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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
on amixture of pathologies and the inclu-
sion criteriaare nothomogenous. 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,
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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 functional pathologies of the soft
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 in Dutch guidelines for the diagno-
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 from struc-
tural changes in the subacromial space
due to mechanical impingement. This
can follow on from anterolateral 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].

The pathology of mechanical 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
the Hawkins-Kennedy test, Neer test and
the painful arc test. It is worth not-
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ing that the specific pathology cannot be
identified on clinical examination alone,
i.e. SAPS/SIS and MOI/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),
achieved asignificantly better resultin the
Constant score and Western Ontario Ro-
tator Cuff (WORC) index postoperatively
(even though the Jobe test was originally
described for detecting pathologies of the
supraspinatus tendon). Furthermore, an
even better outcome was reached if four
or more different impingement tests were
positive (including the Yergason’s testand
Speed’s test, which were originally de-
signed to clinically examine the long head
ofthebiceps tendon). In2014, Singh etal.
established a preoperative scoring system
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Fig. 1 <« Radio-
graphinoutlet
view showing
mechanical out-
letimpingement
(arrow)

(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
subacromial decompression: pain during
overhead activity, duration of 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, a maximum of 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 same asused by Singh etal.]) 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
O Table 3.

Imaging

In 2017, the German Society of Shoul-
der and Elbow Surgery (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 3 months 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
and MOI/MNOIL. It therefore remains un-
clear, and should be decided on a case-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 6 months [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/MNOL
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/MNOIL.
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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
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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

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 grof3en 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 Ubersichtsartikel
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

Evidenzbasierte Empfehlungen fiir die Therapie des
mechanischen Outlet-Impingements

unter einem subakromialen Impingement

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

Schliisselworter

Subakromiales Impingement - Subakromialer
Schmerz - Subakromiales Schmerzsyndrom -
Schulterschmerz - Schulterarthroskopie

Obere Extremitdt 3 - 2020 | 219


https://doi.org/10.1007/s11678-020-00579-9

Ubersicht

N4 wi-buoj oN

Apnis

Sy3 urpspnpul
jou Inq A]PAneID
-doaud pawuoyiad
9I9M punosei}

-In pue Aei-x

uojssaidwod

-3p [elwosdegNS
d1dodsoIyLIe Jusm
-1apun dnoib
oqgade|d ay3
ursjuaned ||
pue dnoib Ade
-1ayoisAyd sy
ursiuaiied g

si91oweled
uolsn|dXa ou ‘ynd
101e101 3Y} JO
ainidni jenied
(suoissaidwod
-3p [elwoIdegNS
0Z< pauwuoyad
sey uosbins
pa>uauadxa

ue) suoabins | g
sleydsoy zg

S9J0N

dn-mojjoy
wJdl-piw pue
110ys 3y} ui s}jnsai
buifjsies anaiyde
elwdyuadAy pue
Adesayy [enuew
‘fdesayroisAyd

yibuains u
9oUdI3YIp ou ‘dnoib
AdesayroisAyd

9y uj Jou ‘sdnoib
A1961ns yjoq uj uony
-BAJ|3 dAI}DE pue
9102S JUeISUO) Ul
9seanul uedyu
-Bis A|lednsnels

1ase)yos
ogade|d ueyy Janaq
Kdesayyoishyd

pue £196.ns yog
(s1eah gz

pue syjuow 9 Jaye
91025 J193N) dnoib
AdeiayyoisAyd

pue £1961ns ayy
U3dM]3 SW0IN0
Ul S92UBISYIP ON

Adesayy

ou 03 pasedwod
sdnoib £136ins
430q Ul 2103 JUelS
-uod Ul 3WO02IN0
191194 Juedyiu

-b1s Aj|eonsnels
sdnoub ||e ul 10
13p|noys piojxQ ul
aseasnul Juedyiubls

uoisnpuo)

1USW)EI) DAIIBAIDSUOD
Jo sadAy Jay3o0 Jo Ade
-19y3 ou 0} Adesay) jen
-uew o AdesayyoisAyd
pasedwod jeyy saipnis

SYIUOW 9—¢€ %9IM

/Xt ‘Rep/uiw 09 weiboid
AdesayroisAyd pasinsadns
‘uew||3 o3 buipiodde uois
-saidwodap d1dodsoiyrie
‘s91Aydoa1s0 Dy Jo uon
-33s3l1 buipnppuj suokq
pue poomydoy 01 Huipiod
->e fysejdojwoide uadQ

JEN]

-1JOS |BJ0| X 7| :0g92e|d
Ajpuspuad

-apul Kjlep + pasiaiadns
y9am/xg :AdesayioisAyd
AdeisayroisAyd pasia
-19dns-uou $}33m 9 ‘uols
-sa1dwodap |elwoeqgns
‘Awo1dssing :Adodsoiyury

Adesay3 1no

-YlM Buiiem [njydiem
‘sn Adodsosing pue
Adodsoiyyie disoubelp
*SA uoissaidwodap pue
Awo139s1nq d1dodsoiyly

Adesay)

aseasip
S1wid)sAs ‘ewnel

199N 01 buipiodde
Il WnIpels S|yS
‘S1e3) N2 J01R104
SSaWIY [N} ‘S
-liy)Je piojewnayl
‘Ayredoiyrie 1ap
-|noys ‘swiajqoid
|euids ‘aseasip
[ed160j0inau ‘sny
]|3w sa19qgelq

SI9p[NOYs yioq
u ured 29U ay)
Ul uo|Sud) dPSNW
‘swa|qoud suids
|BJIAIDI ‘SSU
|es160j0inau Ay
-|igeIsul Juswehi|
‘uopyesado snoia
-a1d ‘Ayredoiyyie
1sp|noys oY
‘Jea} Jnd 103ej0.
SSaWIIYI-||N4

1aplosip
|eausw ‘A103s1y ay1
ui Adesayiolpel
‘SwolpuAs auids
[BIAIDD ‘SLyLIR
plojewnays ‘uon
-esado snoiaaid
‘1ea} ynd Joley

-01 SS3UMIY} |IN4

eLI9}LD UOISN|IXT

S)99M T 15e3|
1e 10} S|y'S Yum syuaned
papnpul jey) sa1pms

159} SUDMBH pue Ja3N
10} aA1sod “(uondaful
p10213402 ‘qySN ‘Adeiayy
-01sAyd) Juswieal anleA
-195U0? ‘syjuow 9< ured
Jap|noys |elwoldeqgng

Jewuou
WOY aaissed ‘uondaful
au1ed0pI| uo asuodsai
aAlnsod ‘WOY [euon
-unysAp “ie |njuied Joy
bunsai aanisod ‘qlySN
1o Adesayroishyd 131

-je Juawanosdwi ou
‘syjuow £> Joj uted Jap
-|noys ‘s1eak 998 | aby

JueyNSu0d dpaedoylio
Aq apew sisoubelp ‘ain}
-dnu [eizied 1o uopus) sn}
-euidseidns jo sisouipuay
Jo Juswaburdwi sisou
-beip ‘abe jo sieak g/>
‘u01333(Ul BUOSI110 JUO<
‘fdesayroisAyd pais|d
-wod ‘syjuow ¢< ured
J3p|noys |elwoldeqns

eLIA}D UOISN U]

s1Jd 0L
'SMIINRY T

L=u

99=und
[8=U

sieak g’z
19)4e N4 %06
og=u
:0gade|d
os=u

:AdesayroisAyd

Sy=u
:kdodsoiyuy
ScL=u

¥8=u
nd‘voL=u
Adesayy oN
€6=Uu
nd‘coL=u
Kdodsoiyny
88=Uu
n4-o0L=u
Kisejdojwony
cle=u
sjuaned
papnpuj

- MIINDY

paziwopues

sieak gl 9Andadsold

sieak gz
pue g0

paziwopuel
9A13d3dsold

pajjo13u0d

-oqgade(d
‘213udd13NW
paziwopuels

Jeak | anndadsold

ubis
ni -apApms

Juawabuidwi
|elwoideqns
ul Adesayy jen
-uew pue Ade
-1ayroiskyd jo
SSDUIAIYT

Ade
-1ayro1sAyd ‘sa
Kisejdojwoide

51dods

-0JyLIe "SA
Aisejdojwoide
uado

JusW
-1ea1] Jase|
oqga2e|d 'sA

AdesayroisAyd

pasiaiadns “sA

Adodsoiyny

Adesayy ou "sa
Adodsoiyye
Jnsoubelp “sa
uols
-sa1dwodap
|eiwoldeqns
>1dodsoiyuy

s1do)
s|te3ap Apnis

[cl]e1s

weuew

AN4 -21g39

[0L] €39

810¢ selejieq
6661

pue [t €]

€661 ‘|e1dxoig

[a

(MVSD)

‘lels

810C pieag
uoned

-llqnd  sioyany

L 3|qeL

220 | obere Extremitat 3 - 2020



||9m se Jjeday
winige| PaAISdaI
dnoib £1361ns ayy
ursuaned /6/yL
‘uonesado ay}
paj[92ued dnoib
Adodsoiyie ayy
o1l paziwop
-uessyuaned g
's1eak 7 Y3 ulyum
Adodsoiyye u
paA1adai dnoib
AdesayroisAyd
9Y3 03Ul paziwop
-ueJ uaaq pey
oym syuaiied 7|

(9=usaz=u
uolwo.dD ||| adA})
sdnoibgns ayj ui
siaquinu may K1an
Ajup ‘sdnoibgns ui
pasAipup pup pay
-1sspj> som 1upijbig
0} buipio2op
uoIwoIID JO 3dA}
‘suojpiado-ay §

jueynsuod Abo
-|oewnayl e Aq
auop Ssem uoleu
-1LEX3 UoISN|dU|
1eak | ulyum
uoissaidwodsp
>1dodsoiyne
jusmiapun dnoib
AdesayroisAyd
dY3 uIsjualled 9

S9J0N

sdnoib

9Y3} U9IMIDQ DU
-191p Juedyubis
ou’‘ngieafzie
(S¥A) sdnoub yioq
ui uted uj aseald
-3p uedylubIs

sdnoib yjoq ur uipd
alow Appupdyiubis
pajiodai jupyibig 0}
buip10230 uoiwoop
111 30AY yum spuanpd
SYA

‘1533 Japjnoys ajdwis
‘a]0ds Jubjsuo) ul
awo023n0 ayj Ul AU
-13y1p 3ubdyubis oN

sdnoib sy
U99M1( S9DUID}
-Jip ou ‘sdnoib yioq
ul syuow g | pue
‘9 ¢ 434e SYA pue
9102S JUBISUO) Ul
aseanul Juedyiubig

uoisnpuo)

sojep pasiasad

-ns / “9am/Xxy buluiesy
juspuadapul Joj suoi
-o>na3sul :AdessyloisAyq
dnoib AdesayroisAyd

1] weiboid Adessy
-o1sAyd pazipiepueis
‘p1epueys 0} buipiodde
pa1eal aie saibojoyied
[euonippe ‘Aisejdojwoide
‘Aw0129s1nq :Adodsoryuy

sdnoub yjoq

uy wpiboid Adpiayioishyd
PazIpiopubjs AjaA11DId
-dojsod ‘uoissaidwodap
[piwoidbgns pup Awio}
-2251nq 31d03504Y1D 4O
Awo323sinq 31dodsoly1y

Hujuiesy yuspuadspul

Joj suoidnIIsul ‘uolssaid
-W023p [elWoIdRgNS pUR
Awo3d3sinq :Adodsoiyny
PEEI

/X bulutesy yuspuadspul
Aq pamoj|oy ‘|e303 ur X 61
“eam/xe—-| ‘wesboud
3}9am-g | :AdesayroisAyd

Adesayy

1ap|noys
uazoyy ‘swwjqoud
aulds [ed1AId
‘ssau||l [ed1bojos
-nau ‘Aljigeisul
uawebHi| ‘uonesd
-do snoinaud ‘Ayy
-edoiyne Oy ‘Ay3
-edoiyyie spjnoys
‘1e3] J4Nn2 J01e10)
SSaUXIYI-{Ing

$iD3}
|pIqD| ‘swajqoid
aurds [p2INI3D 21}
-dnu |p13aod 10 1D3}
4n>.objo1 ‘uon
-p1ado snoiraid
‘bwinpi} ‘s13yID
ploipwinay ‘Ay3
-pdoyp [y
‘Ayivdoiyiip iap
-[noys “sinsdp
anisaypo ‘Aiqois
-ul [plauwinyoua|n

e} 4nd J01e10J
Jo subis jesquip ‘siy
-luIpual buikyd|ed
“1ap4osip |ed160]oi
-nau ‘Ayredosyyie
MV ‘Ayredoiyne
J3p|noys ‘ewnel
‘uoryesado snoja
-21d ‘WOY paywi]

eLI9)MD UOISNIXT

(peopyoMm Jo uoldNPaI
‘uoljesl|yul plodi10d
‘aIvsN ‘Adesayroishyd)
Adesayy aneasasuod
J19)e Juawanoidwi ou
'}$9} dU[RI0PI pUe JIIN
10} bunsal aamisod ‘ured
J9pINOYS syuow €<
‘sieak 09-g| aby

Adviayzorshyd ‘glysn
‘suo12aful pl0d13i03 € Yum
JUBWIDAI) SAIIDAIISUOD
Ppasiniadns sypuow 9<
‘I4W pup Aps-x aniviado
-a.d “s3sa32U1D20pI| PUD
SUIMDH “123)\ 104 bu13sa}
anisod ‘Woy 2344 ‘uivd
ybiu ‘uipd sapinoys s13pw
-NDJ3-UOU Y}M S}U3IID]

1591 auledeAldng pue 1sa}
sumeH “21e [nyured Joy
Bunssy annisod ‘uied ssp
-|noys |elwoldeqgns yam
syuaned ‘sieak €-6°0
swoldwiAs jo uonel

-np ‘s1eak 55-g| aby

BLID)MD UOISNPU|

veL=und
dnoib
1pdos=u
oyL=u

oeE=u
Aispjdoiwony
[c=u
Awojdasing
L5=U

oy =u
nd:sy=u
Kdodsoiyny
=u
nd-sy=u
KdesayroisAyd
06=Uu
sjuaned
papnpuj

paziwopuel

sieakz  ‘anndadsoid

paputjq-ajb
-uis pazi
-wopupi

SIDaf 'z anadsoid

paziwopuel

Jeak | aadadsold
ubis

ni -apApms

auoje
AdesayroisAyd
pasiaadns “sA
AdesayroisAyd
pasiaadns Aq
pamo|o} uois
-s21dwodap
s1dodsoiyny

[61] 039

600C e|0lay

Aispjdoiwosdp
+ Awo1das
-Inq 21dods
-01Y14D “SA
Awojdasing
21dodsoiyiy

[SL] D12

600C SmjuaH

uoissaid
-Wwod3p [elw
-010eqgns ‘SA
AdesayroisAyd

[€117e1d
lyeey

00T

uone>

-liqnd
(Panunuod)

didoy sioyiny

L 3|qeL

Obere Extremitdt 3 - 2020 | 221



Ubersicht

(Aupgeasur x |
'UOIS3I-dV IS X §
‘21nydni ynd
1018101 X 9 ‘7L =U)
|020101d Apnis
9Y1 wouy papnpd
-Xd U9y} dIam
syuanied asay}
SOLENIEIEN
saibojoyied apis
31043q
suonesado pos<
paw.opad aney
1snw Adodsoiyre
Burwioyiad
suoabing

uonDLNIPAS (DI

ou‘(SYA “HSvYa)
13113] Jad paniadai
SDM dW02INO

N4 Moys K1ap

S9J0N

&l

Kep-01-Aep ul juea
-3J24 99 03 ybnous
61q 30U dURYIP
‘AdesayroisAyd oy
pasedwod uaym
sdnoib £13bins
410q U (SYA) awiod
-1n0 J3119q Jued|
-Jlubis £||eansness
‘Adodsosyyie din
-soubelp 'sa fiseid
-0lWOIdE DUIBYIP
ou ‘(sdnoib |[e) SYA
U] 95e3JDU] JURD|
-Jlubis Ajjednsnels

A13b1ns Jayp sIpaf 9
SVA pup 21035 HSYQ
U1 3sDa1ouj JUDd!
Hlubis Apo1suvIS

9€-4S

pue 3103s HsyQ ul
asealnul Juedyiu
-Bis ‘(SyA) uted ui
uondNpal juedyiu
-bis Kjjeonsnels

uoisnpuo)

AdesayroisAyd sarep g|
‘ue|d 03 buipiodde weib
-o1d buyutesy yuspuadsp
-ul A|1ep :AdesayroisAyd
Buiuresy yusp

-uadapul 1oy suoidNIISU
yum AdesayroisAyd x |
‘AW03235INq [ewiuIWw
Jnd Joyejoi ayy buy
-soubelp 1oy papasu
JI“[elwoideqgns pue

juiof 3y3 ur uondadsul
:Adodsoayyie dnsoubelq
Bujuiely yusp

-uadaput 1oy suondNIISUl
yum AdessyroisAyd x |
‘uoissardwodap Awoy
-33sinq :A1sejdojwosny

wpiboid

Adbiayjorsfyd anippia
-dojsod ‘uoissaidwodap
[piwo.opgns 1dodsolyiy

Ade

-19y3 ou :dnoub jo1u0)
syjuow g 10}
buuayibuans spsnw
pasiatadns “yaam/xg
(Bulures adue)sisai
aAissaiboad) poylow

w073 :Adesayioishyd

Adesayy

Shiuipusy
Buiydied ‘Ayy
-edoiyyie [y “es
Jnd 101e101 SSBU
SPIY3-||ny ‘ssnqe
Hnip pue joyodje
Buipnjpul siapio
-sip dueIydAsd
‘s1aplosip |ed160|
-0inau ‘swa|qoud
auids |ed1AId ‘uony
-esado snoiaaid
‘uo11ed0|SIp ‘s
-Ly1ie piojewnayi
‘Ayredoiyrie
49p|noys

1ouD>

‘uopuaj sdadiq jo
ppay buoy jo sy
-luipuaj ‘sijuipua)
buifyiop> ‘aspasip
|p21bojoinau ‘A
-[1q3sul Japjnoys
‘Ayavdosyyp rHy
YID3} 4n3 403D}

-0J SSaUXIYI-|in{

Ade

-1ayroisAyd pamy
Kpeaije ‘uondaful
pI01110D ‘s19pi0
-sip |ed160j01n3u
‘swa)qoad auids
12217133 ‘Buids
/Xeloyy/13pjnoys
uo uonesado sno
-1n2.d ‘uonedojsip
‘ewnel) ‘splye
plojewnays
‘Ayredosyrie
19p|noys

eLI9)MD UOISNIXT

(abenbue| ysiuut)
J19yeads annjeu e s| pue
1020304d Apnys ubis 0}
3|qe stjuaned “4ap|noys
31 JO SUOI12BUO0D 3D
-snw duRwWos! ul uted

‘1533 duledopl| “2Je [njured

1oy bunsay anisod ‘(peoj
}40M JO uol1dnpal ‘uon
-23(ul pI0211I0d ‘QIYSN
‘Adesayyoishyd) Adesays
SA1}EAISSUOD I9)R JUSW
-anoldwi ou ‘syjuow €<
ured Jap|noys |elwoide
-gns ‘sieak G9-G¢ aby

Avi-x “(uondafu

Pp1021310> ‘AdpiayioisAyd)
JUaWID3I] JAIIDAIISUOD
syjuow 9< ‘uipd apjnoys
[DIWIOIODQNS Y}M SJUIIDY

1S9} supjmeH

pue 133N 10} bunisal ann

-1sod ‘syjuow z< ujed
19p|Noys yum sjusied

BLID)MD UOISNPU|

89 =u Ade

-19yloisAyd n4 papui|q Ade
€o=u -9|qnop  -1dyroisAyd ‘sa
Kdodsoiyie ‘pa]|043u0d Adodsoiyye
Jnsoubelp N4 -ogadeld  dnsoubelp ‘sa
65 =ufiseld ‘213udd13NW uols
-olwoJide 4 paziwopuel -saidwodap
oLz=u sieakz  aandadsold 21dodsolyuy
uolssaidwodap
[piwiosIpgns
9y =un4 123D 2Wi031N0
0s=u sibaf9  andadsoid wuaj-buoy
Adeiayy ou *sa
Ade
dnoib/os =u paziwopues  -13y) ISIIIXD
09=U syiuow g 3Andadsoid pasiasadng

sjuaned ubis
papnpuj ni -apApms s1doy

(PanuRUOD)

(1ovd

-WI4)

[Y4NL:2E]

8L0T  eloAeed

[s2]pia

110z ofsuny

7] les

8007 !piequon
uoned

-llqnd  sloyny

L 3|qeL

222 | obere Extremitat3- 2020



Ofnote, bursectomy seems to be a crit-
ical element in the surgical procedure.
Henkus et al. compared the surgical pro-
cedure of bursectomy alone versus sub-
acromial decompression and bursectomy
in a prospective study in 2009. They fol-
lowed 57 patients for more 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.
There was nossignificantdifference in out-
come after bursectomy alone compared
to subacromial decompression and bur-
sectomy [15, 21]. Analysis of the sub-
groups revealed a worse outcome in Con-
stant score for patients with a sloped or
hooked acromion. These results support
the view that even bursectomy alone ben-
efits patients. In the presence of a me-
chanical reason for impingement (as in
MOI/MNOI), bursectomy alone is un-
likelytobe adequate, and subacromial de-
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]. Theyincluded studies with
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.

ultrasound, elec-

dence for manual
tro therapy,

No long-term evi-
therapy, ESWT,
acupuncture,
trigger point
massage, light
therapy

Notes

significantly better
than no therapy
therapy or placebo

or physiotherapy
treatment

Conclusion
Outcome after
corticoid injection
in short-term FU,
outcome after
physiotherapy
better than no

Therapy

ion criteria

Exclusi

ion criteria

lidocaine, Jobe, painful

ment (Neer, Hawkins,
arc)

age >18 years, positive

ing inclusion criteria
testing for impinge-

RCTs with the follow-

Inclus

200 Stud-
ies included

Included

patients
n

FU

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, surgical management was
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

Study de-
sign
Systematic
review,
meta-analy-
sis of RCTs

Effectiveness
of conserva-
tive therapy

Topic

Publi-
cation
2017

o
[}
>
(=

=]
c
o

)

Arthroscopy Controlled Trial, FU follow-up, MRI magnetic resonance imaging, NSAID non-steroidal anti-inflammatory drugs, RCT randomized controlled trial, ROM range of motion, SAIS subacromial impingement

ACJ acromioclavicular joint, CSAW Can Shoulder Arthroscopy Work, DASH disabilities of the arm, shoulder and hand, ESWT extracorporeal shock wave therapy, FIMPACT Finnish Subacromial Impingement
syndrome, SF-36 Medical Outcomes Study SF-36, SLAP superiores Labrum anterior to posterior, VAS visual analogue scale, vs versus

Italic studies comparing types of surgeries, normal type studies comparing surgical and non-surgical treatment, bold studies comparing conservative treatment options

etal. [34]

Steuri

Table 1
Authors
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Table2 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)

Primary impingement:
Mechanical outlet impinge-
ment (MOI)

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

Secondary impingement

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

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

Calcifying tendinitis or hypertrophic bursal tissue

Muscular dysfunctions that lead to misalignment of the humeral

head or glenohumeral hyperlaxity

Table 3 Prognostic parameters for a good outcome after subacromial decompression

Positive outcome criteria according to Singh

etal.

Pain during overhead activity

Duration of pain longer than 6 months

Ongoing problems despite continuous physiother-

apy
Positive Hawkins sign

Radiological signs of subacromial impingement

Positive outcome according to Magaji
etal.

Temporary decrease in symptoms after
steroid injection

Positive testing for painful arc
Positive testing for Hawkins test

Radiological signs of impingement

Improvement for at least 1 week following subacro-

mial corticoid injection

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

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”
(CSAW Trial) [2]. Patients were random-
ized to a verum group (n=106), placebo
group (n=103) and control group with-
out therapy (n=232). Patients included
inthe verum group received standardized
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

224 | obere Extremitat 3 - 2020

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

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-
tion before 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
subacromial pain for more than 3 months.
All patients had undergone conservative
treatment before. Radiological parame-
ters were considered while ruling patients
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
cuff was 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 MOIL 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



Fig. 2 <« Coracoacromial
ligament.a Normal cora-
coacromial ligament, b hy-
pertrophic and rough liga-
ment

Fig. 3 A Mechanical outletimpingement before and after resection: osteophyte under the acromioclavicular joint.a Osteo-
phyte under the acromioclavicular joint, b resection of osteophyte, ¢ 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-
compression who explicitly 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 to date. 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 a mechanical and
therefore structural narrowing of the sub-
acromial space can profit more from sur-
gical management than patients with un-
specific subacromial pain. In addition to
that, it is of major 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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Partial tears of the rotator
cuff included in study

impinge-

ment (Hawkins/Neer/painful

)

ion

Positively tested for
arc/inject
n.d

t

impingemen

Radiological signs
of

icoi
tion

NSAID Corti
injec
n.d.

Exercise
treatment

+

Description of

symptoms
Subacromial
shoulder pain

Duration of
symptoms
>3 Months

Age
<75 Years
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Authors
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