The use of the Active Compression Test in evaluation of suspected shoulder labral injuries 

Although there are some moderate threats to validity in this study, the Active Compression Test appears to have both low false negative and low false positive results making it a good tool for diagnosing a shoulder labral tear. 

Level of Evidence: 1b 
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Three-part Clinical Question: In a 27 year old male with right lateral shoulder pain who had a motorcycle accident and landed on his right shoulder, is the Active Compression test a valid test in diagnosing a shoulder labral tear?

Search Terms: I used PubMed Clinical Queries to conduct a narrow, specific search for Diagnosis with the following search string: (diagnosis AND labral tear) AND (specificity [Title/Abstract]. The search yielded 7 hits one of which was the O'Brien et al article. 

The Study:
The Study Patients: The test group consisted of two hundred and sixty-eight consecutive patients with shoulder pain who had no prior diagnostic evaluation and who were examined in the author's institution. The control group consisted of fifty patients who came to the same institute and who denied shoulder problems. More specific inclusion and exclusion criteria for groups were not reported.

Independent, blinded comparison with a reference (gold) standard. It is unclear if an appropriate spectrum of patients was used. It is also not clear if the gold standard (surgery) was applied to all patients who tested positive on the maneuver. 

Target disorder and Gold Standard: Shoulder labral tear and Surgery

Diagnostic test: The Active Compression Test is performed by having the examiner stand behind the patient while the patient is asked to forward flex the affected shoulder to 90 degrees with the elbow in full extension. The patient is then asked to aliuct the arm to 10-15 degrees medial to the sagittal plane of the body. The arm is then internally rotated so that the thumb is pointed downward. The examiner then applies a uniform downward force to the arm. With the arm in the same position, the palm is then fully supinated and the maneuver is repeated. The test is considered positive if pain was elicited with the first maneuver and was reduced or eliminated with the second maneuver. Pain localized to the AC joint was diagnostic of AC joint pathology while pain or painful clicking described inside the glenohumeral joint was diagnostic of a shoulder labral tear.

The Evidence:
Target Disorder #1: Labral Tear 
Test: Active Compression test  
Test Result Present Absent Likelihood Ratios 
Positive 53 3 PLR 67.7(22.01-208.06) 
Negative 0 200 NLR 1.0 (0-inf) 
Sensitivity: 100% CI (100-100) 
Specificity: 98.5% CI (97-100) 
Prevalence: 21% CI (16-26) 
Positive Predictive Value: 95% CI (89-100) 
Negative Predictive Value: 100% CI (0) 

Comments:

Are the results valid? 

Overall the study is written well; however, the authors did not appear to be very thorough in their presentation of several areas of valuable information. The authors in this study did not do a very good job at describing the patients that were included in this study. The comparisons between the Test group and the Control group are not presented and therefore comparisons of gender, age, BMI, acuity level, or other valuable descriptions are not able to be evaluated. A simple table would have been helpful. It is possible that the two groups were not homogenous or did not represent a wide patient population spectrum which could certainly have been a threat to validity. It is also not clear if the authors were blinded to patient subjective history or mechanisms of injury. Knowing this information prior to administering the Active Compression Test could have biased the examiner into choosing a positive or negative test result. 

The results themselves are quite impressive, especially with a report of a perfect Sensitivity meaning there were absolutely no false negatives. Having utilized this special test in the clinic now personally for over 8 years it is difficult to believe these results. Global shoulder pain provocation occurs frequently when administering the test which makes it very difficult to interpret, especially in an acute shoulder. The authors do not mention acuity levels in their test subjects. This information would also have been helpful.

The authors also failed to provide a table that presented how they calculated the Sensitivity and Specificity values. Doing so would have made the study much more clear and easy to understand. The authors chose not to present Positive or Negative Likelihood Ratios nor did they present any 95% Confidence Intervals. Utilizing CATMaker these were calculated are presented in the section above.

What are the results?
For shoulder glenohumeral pain, 53 patients had a positive Active Compression Test and truly had a shoulder labral tear as observed during arthroscopic surgery while only 3 patients were positive but had an absent or alternate finding during arthroscopic surgery. Conversely, zero patients had a false negative Active Compression Test. These data indicate that the Active Compression Test for labral pathology had both a high sensitivity (100%) and a high specificity (98.5%). Utilizing David Sackett's "SpPins and SnNouts" memory joggers, clinicians can utilize the Active Compression test with a high Specificity (98.5%) to help "rule in" those patients with a labral tear and can have confidence with a very high Sensitivity (100%) to "rule out" a labral tear. The 95% confidence intervals for sensitivity and specificity support the strength of evidence. The Active Compression test for labral pathology also resulted in a Positive Predictive value of 89% and a Negative Predictive Value of 100%. Aliitionally, a positive likelihood ratio (PLR) of 67.7 (95% CI 22-208) was calculated. This is considered a statistically significant PLR because the 95% CIs were not consistent with a null value of 1.0 in the sample. To examine the clinical usefulness of the Active Compression Test for labral pathology results the Jaeschke's table can be utilized.. Combining the PLR with the CI, the table concludes that the sample results are large enough to "generate large and often conclusive changes in pre to post-test probability" for both labral pathology. 

Utilizing a nomogram with a pre-test probability we can apply the positive and negative likelihood ratios to determine the post-test probability that a condition is present. Using 20% as the pre-test probability and obtaining a positive Active Compression Test we can apply the PLR of 67.7 and end up with a post-test probability of over 95% which is clinically helpful and worthwhile. Because the Active Compression Test had a perfect Sensitivity (100%) a NLR is not needed since if obtain a negative on the test you can be very certain that the condition is not present.

How can I apply the results to patient care?
The Active Compression Test results in a high Specificity (98.5%) and a high Sensitivity (100%) along with a high PLR of 67.7. This is helpful in the clinic to both "rule in" and "rule out" shoulder labral tears. A patient with a positive Active Compression test and applying the PLR to a nomogram results in a large and conclusive change in pre to post test probability. In my opinion caution should be exercised in trying to interpret the results of this test on a patient with acute shoulder pathology since pain provocation is used to interpret the results. The authors do not make it clear the acuity level of their test subjects. The Active Compression Test may be better utilized on a subacute patient or an acute patient who's pain is under control. 
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