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Evidence-based recommen-
dations for the treatment of
mechanical outlet impingement

Introduction

The relative benefits of the various ther-
apeutic options for the treatment of
impingement syndrome of the shoulder
joint are a topic of ongoing debate. The
main problem concerning almost all
published studies is that they are based
onamixture ofpathologies and the inclu-
sioncriteriaarenothomogenous. Several
unspecific studies merge the pathology
of subacromial impingement syndrome
with subacromial pain syndrome, and do
not differentiate the outcomes according
to the different pathologies. A small
number of randomized controlled tri-
als (RCTs) are more thorough and are
therefore a focus of interest. These tri-
als, and a number of review articles,
question the indication for surgery in
patients with subacromial impingement
syndrome. It is therefore of great im-
portance to elucidate the correct and
appropriate pathway for the treatment
of these patients. This article discusses
several randomized trials studying the
outcomes of surgical subacromial de-
compression compared to conservative
therapy or sham surgery. The authors
included prospective randomized trials,
systematic reviews and meta-analyses
listed in Pubmed in the last 30 years that
compared either surgical and/or con-
servative treatment to other treatment
options of subacromial impingement/
subacromial pain syndrome. In total,

12 studies were included in the detailed
analysis (shown in . Table 1).

Aetiology and terminology

The terms used to describe shoulder-as-
sociated pathologies are, in themselves,
a matter of ongoing debate: for exam-
ple, the use of subacromial impingement
syndrome (SIS) or subacromial pain syn-
drome (SAPS) as opposed to mechanical
outlet impingement (MOI) or mechani-
cal non-outlet impingement (MNOI) [7,
11]. The pathology of SIS has been es-
tablished since the 1970s and describes
entrapment of the supraspinatus tendon,
the subacromial bursa or the long head of
biceps tendon between the humeral head
and coracoacromial bone. SIS therefore
includes functionalpathologiesof thesoft
tissue [5, 18, 28]. In order to respect the
content of all terminologies, and to refer
to possibly different reasons for subacro-
mial impingement, the name subacro-
mial pain syndrome was later introduced
[7]. This definition was initially pub-
lished inDutchguidelines for thediagno-
sis and therapy of SAPS and summarizes
atraumatic, mostly unilateral pathologies
that lead to shoulder pain that increases
during abduction of the joint. Subse-
quently, SAPS has a descriptive character
and is somewhat nonspecific in naming
the underlying pathology.

In order to properly address sub-
acromial pathologies ,it is important to

differentiate between primary or sec-
ondary subacromial impingement [14].
Primary impingement results fromstruc-
tural changes in the subacromial space
due to mechanical impingement. This
can followon fromanterolateral acromial
spurs, osteophytes under the acromio-
clavicular (AC) joint or displaced healing
of fractures of the greater tuberosity and
is usually referred to as mechanical out-
let impingement ([27]; . Fig. 1). Apart
from that, calcifying tendinitis or hyper-
trophic bursal tissue can decrease the
subacromial space from the caudal side;
this is referred to as mechanical non-
outlet impingement [14]. Secondary
impingement summarizes the muscular
dysfunctions that lead to misalignment
of the humeral head or glenohumeral
hyperlaxity [14].

Thepathologyofmechanical impinge-
ment (MOI and/or MNOI) is therefore
based on a defined structural pathology,
whereas SIS and SAPS describe sum-
maries of symptoms of different patholo-
gies in the subacromial space. The de-
scriptions are also shown in . Table 2.

The informative value of clinical
examination

Different clinical tests have been estab-
lished in the diagnosis of impingement
syndrome. Well-established tests include
theHawkins–Kennedy test, Neer test and
the painful arc test. It is worth not-
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Fig. 19 Radio-
graph in outlet
view showing
mechanical out-
let impingement
(arrow)

ing that the specific pathology cannot be
identified on clinical examination alone,
i.e. SAPS/SIS andMOI/MNOI cannot be
differentiated. Kappe et al. studied the
predictive value of the different clinical
impingement tests for a good outcome
after subacromial decompression [16].
Patients that were Hawkins test-positive
in the neutral position, as well as Neer
test- and Jobe test-positive (empty can),
achievedasignificantlybetterresult in the
Constant score andWesternOntario Ro-
tatorCuff(WORC) indexpostoperatively
(even though the Jobe test was originally
described for detecting pathologies of the
supraspinatus tendon). Furthermore, an
even better outcome was reached if four
ormore different impingement testswere
positive (including theYergason’s test and
Speed’s test, which were originally de-
signed toclinically examine the longhead
of thebiceps tendon). In2014, Singhet al.
established a preoperative scoring system

(PrOS) to help in the selection of patients
that would benefit from surgical inter-
vention [33]. The authors found a pos-
itive correlation between the following
parameters and a positive outcome after
subacromialdecompression: painduring
overhead activity, durationof pain longer
than 6 months, ongoing problems de-
spite continuous physiotherapy, positive
Hawkins sign, radiological signs of sub-
acromial impingement (sclerosis and/or
osteophytes under the acromion or on
the greater tuberosity) and improvement
for at least 1 week following subacromial
corticoid injection. According to these
parameters, amaximumof six points can
be reached in the PrOS. Patients with
a PrOS of five and more points show
a significantly better outcome 3 months
after surgery than patients with less than
five points. Magaji et al. also studied
which patients will achieve a good out-
come after subacromial decompression

[26]. Patients that were positive for four
indication criteria (temporary decrease
in symptoms after steroid injection, pos-
itive testing for painful arc and Hawkins
test, radiological signs of impingement
[the sameasusedbySinghet al.]) showed
a better outcome after subacromial de-
compression than did patients with less
than four criteria points. An overview
of the prognostic parameters is shown in
. Table 3.

Imaging

In 2017, the German Society of Shoul-
derandElbowSurgery (DVSE)published
guidelines on imaging in patients with
subacromial impingement [6]. The soci-
ety recommended standard radiographs
of the painful shoulder in true antero-
posterior (AP) and outlet view. In addi-
tion, a radiograph in axillary view was
also indicated to be potentially helpful,
wherein an acromion slope according to
Bigliani’s classification, the acromion tilt,
acromion index or the lateral acromial
angle could be determined, potentially
showing signs of MOI [1]. . Figure 1
demonstrates pathological changes in an
outlet radiograph in MOI patients. Ul-
trasound and magnetic resonance imag-
ing (MRI) could also be included if rele-
vant. Although ultrasound of the shoul-
der may help in the diagnosis of sub-
acromial bursitis or pathologies of the
rotator cuff, the results are dependent on
the examiner. MRI examination is im-
portant to rule out differential diagnoses
of the clinical symptoms. Especially in
cases with a normal radiograph, signs
of MNOI (such as subacromial bursitis,
rotator cuff pathologies or ruptures, hy-
pertrophic coracoacromial ligament or
bone marrow oedema and cysts of the
greater tuberosity) can often be seen.

Non-surgical management

Primary treatment of impingement syn-
drome should be conservative after hav-
ing ruled out any structural damage to
the shoulder joint following assessment
through clinical examination and imag-
ing. Several publications recommend at
least 3months of conservative treatment,
although there is no existing evidence for
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the optimal duration, frequency or type
of exercise therapy [11]. Notably, and to
the best of the authors’ knowledge, there
is no data concerning outcome after con-
servative treatment comparing SAPS/SIS
andMOI/MNOI.It thereforeremainsun-
clear, andshouldbedecidedonacase-by-
case basis, which duration, intensity and
type of conservative management should
be recommended for each patient.

There are various treatment options
for conservative therapy. In 2017, Steuri
et al. published a systematic review in
which they analysed conservative treat-
ment methods [34]. The study group
described a better outcome after each
conservative treatment when compared
to placebo or sham treatment. Haahr
et al. found that the outcome after sub-
acromial decompression is comparable
to physiotherapy in a comparison study
with 1-year follow-up [13].

Several RCTs and reviews have shown
that exercise therapy can reduce pain and
increase range of motion in a short-term
follow-up for up to 6months [12, 24, 34].
Nevertheless, it is difficult to interpret
the effectiveness of exercise and manual
therapy in these studies, as the therapy
protocol for the patients to be included
remains unclear. Furthermore, inclusion
criteria do not differentiate between the
pathologies of SAPS/SIS or MOI/MNOI.
It can be concluded that there are short-
term positive effects for primary treat-
ment with exercise therapy, anti-inflam-
matory drugs and steroid injections in
patients with general subacromial pain.

Surgical management

Operative treatment can be considered
in patients with persistent subacromial
pain that has not responded to adequate
conservative therapy.

Subacromial decompression can be
performed in an open or arthroscopic
approach, and arthroscopic subacromial
decompression has become the standard
surgical treatment option due to the
fact that it is minimally invasive and has
a lower risk of infection and a lower level
of postoperative pain. . Figures 2 and 3
show intraoperative images of arthro-
scopic subacromial decompression and
findings in patients with MOI/MNOI.

Abstract · Zusammenfassung
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Abstract
Background. The benefits of the various
therapeutic options for the treatment of
subacromial impingement syndrome are
a topic of ongoing debate. Several studies
on the subject are insufficiently evidence-
based, with many other studies being
considered controversial by members of
the field. Nevertheless, a general opinion
against surgical interventions is developing
in the media in reference to these systematic
reviews and meta-analyses based on
insufficiently differentiated literature.
Aim of the study. This article provides an
overview of the literature and examines the
outcome after arthroscopic subacromial
decompression compared with conservative
therapy or diagnostic arthroscopy and
bursectomy.
Conclusion. The outcome for patients treated
with conservative therapy or subacromial
decompression who explicitly suffered from

mechanical outlet impingement (MOI) or
mechanical non-outlet impingement (MNOI)
has not yet been studied. The main problem
concerning almost all published studies is that
they are based on a mixture of pathologies.
It seems likely that especially patients with
a mechanical, and therefore structural,
narrowing of the subacromial space can
profit more from surgical management than
patients with unspecific subacromial pain.
Differentiation between the pathologies is
crucial for the correct treatment decision,
not only for the reduction of symptoms, but
most importantly for the preservation of the
supraspinatus tendon.

Keywords
Subacromial impingement · Subacromial
pain · Subacromial pain syndrome · Shoulder
pain · Shoulder arthroscopy

Evidenzbasierte Empfehlungen für die Therapie des
mechanischen Outlet-Impingements

Zusammenfassung
Hintergrund. Die Therapie des Impingement-
syndroms des Schultergelenks gibt in den
letzten Jahren immer wieder Anlass zu Dis-
kussionen. Die Studienlage zu diesem Thema
ist kontrovers und zu großen Teilen nicht
ausreichend evidenzbasiert. Dennoch dienen
vorrangig in den letzten Jahren publizierte
systematische Reviews und Metaanalysen
auf Grundlage dieser wenig differenzierten
Literatur als Basis einer sich in den Medien
verbreitenden pauschalen Empfehlung gegen
chirurgische Interventionen.
Zielsetzung. Es wurde ein Übersichtsartikel
verfasst, um randomisierte Studien zum Out-
come der arthroskopischen, subakromialen
Dekompression und deren Vergleich mit
konservativer Therapie oder diagnostischer
Arthroskopie und Bursektomie zu analysieren
und differenziert zu betrachten.
Zusammenfassung. Das Outcome nach
konservativer Therapie oder subakromialer
Dekompression bei Patienten, die explizit

unter einem subakromialen Impingement
im Sinne eines mechanischen Outlet-
Impingements (MOI) leiden, wurde bisher
nicht so dezidiert untersucht. Die publizierte
Literatur stützt sich ausschließlich auf äußerst
grob gefasste Indikationsspektren. Es ist
naheliegend und denkbar, dass insbesondere
Patientenmit einer mechanischen, struktu-
rellen Enge von einer operativen Therapie
mittels subakromialer Dekompression
deutlich mehr profitieren als Patientenmit
einem unspezifischen subakromialen Schul-
terschmerz. Die Differenzierung der zugrunde
liegenden Pathologie ist essenziell für die
Therapieentscheidung, nicht nur für die
Beschwerdereduktion, sondern auch für den
langfristigen Erhalt der Supraspinatussehne.

Schlüsselwörter
Subakromiales Impingement · Subakromialer
Schmerz · Subakromiales Schmerzsyndrom ·
Schulterschmerz · Schulterarthroskopie
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Ofnote, bursectomyseems tobeacrit-
ical element in the surgical procedure.
Henkus et al. compared the surgical pro-
cedure of bursectomy alone versus sub-
acromial decompressionandbursectomy
in a prospective study in 2009. They fol-
lowed 57 patients formore than 2.5 years.
Inclusion and exclusion criteria can be
seen in . Table 1. In both groups there
was a statistically significant increase in
Constant score and simple shoulder test
after a median follow-up of 2.5 years as
well as in a second study after 9–14 years.
Therewasnosignificantdifference inout-
come after bursectomy alone compared
to subacromial decompression and bur-
sectomy [15, 21]. Analysis of the sub-
groups revealed aworse outcome inCon-
stant score for patients with a sloped or
hooked acromion. These results support
the view that evenbursectomyalone ben-
efits patients. In the presence of a me-
chanical reason for impingement (as in
MOI/MNOI), bursectomy alone is un-
likely tobeadequate, andsubacromialde-
compression is therefore recommended.

More numerous studies show consis-
tently good and satisfying results in the
long-term follow-up [9, 20, 25]. In 2016,
Lerch et al. published a review on long-
term findings after subacromial decom-
pression [23]. They included studieswith
a follow-up from 2–20 years after sub-
acromial decompression in patients with
isolated impingement or additional par-
tial ruptures of the rotator cuff. All cited
publications were of a level of evidence
of III or IV and reported good or very
good results in the long-term follow-up.

Surgical vs. non-surgical
treatment

The number of high-level randomized
controlled trials comparing surgical or
non-surgical treatments in subacromial
impingement is low. One of the most re-
cent systematic reviews is from Saltychev
et al. in 2015, in which seven random-
ized controlled trials were identified and
analysed [32]. In four of the seven in-
cluded studies, surgicalmanagementwas
superior to non-surgical therapy, three
studies did not show any difference in
outcome between the surgical and non-
surgical group [3, 4, 19, 30, 31] and two
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Table 2 Terminology

Subacromial impingement
syndrome (SIS)

Entrapment of the supraspinatus tendon, the subacromial bursa
or the long head of biceps tendon between the humeral head
and coracoacromial bone

Subacromial pain syndrome
(SAPS)

Atraumatic, mostly unilateral pathologies that lead to shoulder
pain that increases during abduction of the joint

Primary impingement:
Mechanical outlet impinge-
ment (MOI)

Anterolateral acromial spurs, osteophytes under the acromio-
clavicular (AC) joint or displaced healing of fractures of the
greater tuberosity

Primary impingement:
Mechanical non-outlet im-
pingement (MNOI)

Calcifying tendinitis or hypertrophic bursal tissue

Secondary impingement Muscular dysfunctions that lead to misalignment of the humeral
head or glenohumeral hyperlaxity

Table 3 Prognostic parameters for a goodoutcome after subacromial decompression

Positive outcome criteria according to Singh
et al.

Positive outcome according toMagaji
et al.

Pain during overhead activity Temporary decrease in symptoms after
steroid injection

Duration of pain longer than 6 months Positive testing for painful arc

Ongoing problems despite continuous physiother-
apy

Positive testing for Hawkins test

Positive Hawkins sign Radiological signs of impingement

Radiological signs of subacromial impingement

Improvement for at least 1 week following subacro-
mial corticoid injection

Maximumof 6 points in PrOS, significantly better
outcome 3months after surgery if PrOS 5 or 6

Better outcome after subacromial decom-
pression if all four criteria positive

of the studies showed that both surgical
and non-surgical treatment were supe-
rior to waiting and neglecting. To cre-
ate a study with a higher level of ev-
idence, Beard et al. published a mul-
ticentre randomized trial in 2018 enti-
tled “Can shoulder arthroscopy work”
(CSAWTrial) [2]. Patientswere random-
ized to a verum group (n= 106), placebo
group (n= 103) and control group with-
out therapy (n= 232). Patients included
intheverumgroupreceivedstandardized
treatment with subacromial decompres-
sion, and the placebo treatment included
joint and subacromial lavage. Patients
with SAPS were included in the study
with the diagnosis being made based on
a physician’s decision. More detailed se-
lection criteria such as detailed history,
documentation of clinical tests, develop-
ment of symptoms after corticoid injec-
tion and radiological signs of subacro-
mial impingement were not mentioned
as inclusion criteria. Included patients
showed various and different diagnoses
including partial rotator cuff tears. The

results of the CSAW Trial did not show
a significant advantage for subacromial
decompression compared to joint lavage
in the short-term follow-up. Both inter-
ventions showed an advantage compared
to the control group without treatment.
The results were recorded 6 months af-
ter randomization. As various patients
waited several months after randomiza-
tionbefore going into surgery, the follow-
up result of these patients was as little as
2 months after surgery. Due to these
short-term results and unspecific inclu-
sion criteria, this trial offers limited help
with answering the question of the ben-
efit of subacromial decompression in the
different types of impingement. It is pos-
sible that a therapeutic benefit may have
been achieved by the mechanical irrita-
tion of the bursal tissue in patients that
received placebo lavage.

Also in 2018, Paavola et al. compared
the procedure of subacromial decom-
pression to a control intervention and
a conservative treatment path (Finnish
Subacromial Impingement Arthroscopy

Controlled Trial, FIMPACT) [29]. They
included 210 patients having suffered
subacromialpainformorethan3months.
All patients had undergone conservative
treatment before. Radiological parame-
terswere consideredwhile rulingpatients
in. There was a two-to-one randomiza-
tion for the surgery and conservative
groups. Patients included in the surgery
group were scheduled for diagnostic
arthroscopy during which the rotator
cuffwas examined from the articular and
subacromial side. If the rotator cuff was
intact, the patient was then randomized
again into the subacromial decompres-
sion group, in which they received
surgery up to standard surgery proto-
col, or diagnostic arthroscopy group, in
which case nothing more was done. All
patients visited at 6, 12 and 24 months
postoperatively. The results of this study
did not show a statistically significant
difference in outcome when comparing
the two operation methods concerning
pain during activity and at rest (vi-
sual analogue scale, VAS). There were
statistically significant better results in
Constant score and pain (VAS) in the
surgery group compared to conservative
treatment, but these differences were not
relevant in day-to-day life. As in the
CSAW trial, FIMPACT did not docu-
ment intraoperative signs of MOI. The
FIMPACT Trial also did not describe or
study the exact pathology responsible
for the subacromial impingement.

An important factor of the CSAW
and FIMPACT trials is the definition
of the placebo intervention. Diagnostic
arthroscopy implies lavage and at least
partial bursectomy in the subacromial
space. As mentioned above, this proce-
dure can have as equally good results as
subacromial decompression and cannot
be called a sham surgery [8]. It could
instead be described as an active control
intervention. The CSAW and FIMPACT
trials therefore underline the therapeutic
effects of surgical intervention concern-
ing subacromial bursectomy, and CSAW
provides evidence for a surgical benefit
compared with conservative treatment.

Farfaras et al. examined 10-year fol-
low-up after open acromioplasty, arthro-
scopic decompression and physiother-
apy alone in subacromial impingement
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Fig. 29 Coracoacromial
ligament. aNormal cora-
coacromial ligament,b hy-
pertrophic and rough liga-
ment

Fig. 38Mechanical outlet impingement before and after resection:osteophyte under the acromioclavicular joint.aOsteo-
phyte under the acromioclavicular joint,b resection of osteophyte, c status after resection

in a prospective randomized trial in 2018
[10]. The study group included 87 pa-
tients that had completed 6-month con-
servative treatment without any benefit
and were tested positive for Neer and
Hawkins tests in clinical examination.
At the 10-year follow-up there was a sta-
tistically significant increase in Constant
score in both surgery groups, but no in-
crease in the exercise group. Concerning
the development of shoulder arthropathy
or rotator cuff tears, there was no differ-
ence in occurrence in all three groups.
These long-term results over 10 years
show that subacromial decompression
is more beneficial than exercise therapy
alone in selected patients. Radiological
exams were not included in the evalua-
tion.

A Finnish study group recently pub-
lished a Cochrane-review and a system-
atic review and meta-analysis on surgery
for subacromial decompression [17, 22].
They also base their recommendation on

the studies mentioned above; therefore,
these reviews unfortunately only repro-
duce the aforementioned studies and re-
sulting critique. . Table 4 summarizes all
inclusion criteria of the cited studies.

Conclusion

The outcome for patients treated with
conservative therapy or subacromial de-
compressionwhoexplicitly suffered from
MOI or MNOI has not yet been studied.
Publications to date include various and
mixed pathologies. None of the existing
studies specifically differentiate between
the explained types of impingement SIS/
SAPS and MOI/MNOI and this signif-
icantly compromises the transferability
of these recommendations, making deci-
sions difficult when considering individ-
ual cases. Differential, evidence-based
inclusion criteria for diagnosing MOI/
MNOI are not used in any of the studies
completed todate. Therefore, when read-

ing and interpreting studies, it should al-
ways be kept in mind that any published
recommendations relating to diagnostic
tests and indications for treatment have
been based on a heterogeneous cohort
of patients, which may not be relevant
in all or most cases. It seems likely that
especially patients with amechanical and
therefore structuralnarrowingof the sub-
acromial space can profit more from sur-
gical management than patients with un-
specific subacromial pain. In addition to
that, it is ofmajor importance to preserve
the supraspinatus tendon and to there-
fore reduce the risk of rupture by figuring
out tendons at risk caused by MOI and
introducing those patients to surgery.
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