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[ Abstract] Objective To observe the effect of a pulsed electromagnetic field (PEMF) on the bone struc-
ture and metabolism of rats with disuse osteoporosis (DOP). Methods One hundred 4-month-old female Sprague-
Dawley rats were randomly divided into a control group (INT group), an osteoporosis model group ( DOP group), a
sodium alendronate group (ALN group) and a pulsed electromagnetic field group (PEMF group) , each of 25. The
right hind-limbs of the rats in the DOP, ALN and PEMF groups were immobilized by tibia-tail fixation for two weeks
to establish a DOP model. The rats in the ALN group were given 1 mg/kg of sodium alendronate once a day, while
those in the PEMF group received PEMF at 3.82 mT and 10 Hz with a pulse time of 8 ms for 40 min/d. Five rats in
each group were sacrificed at the 2nd, 4th, 8th and 12th week and their right hind-limbs were separated to measure
the bone mineral density (BMD), structural mechanics indexes (the maximum load, maximum displacement and

rupture energy) and material mechanics indexes ( maximum stress, maximum strain and modulus). Moreover, the ex-
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pression of tumor necrosis factor alpha (TNF-a) and bone morphogenetic protein 2 ( BMP-2) were detected using im-
munohistochemical methods. Results The average BMD of the model group was significantly lower than that of the
ALN group after 2 weeks, and lower than that of the PEMF group after 4 and 8 weeks. After 12 weeks the average
BMD of the PEMF group was significantly higher than that of the ALN and model groups. After two and four weeks,
all the structural and material mechanics measurements had decreased significantly compared with those of the control
group. The average maximum displacement and load of the ALN group had increased significantly compared with the
model group after 4 weeks of treatment. After 8 weeks the average maximum load, maximum displacement, rupture
energy and maximum stress of the ALN and PEMF groups had increased significantly compared with the model group.
Compared with the model group, the average level of TNF-a decreased gradually in both the ALN and PEMF groups

from the 2nd week on, while that of BMP-2 increased from the same time point. However, at the 8th week the expres-
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sion of BMP-2 protein in the PEMF group was on average significantly higher than in the ALN group. Conclusion

Both PEMF and sodium alendronate can increase bone density, but PEMF has more persistent effects.

[ Key words] Pulsed electromagnetic fields; Osteoporosis;

Bone mineral density; Bone biomechanics
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Ten-year outcomes after anterior cruciate ligament reconstruction

BACKGROUND AND OBJECTIVE A number of reports have documented the short-and intermediate-term success after anterior cru-
ciate ligament ( ACL) reconstruction. Less discussion has focused on patient specific risk factors and patient reported outcome measures after
ACL repair. This study explored individual characteristics which convey an increased risk for poor outcome after these surgeries.

METHODS This multisite study included all patients who underwent unilateral, primary or revision ACL reconstruction between 2002
and 2004. All subjects completed a 13- page questionnaire encompassing demographics, injury descriptors, sports participation, comorbidi-
ties, medical history including surgeries and patient reported outcomes, using the International Knee Documentation Committee (IKDC) , the
Knee injury and Osteoarthritis Outcome Score (KOOS) and an activity scale. At two, six and 10 years, patients were mailed the same ques-
tionnaire.

RESULTS Of the 1592 patients initially enrolled, 83% were available for 10-year follow-up. Both the IKDC and KOOS scores signifi-
cantly improved for the entire cohort, as measured at two years. This improvement was maintained at six and 10 years. Risk factors for inferior
outcome at 10 years were lower baseline scores, higher body mass index, being a smoker at baseline, having medial meniscal repairs during
the index surgery and a history of meniscal procedures before the index surgery. While the IKDC and KOOS scores at 10 years were similar to
those at two and six years, the activity scores steadily declined over time.

CONCLUSION This study of 1,592 patients undergoing ACL reconstruction found that the patients were able to perform sports-related
functions and maintain high kneerelated quality of life for up to 10 years after surgery, although activity levels declined over time.

[ #% H :MOON Knee Groupl, Spindler KP1, Huston LJ, et al. Ten-year outcomes and risk factors after anterior cruciate ligament recon-
struction; a moon longitudinal, prospective, cohort study. Am J Sport Med, 2018, 46 (4): 815-825.]

Hip focused therapy for ACL injury prevention

BACKGROUND AND OBJECTIVE Studies have shown a steady increase in anterior cruciate ligament ( ACL) injuries among physi-
cally active youth. Few studies have demonstrated an effective training strategy to reduce the incidence of these injuries among athletic popula-
tions. This study reviewed the effect of a hip-focused injury prevention training protocol on the risk of knee injuries in basketball players.

METHODS This prospective study assessed the incidence of ACL injury by following 309 female collegiate basketball players. After an
observation period of four years, intervention was initiated for a period of eight years. The intervention included education three times per
week and a hip-focused training protocol. The training program was designed to enhance hip joint function through jump-landing maneuvers,
hip strength training and balance exercises. The sessions were 20 minutes in duration, performed three times per week.

RESULTS During the observation period, ACL injuries occurred at a rate of 0.25 per 1,000 athletic exposures ( AEs). During the in-
tervention period, those injuries were reduced to a rate of 0.10 per 1,000 athletic exposures. Thirteen, noncontact ACL injuries (0.21/1000
AEs) were recorded during the observation period, while eight noncontact ACL injuries (0.08/1000 AEs) were documented during the inter-
vention period.

CONCLUSION This study found that a hip-focused injury prevention program resulted in a 62% reduction in the incidence of ACL in-
juries among female, collegiate basketball players.

[## H :Omi Y, Sugimoto D, Kuriyama S, et al. Effect of hip-focused injury prevention training for anterior cruciate ligament injury re-
duction in female basketball players. a 12-year, prospective intervention study.Am J Sports Med, 2018, 46(4) : 852-861.]



