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Clinical research on the efficiency of physical examinations used for diagnosis of subacromial impingement syndrome
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ABSTRACT Objective: To evaluate the reliability and diagnosis accuracy of 5 special tests used for the diagnosis of sub-
acromial impingement syndrome (SAIS). Methods: A prospective blinded cohort study was taken,in which 105 patients with
shoulder pain were reviewed. All the patients took 5 special syndrome tests including Neer syndrome , Hawkins—Kennedy syn-
drome, painful arc,empty can test and external rotation resistance test,also underwent arthroscopic surgical examination. The
Nikolaus’s criterion was regarded as a golden standard for SAIS. Data accuracy analysis was calculated through a receiver op-
erating characteristic (ROC) curve, sensitivity , specificity , positive likelihood ratio(+LR ) ,and negative likelihood ratio (-LR).
The binary Logistic regression analysis was used to find out the best test combination for ruling in or out SAIS. The interrater
reliability was assessed by the Kappa coefficient and percent agreement. Results;: The ROC analysis indicated a significant
area under the curve (AUC)(AUC=0.62 to 0.73,P<0.05) for all tests except the Hawkins—Kennedy. Tests with a +LR greater
or equal to 2.0 were the painful arc,empty can, external rotation resistance, Tests with a—LR less than 0.5 were Neer, painful
arc , external rotation resistance. The regression analysis found the painful arc,empty can and external rotation resistance made
the best combination for diagnosis SAIS, while the painful arc and external rotation resistance made the best combination for
ruling out SAIS. The difference of ROC analysis was significant with a cut-off of 3 positive tests out of 5 tests. All tests had
moderate to good agreement (Kappa=0.42 to 0.71). Conclusion: The single test of painful arc,empty can and external rotation

resistance , as well as 3 or more positive tests of the 5 tests can help confirm the diagnosis of SAIS,while the single test of Neer,
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painful arc and external rotation resistance are help rule out the diagnisis of SAIS. The tests of painful arc,empty can and ex-

ternal rotation resistance are the best combination for the diagnosis of SAIS (when 2 or more are positive) ,while the tests of

painful arc and external rotation resistance are the best combination for ruling out SAIS (when both are negative ).
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Tab.1 Intertester Kappa reliability coefficients and
agreement from 2 clinicians for 5 impingement shoulder tests

ik Kappa i (95%CI) a3 (%)
Hawkins—Kennedy fIF 0.42(0.24~0.59) 71.40
Neer I 0.42(0.25~0.58) 70.50
PEIRTIR 0.46(0.29~0.63) 73.30
23 EI 0.47(0.29~0.64) 76.20
SMEHT IS0 0.71(0.57~0.86) 87.60
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Fig.1 ROC curve for determining the cut point for the number of the 5
impingement tests to confirm SAIS. The cut-off is 3 positive tests of 5 tests
for discrimination of the presence or absence of SAIS using 5 impingement

tests
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Tab.2 Diagnostic accuracy for impingement shoulder test of 105 patients

ESEN RIGPE(95%CI)  FRFEE(95%CI)  PHEERIBRIL(95%CT)  BIMEBISREL(95%CI)  AUG(95%CI)  P{H
Neer i 0.81(0.64~0.93)  0.52(0.40~0.64) 1.69(1.27~2.27) 0.36(0.17~0.77) 0.68(0.52~0.83) 0.042
Hawkins—Kennedy fE  0.63(0.44~0.71)  0.59(0.47~0.70) 1.52(1.04~2.23) 0.64(0.39~1.04) 0.62(0.46~0.80) 0.165
3T 0.75(0.57~0.89)  0.67(0.55~0.78) 2.28(1.55~3.35) 0.37(0.20~0.69) 0.71(0.56~0.86) 0.016
23 TR 0.50(0.32~0.68)  0.86(0.76~0.92) 3.65(1.86~7.15) 0.58(0.40~0.83) 0.69(0.52~0.85) 0.032
SMNESTRH 0.59(0.41~0.76) 0.86(0.76~0.93) 4.33(2.28~8.25) 0.47(0.31~0.72) 0.73(0.62~0.84)  0.000
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Tab.3 Optimal test combination for diagnosis and rule out of 105 patients with subacromial impingement syndrome

ERUN R (95%C1) RS (95%CL)  FIHEISR HE(95%CT)  BHPEISR L (95%CL)  AUC(95%CI)
AW AL A (BRI + 25 T

0.59(0.41~0.76 0.92(0.83~0.97 7.22(5.4~9.7 0.44(0.2~1.1 0.84(0.76~0.91
e+ HNEHTRH IR ) ( ) ( : ( ) ( : ( :
FRBE(E . 2 S M DL EBHME A R - - - P=0.000
=} oS A (PN £ L
BAEHIRERA S ORI SHER 0.91(0.75~0.98) 0.56(0.44~0.68) 2.07(1.6~2.6) 0.17(0.06~0.5)  0.82(0.74~0.89)
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Tab.4 Diagnostic accuracy for any test combination from the ROC analysis of 105 patients with subacromial impingement

syndrome

ik BT (%) FHPERISRE(95%CT)  +LR BJEMER (%)  BAMERISALL(95%CT)  -LR B/t (%)
Neer fiE 30.48 1.69(1.27~2.27) 42.62 0.36(0.17~0.77) 13.64
Hawkins—Kennedy fiF 30.48 1.52(1.04~2.23) 40.00 0.64(0.39~1.04) 21.82
PIRIR 30.48 2.28(1.55~3.35) 50.00 0.37(0.20~0.69) 14.04

23 TG 30.48 3.65(1.86~7.15) 61.54 0.58(0.40~0.83) 20.25
ST 30.48 4.33(2.28~8.25) 65.52 0.47(0.31~0.72) 17.11

{EEE 3 FhEk L b B R A 30.48 2.85(1.88~4.32) 55.56 - -

1B 3 ML T AR A 30.48 - - 0.30(0.15~0.59) 11.67

x5 BWHEGTR 3T LEEKSEERNBIE TELSAE 105 fINSISH R R AR R

Tab.5 Post-test probability for confirming and ruling out the diagnosis of 105 patients with subacromial impingement

syndrome for each test

ik R (95%CI)  FrFEE(95%CI)  BHMEAUSALL(95%CT) BRI L (95%Cl) AUC(95%Cl1)
P EEERIN 0.78(0.60~0.91)  0.73(0.61~0.82) 2.85(1.88~4.32) 0.30(0.15~0.59) 0.85(0.77~0.93)
FRITE .3 A KA PR A A - - - - P=0.000
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