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ABSTRACT

Background To determine whether a correlation exists between the clinical symptoms and signs of
impingement, and the severity of the lesions seen at bursoscopy.

Methods Fifty-five patients who underwent arthroscopic subacromial decompression were analyzed.
Pre-operatively patients completed an assessment form consisting of visual analogue pain score, and
shoulder satisfaction. The degree of clinical impingement was also recorded. At arthroscopy impingement
was classified according to the Copeland-Levy classification. Post-operatively the shoulder assessment
was repeated. Statistical analysis was carried to determine if the degree of impingement at arthroscopy
correlated with pre-operative pain, satisfaction and clinical signs of impingement.

Results Pre-operative pain level, shoulder satisfaction and degree of clinical impingement did not correlate
significantly with severity of the lesions of the acromion and cuff. (average correlation coefficient r2 0.018.)
There was no correlation between the improvement in the shoulders post-operatively and the severity of
lesions (r2 0.008).

Conclusion There was no correlation between pain, clinical signs or outcomes of subacromial decompression
and the severity of impingement lesions seen at arthroscopy.

INTRODUCTION
Impingement syndrome results from repetitive trauma and
compression of the rotator cuff tendons and bursa between the
tubercle of the humeral head and anterior edge of the acromion [1].
Chronic impingement can lead to rotator cuff tendonitis,
subacromial bursitis and rupture of the rotator cuff tendons [2].

It has been demonstrated that the incidence of rotator cuff
tears is increased with type II and III acromions [3,4]. Type III
acromions also cause significantly larger rotator cuff tears through
impingement [5]. Thus there appears to be a direct relationship
between acromial morphology and impingement lesions of the
rotator cuff.

In theory, the amount of pain the patient experiences should be
proportional to the severity of impingement and the corresponding
lesions of the rotator cuff and acromion. At present there is
no evidence in the literature which demonstrates a correlation
between pain and arthroscopic findings. The aim of our study was
to determine whether a correlation exists between the clinical
symptoms and signs of impingement syndrome, and the severity
of impingement lesions seen at arthroscopy. Also we aimed to
determine if patient satisfaction was directly proportional to the
severity of impingement.

METHODS
A total of 55 patients diagnosed with impingement syndrome
who subsequently underwent subacromial decompression were
analyzed prospectively. The sample size was recommended by

a medical statistician, based on a small preliminary pilot study.
All patients were diagnosed with impingement by a single
physician. Diagnostic criteria included patients with a good history
of impingent, and two or more positive clinical tests (from Hawkins
test, Neer’s sign and Copeland impingement test). The definitive
diagnosis was then confirmed at arthroscopy as determined by
Iannotti et al. [6]. All patients were operated on by a single surgeon.
Patients diagnosed with concomitant conditions at arthroscopy
were excluded from the study. At arthroscopy the anterolateral
edge of the acromion was resected and bevelled posteriorly. The
coracoacromial ligament was released from the acromion and
resected.

Prior to surgery all patients completed a shoulder assessment
form. This was completed independently of the clinician, in the
waiting room. It consisted of a visual analogue pain score (0–13)
and a satisfaction score (both taken from the Constant score). The
degree of impingement on clinical examination was also graded
by the physician as either mild, moderate or severe.

At arthroscopy the lesions of the acromion and rotator cuff were
noted for each patient. The lesions were described according to
the Copeland-Levy classification [7] (Table 1).

At 6 months post surgery the visual analogue and satisfaction
scores wererepeated. Linear regression coefficients werecalculated
for the grade of acromion, cuff and combined lesions for each of
the three outcome measures. A combined lesion was an equal
score on both sides, such as A1B1. Equal lesions were much more

© 2009 The Author(s)
Journal Compilation © 2009 British Elbow and Shoulder Society. Shoulder & Elbow 2009 1, pp 89–92 89



S Subacromial impingement: is there correlation between symptoms, arthroscopic findings and outcomes? Snow et al.

Table 1 Copeland-Levy classification of impingement lesions at
arthroscopy [7]

Impingement lesion acromion Impingement lesion cuff

A0 –Normal B0 –Normal
A1 –Minor scuffing B1 –Minor scuffing
A2 –Marked scuffing B2 –Major scuffing, partial thickness

tear
A3 –Bare bone areas B3 –Full thickness tear

B4 –Massive cuff tear

common than differential lesions (e.g. A1B3) and therefore only
these were analyzed.

RESULTS
Fifty-five patients were analyzed with a mean age at surgery of
56.6 years. There were 25 males and 30 females. On arthroscopic
examination, the most common lesion of the rotator cuff was B2
(58% of patients) and the most common lesion of the acromion
was A2 (71% of patients).

The distribution of pre-operative pain scores according to
lesion are shown in Table 2. There was no statistically significant
correlation between the severity of pain and the grade of
acromial, rotator cuff or combined lesions (Table 3). The pre-
and post-operative satisfaction scores according to lesion are
shown in Table 2. There was also no statistical correlation
between pre-operative or post-operative satisfaction and degree
of impingement (Table 3).

Six patients (11%) deemed to have mildly positive impingement
tests pre-operatively had a mean combined lesion score of 3.7.

Table 2 Results of data analysis

Pre-operative Pre-operative Post-operative
pain level satisfaction satisfaction increase

Cuff lesion
0 6.7 2.7 4
1 5 0.5 5.5
2 5.4 2.1 5.1
3 4.8 1.8 6.1
4 4 3.1 4.4
Acromion lesion
0 6.6 2.4 5.2
1 3.7 1.8 6.2
2 4.8 2.4 5.3
3 5.8 1.8 3.4
Cuff + acromion lesion
0 6.7 2.7 4
1 N/A N/A N/A
2 6.6 1.8 6.6
3 1.5 3.5 5.5
4 5 2.2 4.8
5 4.5 1.3 7.5
6 3.6 3.4 2.8
7 6 1.7 4.3

Table 3 A summary of the correlation coefficients for pain and
satisfaction (pre and post-operatively) vs the grade of combined
impingement scores

Acromion Cuff Combined
lesion lesion lesion

Pre-operative 0.009 0.03 0.03
pain level

Pre-operative 0.004 0.001 0.0002
satisfaction

Post-operative 0.02 0.003 0.001
satisfaction

Forty patients (72%) with moderately positive impingement tests
had a mean combined lesion score of 4.1 and eight patients
(17%) with markedly positive impingement tests had a mean
combined lesion score of 4.4. There was no statistically significant
correlation between the impingement tests and the combined
lesions. Regression analysis plots for pain, impingement tests and
satisfaction are shown in Figures 1 to 3.

Six patients (11%) had no improvement after surgery and 89%
of patients were satisifed. The full data set for all patients is shown
in Appendix S1.

DISCUSSION
In 1972, Neer [8] described acromion alterations attributable to
mechanical impingement. He described a large anterior acromial
spur and excrescences of the anterior third, which he believed
to be characteristic of chronic impingement with traction on
the coracoacromial ligament. It has since been assumed that
the severity of these architectural changes is proportional to the
symptoms associated with impingement. We could find no such
correlation in our study

A previous study by Soyer et al. [9] investigated outcomes
following arthroscopic subacromial decompression. They found
that the improvement in pain post-operatively was not related to
the amount of acromion resected at operation, and thus the severity
of impingement. It confirms that the origins of pain in impingement
are multifactorial and not solely related to mechanical factors. The
exact source of the pain appears to be unclear. It has been shown
that resection of the acromion and/or the coracoacromial ligament
results in clinical improvement, although no direct relationship has
been shown to exist. This has lead investigators to suggest that
relief from impingement syndrome could result from the resection
of the thickened bursal tissues. Soifer et al. [10] showed a rich neural
innervation of the subacromial space, especially of the subacromial
bursa. The nociceptive information relayed by free nerve ends may
be responsible for the pain associated with the impingement
syndrome and rotator cuff pathology. This may explain the relief
of pain after arthroscopic debridement. We remain sceptical of this
theory as bursal resection is not a routine practice for us when
undertaking an arthroscopic decompression.

Clinical diagnosis in our study was based on two positive clinical
tests. The Neer, Hawkins and Copeland’s tests have all been shown
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Fig. 1 Linear regression showing combined lesion score against pre-
operative pain level.
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Fig. 2 Linear regression showing combined lesion score against pre-
operative satisfaction.

to be highly sensitive for impingement. These tests are based
on the morphological changes associated with impingement, and
similar to pre-operative pain, there is no correlation with severity.
Whilst positive tests can predict a good outcome post surgery [11],
they cannot indicate the grade of impingement. Thus the need
for decompression should be based on the combination of pain
and positive tests and not the subjective severity of impingement
found on examination.

The correlation between the severity of impingement lesions
and satisfaction post-operatively was not statistically significant in
our study. Debate still exists regarding the relationship between
outcome and the severity of impingement. There is evidence in the
literature to support a number of theories. Hoe-Hanson et al. [12]
and Chui et al. [13] confer with our results and show no direct
relationship. Esch et al. [14] reported a higher satisfaction post-op
in patients with complete or partial cuff tears, as did Adholfson &
Lisholm [15]. By contrast Gartman [16] and Patel et al. [17] reported
that patients with impingement but no rotator cuff tears had better
results.
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Fig. 3 Linear regression showing combined lesion score against
impingement test (1 = mild, 2 = moderate, 3 = marked).

The reported results of acromioplasty vary widely. However
meta-analysis has shown the overall success rate to be
approximately 85% [18]. In our study 89% of patients were
satisfied with the outcome of surgery. From our study the need for
decompression should not be made according to the severity of
impingement lesion. If a diagnosis of impingement has been made
both clinically and arthroscopically then a decompression should
be carried out. Even minor impingement can cause significant pain
which improves following decompression.

In conclusion, in our study there was no significant correlation
between pain or pre-operative clinical findings and the severity
of impingement lesions seen at arthroscopy. Similarly there was
no correlation between the severity of lesions and post-operative
satisfaction. The need for decompression should be based on a
pain with positive clinical findings and not on the severity of
impingement lesions at arthroscopy.
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Appendix S1: Full data set

Patient Lesion Lesion Level Pre- Post-
number cuff acromion of pain satisfaction satisfaction

1 2 2 3 1 8
2 2 2 7 5 7
3 4 2 3 7 7
4 3 2 10 5 10
5 1 1 4 0 6
6 2 2 5 4 3
7 2 2 8 2 6
8 2 2 5 3 7
9 4 2 4 0 7
10 2 2 2 2 2
11 2 2 3 0 10

12 2 2 7 3 9
13 3 2 2 0 10
14 1 1 2 2 10
15 2 2 3 8 7
16 2 2 7 2 10
17 2 2 5 3 8
18 3 3 10 3 5
19 2 2 4 0 6
20 2 2 5 0 10
21 4 2 5 5 7
22 4 3 9 3 3
23 3 1 4 4 8
24 4 3 2 0 10
25 4 2 2 8 5
26 3 2 0 0 10
27 2 2 3 0 8
28 2 0 13 4 10
29 2 2 0 1 2
30 2 2 7 3 8
31 3 1 1 2 8
32 2 2 8 4 6
33 2 2 5 1 5
34 1 2 5 3 6
35 3 3 1 1 3
36 4 3 7 2 5
37 2 2 1 1 8
38 4 2 0 0 10
39 2 2 7 1 8
40 2 2 4 0 9
41 2 2 5 3 5
42 2 2 10 3 9
43 2 0 5 0 8
44 2 2 15 0 6
45 2 2 8 5 10
46 0 0 5 0 3
47 1 1 9 3 8
48 2 2 5 3 7
49 2 1 2 0 8
50 0 0 9 8 7
51 3 2 6 0 10
52 2 2 0 1 7
53 2 2 5 1 7
54 2 2 5 2 8
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