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    Abstract

        
            A lower extremity model has been developed to study occupant injury mechanisms of the major bones and ligamentous soft tissues resulting from vehicle collisions. The model is based on anatomically correct digitized bone surfaces of the pelvis, femur, patella and the tibia. Many muscles, tendons and ligaments were incrementally added to the basic bone model. We have simulated two types of occupant loading that occur in a crash environment using a non-linear large deformation finite element code. The modeling approach assumed that the leg was passive during its response to the excitation, that is, no active muscular contraction and therefore no active change in limb stiffness. The approach recognized that the most important contributions of the muscles to the lower extremity response are their ability to define and modify the impedance of the limb. When nonlinear material behavior in a component of the leg model was deemed important to response, a nonlinear constitutive model was incorporated. The accuracy of these assumptions can be verified only through a review of analysis results and careful comparison with test data. As currently defined, the model meets the objective for which it was created. Much work remains to be done, both from modeling andmore » analysis perspectives, before the model can be considered complete. The model implements a modeling philosophy that can accurately capture both kinematic and kinetic response of the lower limb. We have demonstrated that the lower extremity model is a valuable tool for understanding the injury processes and mechanisms. We are now in a position to extend the computer simulation to investigate the clinical fracture patterns observed in actual crashes. Additional experience with this model will enable us to make a statement on what measures are needed to significantly reduce lower extremity injuries in vehicle crashes. 6 refs.« less
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                    Isotopic evidence for resorption of soft tissues and bone in immobilized dogs

                    
                        Journal Article
                            Klein, L; Player, J; Heiple, K; ...  - J. Bone Jt. Surg., Am. Vol.; (United States)
                            

                    Various experimental methods for producing bone and ligament atrophy have yielded contradictory results. These methods include denervation, immobilization (both internal and external), and disarticulation. We studied a model of internal skeletal fixation for twelve weeks in dogs that were chronically prelabeled with 3H-tetracycline, 45Ca, and 3H-proline. Bone resorption was analyzed by the loss of 3H-tetracycline, and bone and soft-tissue mass were analyzed by the radiochemical and chemical analysis of calcium and collagen. The strength of the anterior cruciate ligament was studied in tension to failure when a fast rate of deformation was applied. Failure of the femur-ligament-tibia complex occurred throughmore » the insertion of the ligament into the tibia for both the experimental and the control limbs. Loss of collagen was greater in the tibia and femur than in the lateral meniscus and anterior cruciate ligament, and correlated with a mechanical failure via bone. No evidence for collagen replacement in atrophied tissues was found, but one-half of the resorbed calcium was conserved. The marked loss of 3H-tetracycline indicated that bone atrophy was the result of increased resorption of bone rather than decreased bone formation. Clinical Relevance: We have demonstrated significant atrophy of the soft tissues (lateral meniscus and anterior cruciate ligament) as well as of bone in immobilized joints of dogs. It is likely that the decrease in strength of the bone-ligament-bone complex is related to this atrophy of soft tissues and bone around the joint.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Ergonomics research: Impact on injuries

                    
                        Journal Article
                            Heller, A - Science and Technology Review
                            

                    No tool has characterized the modern workplace like the personal computer. An estimated 60 million PCs adorn desks in virtually every work environment today, achieving remarkable increases in productivity while virtually transforming entire industries. At the same time, however, an increasing number of employees are heavy computer users who suffer painful and sometimes debilitating (and occasionally career-ending) injuries called work-related musculoskeletal disorders (WRMSDs) involving their hands and arms. Within computer-intensive occupations the incidence of injury has doubled every year for the past four years. These disorders cost the nation over $40 billion per year in medical costs alone. When productivitymore » losses and disability and retraining costs are included, the total bill may top $80 billion per year. A common injury is tendonitis--inflammation of tendons, which connect muscle to bone. Another well-publicized injury, carpal tunnel syndrome, involves damage to the median nerve that travels through a tight space in the wrist called the carpal tunnel. In the past, safety at most work sites, including Lawrence Livermore, traditionally focused on avoiding accidental injuries caused by hazardous materials or industrial equipment. As a result, procedures and instruments were developed that can detect, for example, toxic solvents at extremely low levels. Little is known about the range of WRMSDs which can lend itself to avoiding these problems. In response to the lack of scientific data, Lawrence Livermore`s Interdisciplinary Ergonomics Research Program is addressing comprehensively the problem of WRMSDs plaguing US industry. The program uses a multidisciplinary research team that taps LLNL`s strengths in human factors design and engineering, computational modeling, biomechanical engineering, sensors, industrial hygiene, and occupational medicine.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Anthropometry for WorldSID, a World-Harmonized Midsize Male Side Impact Crash Dummy

                    
                        Conference
                            Moss, S; Wang, Z; Salloum, M; ... 
                            

                    The WorldSID project is a global effort to design a new generation side impact crash test dummy under the direction of the International Organization for Standardization (ISO). The first WorldSID crash dummy will represent a world-harmonized mid-size adult male. This paper discusses the research and rationale undertaken to define the anthropometry of a world standard midsize male in the typical automotive seated posture. Various anthropometry databases are compared region by region and in terms of the key dimensions needed for crash dummy design. The Anthropometry for Motor Vehicle Occupants (AMVO) dataset, as established by the University of Michigan Transportation Researchmore » Institute (UMTRI), is selected as the basis for the WorldSID mid-size male, updated to include revisions to the pelvis bone location. The proposed mass of the dummy is 77.3kg with full arms. The rationale for the selected mass is discussed. The joint location and surface landmark database is appended to this paper.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Radioprotection by WR-151327 against the late normal tissue damage in mouse hind legs from gamma ray radiation

                    
                        Journal Article
                            Matsushita, Satoru; Ando, Koichi; Koike, Sachiko - International Journal of Radiation Oncology, Biology and Physics
                            

                    To evaluate the protective effect of WR-151327 on late radiation-induced damaged to normal tissues in mice, the right hind legs of mice with or without WR-151327 administration (400 mg/kg) were irradiated with {sup 137}Cs gamma rays. Leg contracture and skin shrinkage assays were performed at 380 days after irradiation. The mice were killed on day 400 postirradiation and histological sections of the legs were made. The thickness of the dermis, epidermis, and skin (dermis plus epidermis) was measured. The muscular area of the legs and the posterior knee angle between the femur and tibia were also measured. The left hindmore » legs were similarly assessed as nonirradiated controls. Group means and standard deviations were calculated and dose-response curves were drawn for every endpoint. Then, the dose modifying factor (DMF) for each endpoint and the correlations among endpoints were determined. Latae damage assayed by leg contracture and skin shrinkage progressed with increasing radiation dose. However, it was reduced by drug treatment. The significant effect was indicated for skin shrinkage by a DMF of 1.8 at 35%. The DMF for leg contracture was 1.3 at 6 mm. In the irradiated legs, epidermal hyperplasia and dermal fibrosis in the skin, muscular atrophy, and extension disturbance of the knee joint were observed. These changes progressed with increasing radiation dose. Skin damage assayed by the present endpoints was also reduced by drug treatment by DMFs of 1.4 to 1.7. However, DMFs for damage to the muscle and knee were not determined because no isoeffect was observed. There were good correlations between leg contracture or skin shrinkage and the other endpoints in both untreated and drug-treated mice. WR-151327 has the potential to protect against radiation-induced late normal tissue damage. 17 refs., 6 figs., 2 tabs.« less
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                    CONSIDERATIONS IN TISSUE RADIOSENSITIVITY (in French)

                    
                        Journal Article
                            Zuppinger, A - Laval Medical  (Canada)
                            

                    The response of rat bone and lens to x irradiation was investigated. The rats were given Ca/sup 45/ immediately after local irradiation of one leg with 2000 r. One-half day after irradiation the uptake of Ca/sup 45/ by irradiated femur was appreciably less than that of unirradiated bone, and 1 day after irradiation the uptake was diminished by more than 50%. The uptake continued to fall during the first week and remained low (50% below normal) 2 months after irradiation. In the nonirradiated bone only a transient depression of Ca uptake was noted, presumably as a result of toxic productsmore » liberated from irradiated tissue. The decline in Ca incorporation in irradiated bone was proportional to the dose between 0 and 3000 r. Inhibition of Ca uptake was more pronounced with 250-kv x ray than with 30-Mev electron irradiation. Injury to the lens was more severe with x-ray than high-speed electron irradiation. Osteoclasts in rat femur and tibia proved to be more sensitive to irradiation than osteoblasts and were markedly reduced in numbers for 2 months by 1000 to 2000 r of x rays. On the other hand, osteoblasts were depleted only at the 2000 r dose and their fall in numbers was slower than in the case of osteoclasts. Results on rat bone and lens indicate RBE values of 0.9--10 for 250-kv x rays and 0.6--0.7 for 30Mev electrons. The lower RBE for electrons is explained in terms of a lower probability of their absorption in a given tissue target volume. (H.H.D.)« less
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