[bookmark: orthocite6][bookmark: _GoBack]Patellofemoral pain syndrome (PFPS) still lacks good valid clinical tests.
This Critical Appraisal Topic's purpose is to help the reader to decide that the clinical testing done in this research was not sensitive enough for a clinician to use any one test on its own. Its level of evidence is 2B. It is an exploratory cohort study with good reference standards applied with the exception of blinding. The examiner and the subjects were not blinded. The clinical tests were evaluated in a small population of young adult males thus limiting its usefulness for any other population. Therefore, better-designed research is needed with a larger and more diversified patient population for clinical assessment of PFPS.
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Lead Author's name and fax: Amir Haim, MD. Fax: 972-2-5322925 Israel 
Three-part Clinical Question: For a 22 year old male runner is there a clinical test that is valid for determining patellofemoral pain syndrome? 
Search Terms: Patellofemoral pain syndrome and validity. My search yielded 7 hits, one of which was the Haim, Yaniv, Dekel, and Amir article.
The Study:The Study Patients: A total of 86 patients were enrolled in this study. They prospectively examined and followed 61 male soldiers with anterior knee pain (mean age, 19.4 +/- 1.2 years; range 18.5-20.2) and 25 control subjects (mean age 24.1 +/- 6.5 years; range 19-27 years). The control subjects consisted of male infantry soldiers who had served in the army for at least 2 years and were without a history of knee pain, injury, or surgery. The knee pain group was made up of infantry soldiers who had a prior history of knee pain and had been referred to the orthopedic clinic for further evaluation. The inclusion criteria consisted of anterior knee pain after increased physical activity, aggravated by walking up and down stairs, squatting, or sitting with knees flexed and accompanied by crepitus, giving way, and catching; persistent pain despite rest and conservative treatment for at least 3 months; and military discharge because of knee pain. Exclusion criteria were: no history of knee injury or surgery and no medical condition that would require discharge from the infantry unit. Duration of symptoms for the knee pain subjects was 19 months +/- 9.9 with a rangemonths .Independentdependent, non-blind comparison with a reference (gold) standard. There was an appropriate spectrum of patients. The gold standard was applied regaruless of the test result.
Target disorder and Gold Standard: Anterior knee pain in young (18-29 years) males serving in army infantry units. Gold standard established in patients with previously diagnosed patellofemoral pain syndrome by a Medical Corps physician that were referred for aliitional evaluation by a central military orthopedic clinic. Control group also referred to the central military orthopedic clinic for other than knee orthopedic disorders.
Diagnostic test: All subjects completed a 9-question questionnaire at the time of their examination. It included demographics and army service details. The questionnaire established whether or not there was knee pain prior to military duty, if pain was bilateral or not, any knee injury to either knee during service time, what aggravates their knee pain, does their knee pain improve with rest, if they have ever experienced a locking sensation, and a family history of knee pain. All were clinically examined to rule out any ligament or cartilage tears that could cause anterior knee pain. In aliition, all subjects underwent testing to rule out referred pain from the hip with supine hip internal rotation test and anteroposterior radiographs of the knees were checked to rule out other pathologic conditions. They used four tests to evaluate the sensitivity and specificity of patellofemoral pain syndrome; the patellar tilt test, the patellar apprehension test, the patella alta test, and the active instability test. In aliition, they performed qualitative tests that looked at lower limb alignment (genu valgum and genu varum), foot posture (pes planus and pes cavus), quadriceps angle in standing (the Q-angle), presence of knee effusion assessed with the ballottement test, patellofemoral joint crepitus, presence of tenderness over the medial and lateral retinacula, medial and lateral patellar glide (as percentage of patellar width), and presence of squinting patella (inward tilt). They also documented all subjects' plain radiographic findings. Lateral and axial patellar radiographs were taken with subject's knees in 30 degrees flexion. They measured the Insall-Salvati index for patella alta, sulcus angle, and Merchant angle and Laurin angle. The presence of subchondral sclerosis and patellar subluxation was determined qualitatively from the axial radiographs.
The Evidence:
	Target Disorder: PFPS
	
	
	
	

	Test: Patellar Tilt Test
	Present
	Absent
	

	Test Result
	Num
	Prop
	Num
	Prop
	Likelihood Ratios

	Positive
	26
	a
	2
	b
	5.33
	1.37 to 20.78

	Negative
	35
	c
	23
	d
	0.62
	0.49 to 0.80

	Sensitivity
	43%
	30 to 55

	Specificity
	92%
	81 to 100

	Prevalence
	71%
	61 to 81

	Positive Predictive Value
	93%
	83 to 100

	Negative Predictive Value
	40%
	27 to 52



	Target Disorder: PFPS
	
	
	
	

	Test: Active Instabilty Test
	Present
	Absent
	

	Test Result
	Num
	Prop
	Num
	Prop
	Likelihood Ratios

	Positive
	15.5
	a
	0.5
	b
	13.00
	0.81 to 209.28

	Negative
	46.5
	c
	25.5
	d
	0.76
	0.66 to 0.89

	Sensitivity
	25%
	14 to 36

	Specificity
	98%
	93 to 100

	Prevalence
	70%
	61 to 80

	Positive Predictive Value
	97%
	88 to 100

	Negative Predictive Value
	35%
	24 to 46



	Target Disorder: PFPS
	
	
	
	

	Test: Patella Alta Test
	Present
	Absent
	

	Test Result
	Num
	Prop
	Num
	Prop
	Likelihood Ratios

	Positive
	30
	a
	7
	b
	1.76
	0.89 to 3.46

	Negative
	31
	c
	18
	d
	0.71
	0.50 to 1.00

	Sensitivity
	49%
	37 to 62

	Specificity
	72%
	54 to 90

	Prevalence
	71%
	61 to 81

	Positive Predictive Value
	81%
	68 to 94

	Negative Predictive Value
	37%
	23 to 50



	Target Disorder: PFPS
	
	
	
	

	Test: Apprehension Test
	Present
	Absent
	

	Test Result
	Num
	Prop
	Num
	Prop
	Likelihood Ratios

	Positive
	4
	a
	2
	b
	0.82
	0.16 to 4.19

	Negative
	57
	c
	23
	d
	1.02
	0.89 to 1.16

	Sensitivity
	7%
	0 to 13

	Specificity
	92%
	81 to 100

	Prevalence
	71%
	61 to 81

	Positive Predictive Value
	67%
	29 to 100

	Negative Predictive Value
	29%
	19 to 39


Comments: This was a prospective cohort study of army infantry soldiers who had persistent knee pain on average for 19 months (19 +/_9.9, range 4-60). This study did not blind their subjects. They had been referred to the orthopedic clinic because of their knee pain. A motivational bias by the subjects should be considered here. Some soldiers may magnify their symptoms while others may downplay their symptoms depending on their motivation to stay in the military service or receive a military discharge. The examiner, also, was not blinded to the group assignments and this could have introduced detection bias. That is the tendency to look more carefully for an outcome in one of two groups being compared. However, none of the tests were new so knowledge of the reference standard would have less influence of interpretation than say a new diagnostic clinical test. The reference standard was applied to all subjects regaruless of the test results thus preventing a work-up bias. 
The physical examination tests and radiographs taken were commonly used tests to evaluate for the presence of patellofemoral pain syndrome. The researchers primary purpose was to determine how specific and sensitive these main tests are for the diagnosis of patellofemoral pain syndrome in their routine patient population. The spectrum of patients were appropriate for this treatment facility since it primarily sees young military aged males and could readily use the data from the research. However, it could not necessarily be applied to all patient populations seen at orthopedic clinics, but perhaps generalized to young adults complaining of knee pain. Sensitivity was poor in the 4 main clinical tests the authors evaluated. They were all less than 50%. This means that less than 50% of the time the subjects with the disorder of interest would have a positive test. In the apprehension test their results indicated a sensitivity of 7%, which would mean 93% of the patients with the disorder of interest would be missed if this were the only test performed. In aliition the positive likelihood ratio was .82 and the negative likelihood ratio was 1.02. Likelihood ratios in these ranges alter probability to a small and rarely important degree. In aliition the CI's of both the negative and positive likelihood ratios cross over 1 indicating no real change of probability. The specificity of the apprehension test was 92% indicating that the test was better at detecting patients without patellofemoral pain syndrome. The sensitivity for the patellar tilt test, the active instability test, and the patella alta test were 43%, 25%, and 49% respectively. Ideally, a diagnostic test should have a relatively high sensitivity to be considered practical because the clinician is trying to rule out the disorder of interest. Therefore, none of these 4 tests should be used alone to rule out patellofemoral pain syndrome. The patella alta test had the highest sensitivity at 49% with only moderate specificity of 72%. This means that 51% of the subjects with the disorder of interest will be missed and that 28% will be false positives. These numbers would not lend a lot of confidence to the tester for any diagnostic conclusions. In aliition, the +LR of the patella alta test was 1.76 with a CI of 0.89-3.46 and the -LR was 0.71 with a CI of 0.50-1.00. These ratios indicate probability being altered to a small and rarely important degree and their CI's either crossed over 1 or included 1 indicating no real change of probability. The specificity of the patellar tilt test and the active instability test were 92% and 98%. Since specificity is the proportion of people without the target disorder in whom a test result is negative it could be said a positive active instability test effectively rules in the disorder. At first glance the patellar tilt test showed the greatest statistical promise. Its sensitivity was low at 43% and its specificity was high at 92% but the likelihood ratios gave the greatest insight to this test. It had a +LR of 5.33 (CI 1.37-20.78) and a -LR of 0.62 (CI 0.49-0.80). This meant if we had a pretest probability of 50% that a positive test would increase it to 84%. Even at the lower limit of the CI there is a positive posttest probability change (though small) from 50% to 55%. This change should allow a clinician to feel more confident that a positive test is more likely to mean a diagnosis of PFPS. A negative test, with a pretest probability of 50%, is lowered to 38%. This small decrease is not enough of a posttest change to feel confident about a negative result. Even at the lowest end of the CI limit the decrease is only to 29%. Again, leaving a significant amount of room for diagnostic error based on this test. The active instability test also had a good positive likelihood ratio of 13.00 but its CI was so large (.81 to 209.98) that it would not change or assist in deciding on a clinician's test or treat threshold. Its negative likelihood ratio was .75 (CI of 0.65-0.87). This is very close to 1 and therefore has little impact in posttest probability even at the lower limits of the CI. At the very best a positive result would allow the clinician, with some confidence, of ruling in patellofemoral pain. A larger study (with the same high specificity) may help make the CI's more precise and cross that test to treat threshold with a positive test result. 
The four main clinical tests aliressed here are all easily reproducible by a variety of clinicians and do not require a lot of training or expertise. This makes these tests useful in most clinical settings. However, the validity of these tests is not high enough to use as the sole determining factor of patellofemoral pain syndrome. Further research using a larger and more varied patient population may yield better validity for one or more of these tests. As it stands, a patient with a constellation of positive PFPS tests, symptoms, and history appears to be the best evaluative tool that is available to a clinician. Based on this research there is no single or even group of tests that would soliuly diagnose PFPS. The results of this research would best be applied to young active adult male populations because a more varied group (especially in age) are more likely to have competing symptoms seen with other knee disorders. Again, this research would not change my management strategy of PFPS. Finally, a patient will not be better off as a result of these tests but they do provide a stepping-stone towards getting the patient into the correct rehabilitation program.
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