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Operations for impingement of the shoulder

Early results in 52 patients

Tage Sahlstrand

Thisisa prospective study of 52 consecutive patients with impingement syndrome of
the shoulder who underwent an anterior acromioplasty according to Neer with rota-
tor cuff repair and/or a resection of the lateral end of the clavicle added where it was
indicated. There was a full-thickness tear in 14 cases. The follow-up was 11 (6-24)
months. The overall results were excellent - good in 40 patients and fair ~ poor in 12
patients. If two out of three of the following criteria were present, the patient had an
increased risk for a fair or poor result: age > 50 years, sick leave > 6 months, or an as-

sociated cervical problem.

Impingement in the shoulder is mostly treated nonop-
eratively. However, some of the patients continue to
suffer from severe symptoms in spite of an adequate
conservative treatment. Among different decompres-
sive procedures that have been reported, the anterior
acromioplasty (Neer 1972) seems to be the most effec-
tive one. It can easily be combined with rotator cuff re-
pair or resection of the lateral end of the clavicle where
indicated.

I report the results of surgery in a consecutive series
of patients with impingement syndrome of the shoul-
der including all stages of this disorder. Factors that
may influence the results were analyzed.

Patients and methods

Fifty-two patients were operated on for impingement
of the shoulder at my hospital between February 1981
and November 1985. In all the patients conservative
treatment had failed. The average age was 49 (19-68)
years. There were 37 males and 15 females. Sixteen
patients had heavy manual work with great demand on
their shoulders, and 4 patients had sedentary work. The
majority of the patients were not involved in any sport
and none was engaged in sports above the recreational
level. The dominant side was affected in 34 patients.
There was a history of trauma as the initiating factor in
21 patients, and in 11 patients the irauma could be re-
garded as major. The average duration of symptoms
priorto surgery was 27 (5-72) months. Before surgery,
44 patients were on sick leave exclusively or mainly
due to shoulder disability. The average duration of sick
leave was 11 (1-34) months (Table 1).
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The diagnosis was based on the clinical picture of
the patient including a positive impingement test, i.e.,
pain was completely eliminated or markedly reduced
by local anesthesia of the subacromial space. The total
range of active and passive motion was measured in
the standing position in abduction, flexion, outward
and inward rotation, and the arc of pain was recorded.
The restrictions in movement were estimated by com-
paring the contralateral healthy side. Because the
amount of abduction correlated well with the amount
of the other shoulder motions in all but 3 patients in this
study, abduction was used in the evaluation of the re-
sults as an indicator of the total range of motion. The
strength of the affected shoulder, as well as pain on re-
sistance, was evaluated by manual testing and was
based on the examiner’s impression comparing the re-
sult with the healthy side. If equal to the healthy side, it
was graded normal, otherwise decreased. The clinical
examination, including the cervical spine, was per-
formed according to an established protocol.

Preoperatively, all the patients had routine plain
roentgenograms. All but 5 patients also had an arthro-
gram, and 26 patients had a subacromial bursogram.
Two patients underwent a diagnostic shoulder arthros-

copy.

Surgical procedure

Atsurgery all the patients had a decompression with an
anterior acromioplasty (Neer 1972). Full-thickness
tears of the rotator cuff were repaired in 12 patients,
usually with the technique of side-to-side and end-to-
bone. In another 2 cases of rotator cuff rupture, no re-
pair was performed because of the age of the patient, as
well as the extent of the rupture. The lateral end of the
clavicle wasresected in 12 cases; the indication was an
acromioclavicular arthrosis or if the test with a local
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Table 1. Coded data fdor 52 patients treaded by anterior acromioplasty for impingement

Case A B C D E F G H 1+ J K L M N o P QR S T U V X Y z A
T 3 v 2 2 0 0 W 1 2 3 v 3 1 0 6+ 1 1 1 3 1t v 12 2 1 1
2 48 2 1 1 0 0 41 12 45 4 1 3 1 4] o 1 1 1 1 2 3 1 13 1 1 k]
3 8 ¢t 1+ 2 0 0o ¢ D5 4 1 3 1 80 0 2 1 2 t 4 1t 1 - S
4 % ¢ 2 1 1t 1 8B 12 4 1 4 2 100 o 1 1 1 Tt 2 2 1 B8 T 2 2
5 »®» 1 2 t+ 0 1 1B 1 2 4 2 4 1 o o+t ¥ 1 2 2 1 1 2 1 2 2
¢ 24 2 1 2 0 0 72 1t 4 4 {1 3 1 0 o1 t 1 t 3 1 1 2 1t 1
7 ™M 1 1 2 t+ 0 15 551§ 4 1 3 1 0 o 1 1 11 101 6 1 1t 1
g8 s ¢ t 2 0 1 W 9 4 1 4 3 100 o2 1 1+ 2 3 1 1 8 6 3 3
g 54 1+ 1 1+ 0 0 24 6 3 1 4 3 2 o+ 1t 1 2 3 1+ 1 2 6 2 2

Ww 48 1 1 2 1 + W 5 § 3 1 3 1t 0 g1 1 3 2 3 1 2 2 1 1 1
11 S4 2 t 3 @ 0 72 5 4 4 1+ 3 1 0 e 1 1 T2 1 12 01 1 1
12 81 2 2 2 0 0 15 11 55 4 1 4 1 L] o1 1 1 1 2 1 1 16 2 1 1
13 2 2 1 2 1 0 ¥ 14 10 4 3 4 1 4] 0 2 1 2 2 4 1 1 24 2 2 2
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21 4 1 2 2 1 1 24 95 3 3 4 3 9 9 2 1 1 1 1 11 8 6 4 3
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24 54 1 2 t 1 63 18 4 4 4 4 140 140 2 2 3 2 3 1 2 12 B 4 4
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32 8t t 1 2 0 0 28 1§ 1 1t 2 3 0 o 2 9 4 2 4 1 1 24 5 2 2
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46 5% 2 1 1 4] LT 3 3 4 3 0 0 1 1 1 2 2 1 1 8§ 5 4 3
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52 23 2 2 2 1 0 6 6 7 4 t 3 3 v [ | 1 1 1 1 6 1 2 2
A Age at operation plasty +cuttrepair, 3 Antarior acromiopiasty + resection of lateral end
B Sex 1Male, 2 Female of the clavicle, 4 Anterior acromioplasty + Cufl repair + resection of
C Affected side 1 Dominant, 2 Nondominant iateral and of the clavicie, 5 Anterior acromiopiasty + manipulation,
D  Work 1 Heavy manual work, 2 Manual work, 3 Sedentary work, 4 Un- 6 Anterlor acromioplasty + resection of thelataral end of the clavicle +
dergoing work rahabiiitation, § Pensioner maniputation

E Trauma ONo, 1 Yes S Bursa 1 Normal, 2 Bursliis

F  Assvociated cervical problems 0 No, 1 Yes T Rotator cult 1 Normal, 2 Tendinitls, 3 Partial thickness tear, 4 Full-
G Duration of symptoms  Months thicknesa tear

H  Duration of preap. sick ieave Months U ficeps 1 Normal, 2 Tendinitis, 3 Rupture

t  Duration of postop. sick ieave Months V  Acromiociavicular joint 1 Normai, 2 Acthrosis

J  Preop. subjective rating of pain atrest 1 None, 2 Slight, 3 Modarate, X Follow-up Months

4 Savste ¥  Postoperative working capacity 1 Return 1o same work, 2 Return to

K Postop. gubjective rating of pain at rest Same as J modified work, 3 Pensioner, 4 Undergoing work rahabilitation, 5 Di-
L Preop. subjective rating of pain during aciivity Sameas J sability pansion because of remaining shoulder disabitity, 8 Disabliity
M Postop. subjective rating of pain during activity Same as J pension, other diseases substantiaily contributing to the disability,

N Preop. restriction of active abduction Degrees 7 Disability pension only because of another diseases

O Postop. restriction of active abduction Degrees Z Patlent’s opinion of the result 1 Asymptomatic, 2 Considerable im-
P Preop. abduction strangth 1 Narmal, 2 Decreased provement, 3 Soms improvement, 4 Unchanged

Q Postop. abduction strength 1 Normal, 2 Decreased A Overait result 1 Excelient, 2 Good, 3 Fair, 4 Poor

R Surgical procedure 1 Anterior acromiapfasty, 2 Anterior acromio-
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anesthesia indicated that the acromioclavicular joint
might contribute to the shoulder pain. The bursa was
resutured unless it was markedly diseased. The biceps
tendon was left in place. Two patients required manip-
ulation of the shoulder in an attempt to gain motion. No
prophylactic antibiotics were used. Postoperatively,
the patients who only had a decompression were treat-
ed as recommended by Neer (1972). The patients who
had a cuff repair had their shoulder immobilized with
the arm at the side 4-6 weeks during which time they
mostly practiced passive motion. Active motion was
begun after 6 weeks. One wound infection occurred.
The patient recovered with antibiotic treatment, and
had a good overall result.

A mechanical conflict or a very close contact be-
tween the soft tissue and the coracoacromial vault was
observed at passive elevation in all the cases. In all but
5 patients, this finding was combined with abnormali-
ties of varying degree in the subacromial bursa, rotator
cuff, biceps tendon, or acromioclavicular joint (Table
2). Inno case was the subscapular tendon seen to be in-
volved. Two cases had either inflammation or rupture
of the biceps tendon.

Follow-up

The patients were followed up according to a protocol
for an average period of 11 (6-24) months. In the first
years, all the patients were followed up for at least |
year. Because it appeared that most patients reached a
steady state earlier, often at 6 months, the follow-up
during the last 2 years was often shorter.

The results were evaluated according to a four-
grade pain scale, the patient’s own opinion, and an
overall objective rating. The overall results were eval-
uated according to a four-grade scale: excellent —
painfree, normal range of active abduction and muscle
strength; good — some pain, not affecting function or
disturbing sleep, normal range of active abduction and
normal muscle strength; fair — pain affecting func-
tion and sometimes disturbing sleep but definitely im-
proved compared with preoperative pain, active ab-
ductionreduced butdefinitely improved over preoper-
ative range and at least 90°, muscle strength reduced;
poor — pain restricting function and always disturb-
ing sleep, active abduction less than 90° and muscle
strength reduced. Also, the working capacity was ana-
lyzed preoperatively and postoperatively.

The following data were analyzed: sex, age, occupa-
tion, trauma, duration of symptoms and sick leave, as-
sociated cervical problems, and operative findings.

Results (Table 3)

Preoperatively, 48 patients had pain at rest, and all the
patients has pain during activity; postoperatively, 20

Table 2. Surgical findings in 52 patients with impingement®

Bursitis  Bicepslesions AC arthrosis
ne7 n2 n?
“Rotator cuff
Tendinilis (n21) 10 2 1
Partial rupture (n8) 7 - 3
Full thickness
rupture (n14) 10 - 3

2 Five patients with normal structures, 2 patients with isola-
ted subacromial bursitis, and 1 patient with isolated acro-
mioclavicular arthrosis.

Table 3. The subjective pain rating preoperatively and postope-
ratively

At rest During activity

preop  postop preop postop
Severe 26 2 30 3
Moderate 20 12 20 18
Mild 2 8 2 8
None 4 32 [ 28

Table 4. The patient’s own opinion of the effect of the operation
and the overall results

Patient’s opinion Excelient Good Fair Poor
ni7 n23 n9 n3
Free of symptoms (n19) 17 2
Considerable imprave-
ment (n26) 21 5
Some improvement {n2) 1 1
Unchanged (n5) 3 2

patients had pain at rest and 26 patients had pain dur-
ing activity (Table 3).

Excellentor good overall results were obtained in40
patients (Table 4). Subjectively, 45 of the patients con-
sidered themselves asymptomatic or considerably im-
proved. There was a good correlation between the sub-
jective opinion and the overall objective rating.

Of 44 patients who were on sick leave preoperative-
ly, there were 24 who returned to their jobs of whom 7
had modified their work load so that the demand on the
shoulder was less. Two patients underwent job rehabil-
itation. Seventeen patients received a disability pen-
sion postoperatively. The average age in this group
was 56 (51-60) years, which was 10 years higher than
for the patients returning to their jobs. The proportion
of patients with heavy manual labor who returned to
their jobs was not less than those with light or moderate
manual or sedentary occupations. Totally, 12 percent
were able to work preoperatively and 58 percent post-
operatively. The postoperative sick leave averaged 4.3
months.
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Prognostic factors

None of the parameters analyzed were alone found to
be of prognostic value. However, if two out of three of
the following preoperative criteria were present, the
results were inferior (P < 0.05): age 50 years or more,
sick leave 6 months or more, or an associated cervical
problem.

All the patients who were 40 years or younger, as
well as those with a duration of preoperative sick leave
of 4 months or less, had anexcellent or good result. Be-
cause 11/14 patients with a full-thickness tear of the ro-
tator cuff obtained an excellent or good result, the re-
sults did not differ between the patients with a full-
thickness tear and the others. Neither did any other of
the surgical findings influence the results.

Discussion

Impingement syndrome of the shoulder is a functional
diagnosis where the underlying spectrum of anatomic
lesions is wide, progressing from mild inflammation of
the subacromial bursa to a full-thickness tear of the ro-
tator cuff (Neer 1983). In this series of patients includ-
ing all stages of the impingement process, an overall
satisfactory result was obtained in three quarters. The
lack of an accepted scoring system, differences in pa-
tient selection as to the stage of impingement syn-
drome, and in age makes a comparison with other re-
ports difficult. Only one other series could be found
(Thorling et al. 1985} where a comparison considering
these circumstances is reasonable. They reported ex-
celient or good results in 65 percent. Apparently, the
patient’s own opinion of the effect of the operation was
more positive than the objective scoring. This is in ac-
cordance with experience reported by Thorling et al.
(1985). This may reflect that the patients favor the re-
lief of pain rather than improved motion.

A functional improvement is dependent on the pa-
tient’s activity level and demand. Even though the op-
erations gave satisfactory pain relief and most patients
gained a full range of motion and normal strength, 16
patients retired postoperatively. However, the retire-
ment seemed 10 be more related to age and other di-
seases than to the type of work.
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