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being indicated for humans. Given the limitations of the present study, such techniques 
could not be used. Therefore, it is assumed that in the absence of histological indications 
of cytoskeletal collapse and nuclear fragmentation, the bone cells were intact. Similarly, 
due to the absence of histological changes compatible with the inflammatory process, 
it is possible that the death of the animals in this study occurred in a short period of 
time after the occurrence of bone fractures.

The evaluation of the spatial orientation of type I collagen fibres using polarised light 
microscopy showed two distinct microscopic patterns. In diaphyseal fractures (Fig. 4, 
A-B), there was a predominance of osteons of type three (dark) and two (intermediate), 
with fibres arranged in a longitudinal and intermediate way, respectively. Meanwhile, in 
physeal fractures (Fig. 4, C-D), the typical organisation of collagen fibres in the form of 
osteons was not observed, but appeared in a dispersed and predominantly transversal 
pattern.
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The organisation of collagen fibres within the bones is one of the most influential 
factors in bone biomechanics. Bone tissue is more resistant when the load is applied 
in a physiological sense, that is, in the direction of the orientation of the osteons in the 
cortical bone (28, 29). In the present study, longitudinally oriented osteons were observed, 
with a predominance of longitudinal and intermediate fibres. Osteons of this type have 
fibres in both the longitudinal and transverse directions. The presence of osteons with 
longitudinal fibres is commonly reported in regions of the bone that support tensile 
loads more frequently (30).

Similar morphology has been found in other species of mammals. In the metacarpal 
cortical bone of horses, Martin et al. (30) confirm that collagen fibres arranged in a 
longitudinal direction have greater resistance when compared to transversal ones. 
Ramasamy and Akkus (31) reported analogous findings in the cortical bone of rats, 
indicating that the cranial region of the bone has a greater amount of collagen fibres in 
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the longitudinal direction than in the caudal regions.

Most bone fractures in the present study were classified as transverse and oblique, 
associated with a greater presence of longitudinal and intermediate fibres. This may 
indicate that most fractures were caused by flexion loads, since osteons with longitudinal 
fibres are less resistant when the direction of the load is perpendicular to the collagen 
fibres (28). This fact raises the possibility that fractures have occurred due to trauma by 
being run over.

Morphological assessment of surface fracture and break mechanism tissue by scanning 
electron microscopy revealed two distinct patterns in tissue samples. In diaphysis 
and metaphysis fractures (Fig. 5, A-B), predominantly cortical bone tissue, with dense 
appearance, well organised and occupied by type three osteons was observed. Most 
of these structures were arranged in a longitudinal direction, with evident lamellae 
and collagen fibres arranged in a longitudinal direction. Morphologically, the fracture 
surface had a rough appearance, with osteons and lamellae in delamination, and an 
abundance of microcracks. In some regions, it was also possible to notice osteons with 
slightly distinct lamellae and a deflection appearance.

In samples originating from physeal fractures (Fig. 5, C-D), trabecular bone tissue and 
remaining regions of the physeal cartilage were noted. The bone tissue was disorganised 
and composed of trabeculae with collagen fibres arranged without an evident pattern.
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According to the literature, a rough surface becomes evident in fractures with greater 
absorption and distribution of energy, originating from the ductile-fragile transition of 
bone tissue (32), as seen in high-impact trauma. On rough surfaces, the delamination 
fracture mechanism predominates, which consists of breaking the lamellae at different 
levels, giving lamellae the appearance of splinters. In turn, on the fracture surface with 
a smoother aspect, the rupture of the tissue occurs through deflection, in which there 
is a breakdown of the osteon in a transversal direction and in a specific location (33).

The presence of micro-cracks on the fracture surface indicates stress distribution along 
the bone a mechanism for reducing and redistributing energy. Cracks start in places with 
greater bone fragility, such as cementation lines, and their propagation is prevented in 
places such as osteonal lamellae (34, 35, 36).

In summary, the present study sheds light on the incidence and morphology of long 
bone fractures of Cerdocyon thous. Thus, the information provided here can help clinical 
veterinarians and surgeons to act more effectively in the face of the problem presented. 
With this, it is expected that the improvement in clinical and therapeutic conducts, 
combined with joint actions aimed at reducing the run over rates of wild fauna, will 
result in greater preservation of Brazilian biodiversity.

Conclusions

There is a high frequency of long bone fractures in Cerdocyon thous, with two-fold higher 
predisposition in females than in males. The macroscopic and microscopic findings are 
consistent with the hypothesis that fractures in such animals are caused by trauma 
related to being run over by automobiles. There is a need for the implementation 
of joint actions aimed at reducing the number of cases of wild animals run over by 
automobiles, thus contributing to the preservation of Brazilian biodiversity.
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