Staphylococcus aureus as the most frequently isolated 

in both human patients and in animals ( FOSSUM and HULSE, 1992; LEW and WALDVOLGEL, 1997). 

 

The bone scintigraphy is generally used for the detection of bone metastases, assessment of injuries, 

complications such as fractures in osteomyelitis (SILBERSTEIN, 1980). The images represent the distribution 

of the agent at sites of new bone formation and remodeling in regions of increased blood flow (LAMB, 1991). 

Abnormalities in bone tissue can be detected by scintigraphy before being observed to radiography 

because this is a technique sensitive to the increase in bone turnover that usually precedes the structural change 

(HEAD AND DANIEL, 2004, LAMB, 1991). 
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Although osteomyelitis can be diagnosed by several methods, the simple radiograph generally used is not 

sensitive enough to detect the changes of osteomyelitis where the initial demineralization from 30 to 50% 

occurs before the radiographic changes are detectable (KHOURY et al., 2003). The scintigraphic image shows 

increased activity of bone with three days of infection and that early detection allows treatment is started before 

the necrotic bone becomes extensive (LAMB, 1987). Despite scintigraphy with 99mTc-MDP is a procedure not 

specific to this disease, the techniques using labeled leukocytes require the completion of an image provided by 

conventional bone scintigraphy to differentiate osteomyelitis from soft-tissue infection  

(khoury et al., 2003). Although scintigraphy with leukocytes labeled with the indium radioisotope is sensitive 

and specific for acute osteomyelitis, the labeling of leukocyte radionuclide is slow and expensive. 

This paper aims to present the case of a rabbit with acute osteomyelitis due to contamination after experimental 

osteotomy and fixation of the femoral diaphysis by means of the plate and intramedullary pin in the bridge and 

the contribution of bone scintigraphy with diphosphonates labeled with technetium-99m for early  detection, 

without prior bone disease and with bone radiologically normal.  

 

2. MATERIAL AND METHODS 

 

A rabbit, male, New Zealand race of 2.5 kg, which was subjected to experimental osteotomy and fixation of the 

femoral diaphysis by means of the plate and intramedullary pin in the bridge (figure 1A). After 10 days of 

surgery occurred migration of intramedullary pin to the external environment, the animal was subjected to 

radiographic evaluation showed mild periosteal reaction in surgical focus and increased radiopacity of the soft 

tissue in the proximal end of femur and had a history of prostration, inappetence and normal walking. After 15 

days three-phase bone scintigraphy was performed with Technetium-99m-MDP. To perform the scintigraphy 

rabbit was anesthetized with the combination of ketamine (30mg/kg) and xylazine hydrochloride (2.5 mg / kg) 

in the same syringe intramuscularly. The animal was placed in the supine position on a gamma camera (Nucline 

Th/22 Medis) with LEHR collimator. We performed the first images of flow 3 seconds after intravenous 

administration of 59 MBq / kg of Technetium-99m-MDP (
99m

Tc-MDP), 30 images (one image every 3 seconds) 

were acquired in this first phase. After five minutes, the image of the pool was acquired for 300 seconds and 

one hour and a half latter the image was performed with the radiopharmaceutical already embedded in the bone 

with the acquisition time of 600 seconds. For autopsy examination samples were collected at the focus of bone 

osteotomy, femoral diaphysis and epiphysis. The material was fixed in formalin at 10% and sent to the 

Histopathology Laboratory of the Veterinary School of UFMG. In the laboratory, the specimens were 

decalcified with formic acid has to be included in paraffin and a cut in the longitudinal direction of pieces of 

approximately 7µ thick, and the slides stained by the method of hematoxylin-eosin and studied in common 

optical microscope. 
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3.  RESULTS AND DISCUSSION 

 

The animal came to death few days after scintigraphy and evaluation an autopsy was performed and it was 

observed macroscopy consistent with acute osteomyelitis. The intramedullary canal showed large amount of 

caseous secretion, extending up to proximal and distal epiphyses, right femur, periosteum and muscle with 

areas of necrosis. In the radiographic evaluation was not possible to find changes in the fractured focus, it was 

observed on tissue reaction characterized by an increase in radio-opacity of soft tissues in the proximal femur, 

where the pin was once prominent. This tissue reaction is ascribed to the friction caused by the pin in the soft 

tissues. The specificity of radiological evaluation for osteomyelitis is reduced in the presence of the early bone 

changing. It is reported sensitivity of 55% to 60% and specificity close to 70% for subacute or chronic 

osteomyelitis by conventional radiology (AL-SHEIKH et al., 1985). Even in the absence of inflammatory 

signals, the bone sequestration is considered evidence of osteomyelitis in activity. 

Histopathological analysis showed purulent exudate filling the medullary . The bone trabeculae presented 

reduced osteoblastic activity and increased osteoclastic resorption, characteristic of acute osteomyelitis. The 

histopathological and microbiological evaluations of the bone are the gold standard for the diagnosis of 
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osteomyelitis. The cultures of secretions can not correctly identify the microorganisms involved in infection 

(MADER and PENNICK, 1985). 

The radiographic evaluation in acute osteomyelitis is unclear (figure 1B). The method assist in the scintigraphic 

diagnosis of osteomyelitis by allowing the detection of functional changes in this infectious process. The bone 

scintigraphy with diphosphonates labeled with technetium-99m shows increased bone turnover in the infected 

area (figure 2B). Its high sensitivity, even in an early stage makes it the method of choice in the diagnosis of 

acute osteomyelitis in patients without prior bone disease and bone radiologically normal. The uptake of 

diphosphonates on bone scintigraphy is mainly due to the adsorption on the surface of the component crystals 

of bone mineral hydroxyapatite. Osteomyelitis is characterized by remodeling and consequent increase of the 

radiopharmaceutical uptake. However the increasing of diphosphonates remodeling and hyper-uptake occurs in 

various  diseases, and finding a bit specific (ELGAZZAR  et al.,1995).   

 
 

 

4. CONCLUSION  

 

In this work, scintigraphic evaluation using 
99m

Tc-MDP could give further evidences that the clinical signs and 

lesions observed by necropsy, suggestive of infection or inflammation, were in fact acute osteomyelitis. 

Histopathological analysis was used in order to confirm this diagnosis. Considering that scintigraphy is a non-

invasive approach, this work indicates the important role of bone scintigraphy as a non-stressing tool for assess 
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acute osteomyelitis. Further studies are in development in order to compare the quality of imaging and the 

specificity of 
99m

Tc-MDP and 18Fluoride for bone scintigraphy, could be confirmed by additional and the 

results of the scintigraphic and histopathological examinations confirm the diagnosis of acute osteomyelitis.  
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