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Arthroscopic Versus Open Acromioplasty for Impingement
Syndrome and Partial Thickness Rotator Cuff Tear
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We evaluated the results of the surgery for impingement syndromes and partial thickness tears of the rotator cuff
with an average follow-up period of 15 months. One group(group [ ) of 43 patients, 46 cases underwent arthroscopic
subacromial decompression. The other comparable group(group ) of 10 patients, 11 cases underwent open
acromioplasty. The average age al operation was 48 years old. Arthroscopic subacromial decompression achieved
slightly better pain relief, the range of the active forward flexion, function, strength and the overall score with
improvement from the preoperative condition than open acrpmioplasty. The patient’s satisfaction was better in group
I as well. Using the UCLA Shoulder Rating Scale, 89% pf group | and 82% of group [ had good or excellent
results. Preservation of the origin of the deltoid during an arthroscopic acromioplasty reduced the postoperative
morbidity and made it possible to start rehabilitation soonerand to achieve the better and more predictable results.
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INTRODUCTION

Impingement syndrome is one of the
most common cause of pain in the
anterior aspect of the shoulder. The
treatment of rotator cuff pathology has
been contiunously evolved since Codman"
had first described. Neer® described three
stages in the development of impinge-
ment: stage I, the reversible stage, In
which edema and hemorrage predominate;
stage 0, an irreversible state in which
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tendinitis and fibrosis predominate; and
stage I, characterized by significant
tendon degeneration and tearing. After
Neer' s work” in 1972 clarified the efficacy
of the open anterior acromioplasty, it is
well proven to provide predictable results,
but it is difficult to see the rotator cuff
in its entirety unless complete bursectomy
and detachment of the deltoid muscle are
performed, and then only tears in the
bursal surface of the cuff can be seen
during open acromioplasty. If the deltoid
origin is released to expose the ante-
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rolateral corner of the acromion and
subacromial space, meticulous repair is
needed. Any weakening of the deltoid
mechanism will prolong the postoperative
morbidity or impair the final functional
result. An arthroscopic acromioplasty can
With this
procedure, both the glenchumeral joint
and the subacromial space can be
accessible without damage to the deltoid.
So far, arthroscopic subacromial decom-
pression has become an accepted treat-
ment for patients with impingement syn-
even though its use for full
thickness rotator cuff tears continues to
We reviewed the result
of arthroscopic subacromial decompression

eliminate these problems.

drome,
be controversial.

and open acromioplasty to evaluate the
efficacy of arthroscopic acromioplasty.

MATERIALS AND METHODS

A restrospective review was performed
on fifty seven cases of fifty three patients
who had undergone either arthroscopic or
open acromioplasty at the Shoulder Clinic
in Kyung Hee University Hospital from
January 1994 through June 1995. All of
them had
syndrome or partial thickness rotator cuff
tear involved less than 50% of the
thickness and less than lem in length. All
patients underwent subacromial decom-
pression by same surgeon (Y.G.R.). For-
ty-six cases were included in ‘arthroscopic

refractory impingement

group (group 1), and eleven cases were
included in open group (group I). In
group [, patients who had only the
impingement syndrome without the
rotator cuff tear were twenty six cases
and patients who had partial thickness
tears of the rotator cuff were twenty

cases. In group II, impingement syndrome
were four and partial thickness were
seven. Among partial thickness tears, the
bursal side was involved in four patients.
The average age was 48 years (range 18-
73) and the man/woman ratio was 1.3.
Right shoulder was involved in thirty
patients, left in nineteen, and both iIn
four. The dominant extremity was
involved in sixty percents.

The average duration of symptoms
before the acromioplasty was thirty four
months. Among these patients, thirty
three had symptoms within one year.
Most of them had typical anterior
shoulder pain, pain with lying on the
affected shoulder, subacromial crepitus,
subtle loss of range of active motion.

The diagnosis of impingement syndrome
was based on the following findings: a
history of pain in the shoulder, aggra-
vated by overhead motion of the affected
arm, and diminished function of the sho-
ulder, combined with a positive impin-
gement sign. Twenty-nine cases in group
[ and seven in group I had severe pain,
and seventeen in group | and four in
group [ complained of moderate pain.
Pain was scored average 2.8 ranged from
1 to 6 in group | and average 2.3 ranged
1 to 4 in group I by the UCLA system
(Fig. 1-2). Preoperative function was
evaluated in all patients and scored good,
mild limited, moderate limited and
markedly limited. Twenty two cases in
group | and three in group I had
moderate limitation of activity of daily
living (Fig. 3-4). Twenty four in group |
and eight in group I had a markedly
limited activity. Shoulder function was
scored average 3.4 ranged from 1 to 6 in
group | and average 2.8 ranged from 1
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Fig. 1. Comparison of the pre and postoperative pain
score in Group |
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Fig. 2. Comparison of the pre and postoperative pain
score in Group 1

to 6 in group I. Active flexion at the
scapular plane was 105 degrees (range 60-
180 degrees) due to moderate to severe
anterior shoulder pain and active external
rotation at the side was 32 degrees (range
0-90 degrees) and some of them com-
plained of the weakness with abduction at
the scapular plane.

An impingement sign was performed
preoperatively on all fifty three patients.
To demonstrate Neer sign, the examiner
flexed the patient' s shoulder maximally
forward with one hand and exerted
pressure downward on the acromion with
the other hand. Thirty-seven patients in
group | and all of group [ had a
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Fig. 3. Comparison of the pre and postoperative tfunction
score in Group |
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Fig. 4. Comparison of the pre and postoperative function
score in Group [

positive Neer sign. The pateints were also
tested Hawkins sign for impingement of
the rotator cuff against the coracoacro-
mial ligament. The examiner placed the
patient’s shoulder in 90 degrees of
abduction at the sagittal plane and then
passively internally rotates it. Thirty five
patients in group 1 and all of group I
had a positive Hawkins sign. Thirty six
patients in group | and all of group I
had a painful crepitus at the anterolateral
corner of the acromion with rotating the
arm, so called “a positive abrasion sign’.
Radiographs were checked for all
patients; true shoulder anteroposterior
view, caudal 30 degrees view, supraspina-
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tus outlet view and axillary view. A cha-
racteristic spur on the anterior acromial
lip, the coracoacromial ligament, and
occasionally spurs on the undersurface of
the acromioclavicular joint. Preoperative
radiographs of the shoulder showed eight
patients with the flat type of the
acromion, twenty two with the curved,
and sixteen with hooked in group I. In
the group I, curved type showed in
seven patients and hooked in four.

OPERATION

Arthroscopic subacromial decompression
was done under the general anesthesia in
nineteeen patients and the interscalene
block in twenty seven patients. Open
acromioplasty was done under the general
anesthesia in seven patients and the
interscalene block in four patients. All of
them underwent the operation with the
beach chair position. Arthroscopic suba-
cromial decompression was performed in
five patients among the group [ on the
base of the out-patient clinic. It took
average one hour and fifteen minutes for
arthroscopic subacromial decompression,
and average one hour and forty-five
minutes for the open acromioplasty.

Surgical Techniques

Open Acromioplasty

Open acromioplasty was performed in
beach chiar position. An incision 5cm in
length over the deltoid with Langer s line
from the edge of lateral margin of the
acromion to superolateral side of the
coracoid process was made. A deltoid
splitting incision was created through the
anterior raphe using a electocautery. The
anteroinferior acromion was excised along

with the attached coracoacromial ligament
using a small osteotome and the under-
surface of the anterior acromion was
flattened using a motorized burr. The
bursectomy was performed after the
bursal side of the rotator cuff was
examined. After standard acromioplasty
was performed, the detached deltoid from
the superior acromion was reattached
using the nonabsorbable sutures which
were passed through the bone of the
anterior acromion.

Arthroscopic Acromioplasty

Arthroscopic acromioplasty was perfor-
med in same position. Arthroscopy of the
glenohumeral joint was routinely perfor-
med, followed by a standard arthroscopic
acromioplasty, while viewing through a
posterior portal and resecting through a
lateral portal. After the inflamed and
thickened subacromial bursa was shaved,
electrocautery was used to release the
coracoacromial ligament from the lateral
to medial along the undersurface of the
acromion. The anterior one third of the
undersurface of the acromion was then
removed with either a shaver or burr in
the lateral portal from anterior to
posterior and from lateral to medial.

Postoperative Rehabilization

Patients were begun on passive range of
motion exercises immediately in the
postoperative period; 1) forward flexion at
the scapular plane, 2) external rotation at
the side, 3) cross body adduction, and 4)
internal rotation at the back. Once a
patient achieved full range of motion, the
patient was allowed to strengthening
exercises for the deltoid, the supraspina-
tus, the infraspinatus and the subscapu-
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laris if patient feel comfortable after
three weeks postoperatively. At this time,
most patients returned to work and were
recommanded the activity of daily living
at the below level of the shoulder.

RESULTS

All patients returned for follow-up
examination and were clinically reviewed
with the UCLA score at 10 to 27 months
postoperatively (average: 18.5 months). In
group
increased upto average 8.9 points (range:
6-10 points) from average preoperative
score of 2.8 points (range: 1-6 points)
(Fig. 1). In group I, postoperative scores
for pain increased upto average 7.8 points
(range: 2-10 points) from average
preoperative 2.3 points (range: 1-4 points)
(Fig. 2). The scores for function improved
from 3.4 points to 9.1 (range: 8-10) in
the group I, while the group I improved
from 2.8 points to 7.8 (range: 2-10) (Fig.
3-4). At the last follow up, the active
forward flexion at the scapular plane was
167 degrees in the group I, and 163
degrees in the group [. The scores for
the range of motion improved from 2.7
points to 4.9 in the group [, and impro-
ved from 3.6 points to 4.5 in the group 1
(Fig. 5-6). The overall scores could be
obtained 32.5 points (range: 21-35) from
13.5 (range: 8-23) in the group I, and
30.1 points (range: 25-35) from 12.9 (ran-
ge: 10-17) (Fig. 7-8). Results were divided
into four groups: excellent (34 to 35
points), good (30 to 33), fair (21 to 29,
and poor (20 or less points). Forty one of
the forty six cases (eighty nine percents)
in the group | and nine of the eleven
cases (eighty two percents) in the group
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Fig. 6. Comparison of the pre and postoperative ROM
score in Group [

I had good or excellent results.

Four patients were dissatisfied with
their final outcome, and three were in
the group [, one in group [. One pa-
tient who was in worker s compensation
and had an impingement syndrome com-
bined with stiff shoulder due to greater
tuberosity fracture obtained only 22
points after arthroscopic subacromial
decompression and capsular release in
comparing with preoperative 10 points.
This patient still complained of a
moderate pain and was unsatisfied with
the latest result even though pain and
function score increased 6 points from
preoperative 2 points and score for range
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Fig. 7. Overall score in Group ]

of motion improved 5 points from 2
points. Two patients who had had partial
thickness rotator cuff tear with diabetes
mellitus had fair results. One of these
underwent the arthroscopic subacromial
decompression, and another patient
underwent the open acromioplasty. The
first patient had 21 points of final score
in comparing with preoperative 14 points.
The score for pain improved 8 points from
4 points even though the range of motion
and function was unsatisfied. The
postoperative score for function and for
range of motion was 4 points each other,
while the preoperative function and range
of motion score was 2 and 3 points. The
second patient had combined with
complete biceps rupture, and tenodesis
after arthroscopic resection of the biceps
was performed simultaneously at the open
acromioplasty. He had a persistent pain
(pain score; 4) and was dissatisfied with
even though
postoperative range of motion and

the surgical procedure,

function was 8 points and 5 points each
other. But the final score of this patient
was 22 points, while the preoperative
score was 13 points. The other had a
partial thickness rotator cuff tear with
partial rupture of the biceps tendon
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Fig. 8. Overall score in Group [

involved less than 50% thickness,
underwent arthroscopic subacromial

and

decompression. His final score was 22
points from preoperative 10 points and
was dissatisfied. He gained 5 points from
preoperative 2 points in the score for the
range of motion, but the scores for pain
and function improved 6 points from 2
points.

One patient experienced paresthesia at
the shoulder and upper arm after the
interscalene block and this symptom had
discontinued 4 months after arthroscopic
surgery. This patient eventually obtained
a good result and was satisfied with the
operation.

DISCUSSION

The primary goal of surgical interven-
tion for the vast majority of the patients
who had a refractory impingement syn-
drome and partial thickness rotator cuff
tear is to decrease pain, including rest
pain, night pain and pain with activities
of daily living. Additional goals of
surgery are to improve shoulder function
and to limit the progression of rotator
cuff tendinopathy.

Since the anterior acromioplasty had
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been recommended by Neer”, the overall
satisfactory results in most reviews were
70% to 90% with open acromioplas-
ty**'*#¥  Hawkins and Adams® reported
on 108 open acromioplasty with intact
rotator cuff and there was an overall
success rate of 86 percent relating to pain
relief. They described that patients who
exhibited a decreased range of motion
preoperatively and patients with neck
pain preoperatively accounted for a higher
percentage of failures. Neer” stressed the
importance of a secure reattachment of
the deltoid to the anterior acromion. He
recommended repair to the remaining
deltotrapezius fascia while others have
utilized sutures passed through the bone
of the anterior acromion. Rockwood and
" modified this technique to include
removing the entire portion of the
acromion anterior to the AC joint as a

Lyons'

guide to the extent of anterior acromion
resection. They reported 89% good and
excellent results after modified acro-
mioplasty for patients who had had intact
rotator cuffs. However, the complications
of open acromioplasty include problems of
the deltoid detachment or avulsion from
the reattachment to the remaining
acromion and resultant scarring in the
subacromial space. In an attempt to avoid
these problems associated with open
the technique of arthro-
scopic acromioplasty” was developed and
the the theoretical advantages of this pro-
cedure were decreased patient morbidity,

acromioplasty,

out-patient or one day surgery, avoidance
of problems associated with deltoid deta-
chment, and the ability for intra-articu-
lar inspection of the joint and undersur-
face of the rotator cuff. The surgical
technique is demanding, is associated with

a considerable learning curve, and has its
own potential for problems. But, publi-
shed reports®**™® have been encouraging
and many surgeons currently employ this
method for the treatment of all patients
with unresponsive stage [ impingement.
Ellman and Kay® reported on arthroscopic
subacromial decompression for chronic
impingement. At two to five year
followup, 89% of the cases in their study
achieved a satisfactory result. Gartsman
et al.” described his results after arth-
roscopic acromioplasty and no significant
difference was noted between patients
with an intact cuff and those with a
partial cuff tear. But the results were
noted to be worse in those patients with
full thickness cuff tears. Speer et al.”®
reported 88% good and excellent results
after arthroscopic acromioplasty for
patients with intact rotator cuffs.
Lazarus et al.” reviewed their results
comparing open arthroscopic
acromioplasties with stage I impingement

and

and partial rotator cuff tears and repor-
ted there were no statistical difference
between the groups in mean postoperative
shoulder scores. But 87.5% of patients
were satisfied in open surgery, whereas in
arthroscopic surgery, 76.7% were satis-
fied. They noted calcification might be
associated with a worse result. Sachs et
al."” documented that there were no
significant differences in results of open
and arthroscopic acromioplasty at 1 year,
with 21 of 22 (95%) open patients and 17
of 19 (90%) arthroscopic patients evalua-
ting themselves as moderately or comple-
tely improved. Of these totals, 68% of
arthroscopic and 59% of open patients
were completely improved.

In our study, there was an ascendancy
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of good and excellent results in arthro-
scopic acromioplasty group. Concerning
the pain relief and function improvement,
the arthroscopic group achieved a slight
better and more predictable result than
the open group. In arthroscopic group,
the scores for postoperative pain ranged 6
to 10 points, whereas ranged 2 to 10
points in open group. The final outcome
for function was good or excellent in all
of patients who underwent arthroscopic
surgery,
open group. There was no significant
difference in the postoperative active
forward flexion at the last follow up as
compared with each group. Two patients
who had had biceps lesion had 22 points
postoperatively both in arthroscopic and

however it was so variable in

open surgery. The presence of biceps
lesion might be the adverse effect on
outcome,

In conclusion, both arthroscopic and
open acromioplasty can lead to excellent
results in the majority of patients who
had a refractory impingement syndrome
and partial thickness tear of the rotator
cuff, but arthroscopic acromioplasty was
associated with better and more predic-
table results. Preservation of the origin of
the deltoid during the arthroscopic acro-
mioplasty reduced the postoperative mor-
bidity and made earlier rehabilitation and
better results.
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