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ABSTRACT 
Cryotherapy is a common treatment modality after orthopedic surgery 
procedures. Single institutional randomized clinical trials have evaluated the 
efficacy of cryotherapy after arthroscopically-assisted anterior cruciate ligament 
(ACL) reconstruction. Most of these studies were, however, underpowered to 
detect clinically relevant outcomes differences. This meta-analysis assessed the 
combined scientific evidence of studies evaluating the effectiveness of 
cryotherapy after arthroscopically-assisted ACL reconstruction. Electronic 
databases and bibliographic references of relevant articles were used to identify 
all relevant randomized clinical trials comparing cryotherapy to a placebo group 
after ACL reconstruction. Outcomes under investigation were postoperative 
drainage, range of motion, and pain. Random-effects models were used to 
combine the findings of the randomized controlled trials. Seven randomized 
clinical trials were included in the meta-analysis. Postoperative drainage (P=.23) 
and range of motion (P=.25) were not significantly different between cryotherapy 
and control group. However, cryotherapy was associated with significantly lower 
postoperative pain (P=.02). This meta-analysis showed that cryotherapy has a 
statistically significant benefit in postoperative pain control, while no improvement 
in postoperative range of motion or drainage was found. As the cryotherapy 
apparatus is fairly inexpensive, easy to use, has a high level of patient 
satisfaction, and is rarely associated with adverse events, we believe that 
cryotherapy is justified in the postoperative management of knee surgery. 
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ABSTRACT 
AIM: We investigated the literature of randomized placebo-controlled trials to find 
out if transcutaneous electrical nerve stimulation (TENS) or acupuncture-like 
transcutaneous electrical nerve stimulation (ALTENS) can reduce analgesic 
consumption after surgery. RESULTS: Subgroup analysis for adequate treatment 
(pulse frequency: 1-8Hz [ALTENS] or 25-150Hz [TENS], current intensity: 
"strong, definite, subnoxious, maximal tolerable" or above 15mA, and electrode 



placement in the incision area) were performed. Twenty-one randomized, 
placebo-controlled trials with a total of 1350 patients were identified. For all trials, 
the mean reduction in analgesic consumption after TENS/ALTENS was 26.5% 
(range -6 to +51%) better than placebo. Eleven of the trials compromising 964 
patients, had reports which stated that a strong, subnoxious electrical stimulation 
with adequate frequency was administered. They reported a mean weighted 
reduction in analgesic consumption of 35.5% (range 14-51%) better than 
placebo. In nine trials without explicit confirmation of sufficient current intensity 
and adequate frequency, the mean weighted analgesic consumption was 4.1% 
(range -10 to +29%) in favor of active treatment. The difference in analgesic 
consumption was significantly (p=0.0002) in favor of adequate stimulation. The 
median frequencies used in trials with optimal treatment was 85Hz for TENS and 
2Hz in the only trial that investigated ALTENS. CONCLUSION: TENS, 
administered with a strong, subnoxious intensity at an adequate frequency in the 
wound area, can significantly reduce analgesic consumption for postoperative 
pain. 
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ABSTRACT 
OBJECTIVE: Arthrogenic muscle inhibition (AMI) contributes to quadriceps 
weakness and atrophy in knee arthritis and following joint injury. This laboratory-
based study examined the efficacy of cryotherapy in reducing quadriceps AMI 
caused by intraarticular swelling. METHODS: Sixteen subjects without knee 
pathology participated, and were randomly assigned to a cryotherapy (n = 8) or 
control (n = 8) group. Surface electromyography (EMG) from vastus medialis and 
quadriceps torque measurements were recorded during maximum effort 
isometric contractions. All subjects then received an experimental joint infusion, 
whereby dextrose saline was injected into the knee to an intraarticular pressure 
of 50 mm Hg. EMG and torque measurements were repeated. Thereafter, the 
cryotherapy group had ice applied to the knee for 20 minutes while the control 
group did not receive an intervention. EMG and torque measurements were 
again collected. Quadriceps peak torque, muscle fiber conduction velocity 
(MFCV), and the root mean square (RMS) of EMG signals from vastus medialis 
were analyzed. RESULTS: Quadriceps peak torque, MFCV, and RMS decreased 
significantly following joint infusion (P < or = 0.001). Cryotherapy led to a 
significant increase in quadriceps torque and MFCV compared with controls (P < 
0.05). The difference in RMS did not reach statistical significance (P = 0.13). 
CONCLUSION: The study demonstrated that cryotherapy is effective in reducing 
AMI induced by swelling. Cryotherapy may allow earlier and more effective 
quadriceps strengthening to occur in patients with knee joint pathology. 
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ABSTRACT 
STUDY DESIGN: Randomized clinical trial, single-masked. OBJECTIVES: To 
determine the effectiveness of using a modified neuromuscular electrical 
stimulation (NMES) training program as an adjunct treatment for improving 
quadriceps strength and physical function in rehabilitation following anterior 
cruciate ligament reconstruction (ACLR). BACKGROUND: NMES training for 
quadriceps strengthening has previously been shown to be an effective adjunct 
treatment following ACLR when performed against isometric resistance using a 
dynamometer with the knee positioned in flexion. We developed a modified 
version of published NMES protocol because some patients have difficulty 
tolerating the existing protocol and many clinics may not have instrumented 
dynamometers. There is a need to determine the effectiveness of this modified 
protocol. METHODS AND MEASURES: Forty-three subjects who had undergone 
ACLR were randomly assigned to either a group that received (NMES group) or 
did not receive (comparison group) the NMES treatment in conjunction with their 
rehabilitation. Group means for quadriceps strength and self-reported measures 
of knee function were compared after 12 and 16 weeks of rehabilitation. The 
proportion of subjects in each group achieving clinical criteria to initiate 
ambulation without crutches, treadmill running, and agility training at selected 
times during rehabilitation were also compared. RESULTS: The NMES group 
demonstrated moderately greater quadriceps strength at 12 weeks (effect size, 
0.48), and moderately higher levels of self-reported knee function at both 12 
(effect size, 0.72) and 16 (effect size, 0.65) weeks of rehabilitation compared to 
the comparison group. A greater proportion of subjects in the NMES group 
achieved clinical criteria for advancing to agility training at 16 weeks. 
CONCLUSIONS: The modified NMES quadriceps training protocol can be a 
useful adjunct to ACLR rehabilitation programs, but the treatment effect is 
smaller than what has been reported in previous studies. 
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ABSTRACT 
Anterior cruciate ligament (ACL) reconstruction is a common surgical knee 
procedure that requires intensive postoperative rehabilitation by the patient. A 
variety of randomized controlled trials have investigated aspects of ACL 
reconstruction rehabilitation. A systematic review of English language level 1 and 
2 studies identified 54 appropriate randomized controlled trials of ACL 
rehabilitation. This part of the article discusses open versus closed kinetic chain 
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exercises, neuromuscular electrical stimulation, accelerated rehabilitation, and 
miscellaneous topics. 
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ABSTRACT 
INTRODUCTION/PURPOSE: Decreased lumbo-pelvic (or core) stability has 
been suggested to contribute to the etiology of lower extremity injuries, 
particularly in females. This prospective study compares core stability measures 
between genders and between athletes who reported an injury during their 
season versus those who did not. Finally, we looked for one or a combination of 
these strength measures that could be used to identify athletes at risk for lower 
extremity injury. METHODS: Before their season, 80 female (mean age = 19.1 
+/- 1.37 yr, mean weight 65.1 +/- 10.0 kg) and 60 male (mean age = 19.0 +/- 0.90 
yr, mean weight 78.8 +/- 13.3 kg) intercollegiate basketball and track athletes 
were studied. Hip abduction and external rotation strength, abdominal muscle 
function, and back extensor and quadratus lumborum endurance was tested for 
each athlete. RESULTS: Males produced greater hip abduction (males = 32.6 +/- 
7.3%BW, females = 29.2 +/- 6.1%BW), hip external rotation (males = 21.6 +/- 
4.3%BW, females = 18.4 +/- 4.1%BW), and quadratus lumborum measures 
(males = 84.3 +/- 32.5 s, females = 58.9 +/- 26.0 s). Athletes who did not sustain 
an injury were significantly stronger in hip abduction (males = 31.6 +/- 7.1%BW, 
females = 28.6 +/- 5.5%BW) and external rotation (males = 20.6 +/- 4.2%BW, 
females = 17.9 +/- 4.4%BW). Logistic regression analysis revealed that hip 
external rotation strength was the only useful predictor of injury status (OR = 
0.86, 95% CI = 0.77, 0.097). CONCLUSION: Core stability has an important role 
in injury prevention. Future study may reveal that differences in postural stability 
partially explain the gender bias among female athletes. 
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BACKGROUND: Physical examination maneuvers for patellar instability are often 
inaccurate. HYPOTHESIS: The "moving patellar apprehension test" is a sensitive 
and specific physical examination technique for the diagnosis of patellar 
instability. STUDY DESIGN: Cohort study (diagnosis); Level of evidence, 3. 
METHODS: The moving patellar apprehension test was performed in an office 
setting preoperatively and compared with the ability to dislocate the patella when 
examined under anesthesia in 51 patients. The examination begins with the knee 
held in full extension and the patella is manually translated laterally with the 
thumb. The knee is then flexed to 90 degrees and then brought back to full 
extension while the lateral force on the patella is maintained. For the second half 
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of the test, the knee is started in full extension, brought to 90 degrees of flexion, 
and then back to full extension while the index finger is used to translate the 
patella medially. For a positive test in part 1, the patient orally expresses 
apprehension and may activate his or her quadriceps in response to 
apprehension. In part 2, the patient experiences no apprehension and allows free 
flexion and extension of the knee. RESULTS: When compared with the ability to 
dislocate the patella under anesthesia, the moving patellar apprehension test 
was found to have a sensitivity of 100%, a specificity of 88.4%, a positive 
predictive value of 89.2%, a negative predictive value of 100%, and an accuracy 
of 94.1%. CONCLUSION: The moving patellar apprehension test is an accurate 
physical examination technique that, when performed and interpreted correctly, is 
highly sensitive and specific for patellar instability. 
 


