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Abstract 

Critical size defect represents a major challenge in orthopedic surgery. The aim of the work was decided to study 

the effect of locally applied simvastatin as a growth promoting material on the healing of experimentally induced 

critical size bone defect in dogs. 

A prospective experimental study was done on 18 skeletally mature male mongrel dogs. A 21 mm mid-shaft 

femoral defect was induced in all dogs. Dogs were randomly allocated into one of the two groups; group 1:- 

simvastatin was locally applied into the defect site, group 2:- defects were kept without simvastatin (sham-

operated group). All defect sites were stabilized using bone plate and screws. Dogs were evaluated clinically and 

radiographically every two weeks till 12 weeks. The dogs were euthanized at 4,8 and 12 weeks for gross 

pathologic and histopathologic examination (Hematoxyline & Eosin, Masson Trichrome, Alizarine red and 

immune histochemical evaluation (osteopontin). 

Simvastatin resulted in acceleration of bone healing on the induced critical size defect, the defects healed in a 

consistent pattern of consolidation, incorporation and remodeling . the femoral cortex opposite the bone plate 

demonstrated most mature remodeling, evident both radiographically as well as hitopathologically. 

Local application of simvastatin may be advised for acceleration of bone healing in critical bone defects 

otherwise the empty critical defect resulted in an atrophic nonunion. 
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Introduction 

A large segmental long bone defect constitutes a challenging problem in 

orthopedic surgery. Although bone tissue usually heals spontaneously, but in 

complicated conditions such as pathological fractures or those situations leading to 

large bone defects, the healing process fails (Johnson, Austin and Breur, 1994). 

Numerous surgical techniques have been advocated, to enhance the healing and 

fill the bone defects. Among considerations are restoration of skeletal continuity with 

biologically and biomechanically sound bone; the early return to unrestricted limb 

function, minimal patient's compromise, and/or compliance throughout the course of 

the treatment without the need for specialized surgical skills and/or equipment. 

Therefore, the optimal reconstruction modality for large segmental defects in long 

bones has yet to be established (Oryan, Alidadi and Moshiri, 2013). 

Different types of glycosaminoglycans, growth factors, stem cells, natural grafts 

(auto-, allo- or xenograft) and biologic- and synthetic- based tissue engineered 

scaffolds are some of the examples (Oryan, et al., 2013). 

Mundy, Garrett, Harris , et al., 1999 who mentioned firstly tested the effects 

of more than 30.000 compounds on bone formation and found that the addition of 

statins, including simvastatin almost 50% increase new bone formation in rats through 

enhancing the expression of bone Morphogenetic Protein-2 (BMP-2) gene mRNA. 

 Statins are potent compound widely used for inhibiting hepatic cholesterol 

biosynthesis by blocking 3-hydroxy-3-methylglutaryle coenzyme A (HMG-CoA), a 

key enzyme in the cellular mevalonate pathway (Goldstein and Brown, 1990). 

Subsequent promising clinical and experimental studies were done on the effect 

of simvastatin on bone formation with significant radiographic, mechanical, 

biochemical and histological differences in fracture healing. (Nyan, Sato, Oda, et al., 

2007; Skoglund and Aspenberg, 2007; Wang, Xu, Yang and Lv, 2007; Ayukawa, 

Yasukawa, Moriyama, et al., 2009; Liu, Wu and Sun, 2009). 


