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Introduction

Musculoskeletal pathology involving the
shoulder is associated with substantial mor-
bidity and loss of function that increases
with age (1-3). It is generally considered
that effective treatment is dependent upon
understanding the mechanism of onset to-
gether with identification of the structure(s)
involved with the symptoms and excluding
those not involved. Mechanisms may in-
volve; trauma, inappropriate ergonomic set-
up, posture, repetitive and/or unaccustomed
loading, systemic illness, local disease, or be
idiopathic. Following routine clinical proce-
dures that include; observation, assessment
of active and passive movements, palpation,
and resistance tests, a series of orthopaedic
tests are commonly applied to identify the
structure(s) responsible for the pain and
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sub-optimal function (4). Orthopaedic
shoulder tests fall into a number of diffe-
rent categories. Tests have been proposed
to identify instability; such as the load and
shift, sulcus and provocation tests (5).The
Neer impingement sign (6), the Hawkins
test (7) and the internal rotation resistance
strength test (8) have been proposed to as-
sess impingement. Clinicians identify labral
pathology utilising tests such as the; O’Brien
active compression test (9) the Crank test
(10) and Kim test (11). Recommenda-
tions to identify rotator cuff and biceps
tendon pathology include; Speed’s test (4),
Yergason’s test (4) and Empty can test (12).
Clinical tests are devised by designing a cli-
nical test to stretch, contract and/or com-
press a specific shoulder tissue. The diagnos-
tic accuracy of the test is then determined by
comparing the clinical outcome with a ‘gold’
standard comparison, such as; radiography,
ultrasound scan, magnetic resonance ima-
ging, computed tomography and direct ob-
servation such as during open or arthrosco-
pic surgery. The gold standard tests involve
observation of structural pathology, and it
is this structural pathology which is con-
sidered to be the source of symptoms. In
the shoulder, structural pathology such as;
rotator cuff tendinopathy, bursal effusion,
partial and full thickness rotator cuff tears,

labral lesions and degenerative joint changes
are considered to generate symptoms and
the symptoms produced during the clinical
tests are compared against these changes.
For example weakness and pain during the
empty can test becomes diagnostic for su-
praspinatus pathology (tendinosis through
to full thickness tear) if an US or MRI scan
demonstrates structural failure. A true po-
sitive occurs when the gold standard test
is positive (ie observable rotator cuff tear)
and the clinical test is positive (ie pain and
weakness). A true negative is when the clini-
cal test is negative (ie no pain and weakness)
and the gold standard test (ie MRI and US)
does not demonstrate any structural failure.
This process allows for the construction of
the classic 2x2 table used to determine diag-
nostic accuracy (Figure 1).

In this example if a patient presents with
a painful shoulder and a test for a labral tear
is positive and an MRI demonstrates a labral
tear this would be a true positive. If the
clinical test does not produce symptoms and
an MRI demonstrates no labral pathology,
then this is a true negative. Clinical tests that
produce only true positive and true negative
results provide clinicians with considerable
diagnostic confidence to enable clinical
reasoning, treatment planning and patient
education. However, situations occur

FIGURE 1 2x2 Table used to compare clinical findings and gold standard structural changes.

Reference test Reference test
positive +ve negative -ve
Clinical test (@) (b)
positive +ve True positive False positive
Clinical test © (d)
negative -ve False negative True negative




Some clinicians have recognised that making a

structural diagnosis is challenging and have mo-
ved towards a symptoms modification approach.

MOBILIZATION If a single SSMP procedure totally alleviates symptoms, treatment is instigated to
reduce the kyphosis. This may be done by postural awareness exercises, strengthening exercise,
stretching, thoracic mobilizations and taping. Photo: Heidi Johnsen

when the clinical test is negative and the
diagnostic reference test is positive, and the
clinical test is positive and the diagnostic
reference test is negative. These results are
respectively known as false negatives and
false positives. For a clinical assessment
procedure to be of clinical value to identify
symptomatic pathology in only one
structure both the sensitivity of the test (true
positive/true positive and false negative),
and specificity of a test (true negative/true
negative and false positive), both must be
as close to 100% as possible (13). This
can only occur if the clinical test assesses
only one structure and the gold standard
reference tests only demonstrate structural
pathology when symptoms are present.

Reproduction of symptoms

If the sensitivity is high (ie close to 100%),
but the specificity is low, then the clinician
will be able to reproduce symptoms, but in
reality will not know which structure is cau-
sing the symptoms. Unfortunately this is the
case for the majority of tests designed to test

for impingement and rotator cuff pathology.
The clinical tests often reproduce the symp-
toms of pain and weakness, but frequently
the reference tests are negative, and equally
the clinical tests are negative and the refe-
rence tests are positive (14-17). Sometimes
the specificity of a test may only be 50% (16,
17) which would not allow the clinician to
develop an informed opinion as to where
the symptoms were coming from. Calis et
al (18) reported a sensitivity of 88.7% and
a specificity of 30.5% for the Neer impinge-
ment sign. Litaker et al (19) reported values
of 97.4% and 9.0% for the same test. Calis
et al (18) reported sensitivity and specificity
values of 92.1% and 25% for the Hawkin’s
test. These figures clearly question the ability
to arrive at a definitive diagnosis. Hegedus
et al (20) have recently published a compre-
hensive review investigating clinical shoul-
der tests. They concluded that the use of any
single shoulder orthopaedic tests to make a
conclusive diagnosis is questionable.

If diabetes is suspected, it is conceivable
that both clinicians and patients might be

reluctant to commence insulin therapy if a
blood test was only 50% accurate in detec-
ting diabetes as the cause of the presenting
symptoms. However many patients are be-
ing referred for surgery (subacromial de-
compression and rotator cuff repair) on the
basis of clinical tests that cannot definitively
confirm a diagnosis and imaging tests that
might demonstrate structural pathology
but the structural changes may be entirely
asymptomatic (15, 21-26).

There are many reasons why the clinical
orthopaedic tests for the shoulder are in-
capable of isolating individual structures.
These include; (i) rotator cuff tendons that
are not individual units but attach to other
tendons and tissues such as ligaments and
capsules (27, 28), and (ii) the presence of
up to 12 bursae around the shoulder (29)
that are capable of generating pain (30).
These structures may be stretched and/or
compressed in all the shoulder orthopaedic
tests. In addition to this, weakness may not
be true weakness, but be due to pain inhibi-
tion (31, 32). It is not known why structural
change may not be symptomatic, but with
studies reporting that up to 50% or more of
people without symptoms may have structu-
ral change (21, 22, 24, 25), imaging cannot
inform a clinician conclusively where the
symptoms are emanating from. These issues
have recently been explored in detail (15,
26).

Currently it appears that the process of
making a diagnosis using a combination
of clinical tests supported by imaging fin-
dings will not allow a clinician to arrive at a
structural diagnosis with certainty (26). This
has been recognized by clinicians treating
other areas of the body (33, 34).

The Shoulder Symptom Modification
Procedure

With respect to the shoulder, some clinici-
ans have recognized that making a structu-
ral diagnosis is challenging and have moved
towards a symptoms modification approach
(26, 35, 36). One such process is known as
the Shoulder Symptom Modification Proce-
dure (SSMP) (26). The SSMP involves a se-
quential process that aims at immediately
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identifying postures and techniques that
will reduce symptoms. Initially a number of
postures, movements and activities that re-
produce shoulder symptoms are identified,
quantified and qualified. These are patient
determined and are associated with symp-
toms that if reduced or eliminated would
make a measureable improvement to the
quality of the patients life. Once identified,
the first procedure is to determine the im-
mediate effect of altering the thoracic kyp-
hosis on the symptoms. This is either done
actively or in the case of more challenging
functions, such as; swimming, throwing,
push ups or other complex upper limb func-
tion, tape is used to control the kyphosis
(26). If this single procedure totally alleviates
symptoms, treatment is instigated to reduce
the kyphosis. This may be done by postural
awareness exercises, strengthening exer-
cise, stretching, thoracic mobilizations and
taping. The SSMP algorithm requires each
technique to be tested on 2 separate occa-
sions to ensure the effect of any modification
procedure is consistent and mechanical. If
the thoracic procedure reduces symptoms
by 100% on two occasions, treatment is only
directed at treating this. If reducing the ky-
phosis makes no impact on symptoms then
the next part of the algorithm is assessed.
If reducing the kyphosis results in a partial
reduction in symptoms, the effect of this is
then added to the next part of the algorithm.
The next part of the algorithm involves as-
sessing three planes of scapular position and
combinations of positions on symptoms.
This may be done during weight bearing and
non-weight bearing activities. The changes
to scapular position are minimal and are
not designed to restrict or facilitate scapular
movement. They only serve to alter the star-
ting position of the scapula and the way the
scapular moves on the thorax and articulates
with the humeral head. Again if this proce-
dure alone or in combination with the tho-
racic procedure results in 100% reduction in
symptoms on two occasions, the assessment
procedure is stopped and treatment com-
menced. If all symptoms are not resolved,
then the next part of the algorithm is assess-
ed. The next component of the SSMP is to in-
vestigate the relationship between the gleno-
id fossa and humeral head. This component
assesses the glenohumeral relationship by
using up to 13 very quick procedures. Tes-
ting stops if one or a combination of techni-
ques results in 100% reduction of symptoms
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(on two occasions). As with the other parts
of the SSMP algorithm, techniques that are
used to assess and reduce symptoms are then
used to inform techniques that are used to
treat. As this is patient lead, it is hoped that
improved compliance results from the fact
it is the patient that has identified what is
helping to reduce their symptoms. The final
component of the Shoulder Symptom Modi-
fication procedure is determining the effect
of neuromodulation procedures on shoulder
symptoms. This involves, manual therapy,
taping and soft tissue based techniques. If all
the symptoms are eliminated by one part or
a combination of components of the SSMP,
then no further investigation is required. If
the SSMP fails to reduce any symptoms (as
will happen with frozen shoulder), another
care pathway is instigated. If the SSMP parti-
ally reduces symptoms, then a determination
of the reasons for the remaining symptoms is
made and appropriate treatment instigated.
Common reasons for this are a concomitant
rotator cuff and/or biceps tendinopathy. In
addition to using the componenets of the
SSMP that reduced symptoms, alternative
treatment is instigated respecting the stage
of the tendinopathy (37). It is essential that
prior to applying the SSMP other causes of
pain and symptoms such as sinister patho-
logy/red flags are carefully and thoroughly
screened for (38). If the patient fails to re-
spond, then an appropriate onward referral
is mandatory.

The SSMP has been advocated due to the
clinical dilemma of making a definitive
structural diagnosis. The reliability of the
procedure is currently being tested in in-
tra- and inter-tester reliability studies, and
its ability to inform management will also
be subject to future research. In addition to
shoulder management approaches such as
the Shoulder Symptom Modification Proce-
dure (26), effort is required to develop ways
to improve methods of making a structural
diagnosis through enhanced clinical and
imaging procedures.
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Revmatiske leddsykdommer: Effekt av gruppebehandling

| oppvarmet basseng

Sammendrag av «Bassengprosjektets.

Skrevet av Anne Christie, fysioterapeut,
Ph.d., Nasjonalt Kompetansesenter for
revmatologisk rehabilitering - NKRR, Diakon-
hjemmet Sykehus, Oslo.

Til tross for at gruppebe-
handling i oppvarmet basseng er hoyt
verdsatt av personer med revmatisk ledd-
sykdom er de helsemessige gevinstene av
slik behandling ikke tilstrekkelig viten-
skapelig dokumentert. Hensikten med
prosjektet er & undersoke effekt av grup-
pebehandling i oppvarmet basseng pa
symptomer og fysisk aktivitetsnivd hos
denne pasientgruppen.

Personer med inflammatorisk revma-
tisk leddsykdom kan oppleve store sving-
ninger i symptomer, bade i lgpet av en
dag og over tid. P4 grunn av sykdommens
svingende forlgp kan det vaere vanskelig a
skille behandlingseffekt fra sykdommens
naturlige svingninger. Prosjektet benytter
derfor en metode med mange gjentatte
malinger for, under og etter bassengbe-
handlingen (interrupted time-series de-
sign = ITS). Tradisjonelt har pasientrap-
porterte data blitt samlet inn ved hjelp av
sporreskjema (gullstandard), men denne
metoden er lite egnet ved mange og hyp-
pige malinger.
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(SMS) har vist seg egnet for dette designet,
i tillegg til at metoden gir mulighet for re-
gistrering av tid og dato for rapportering.

Metodeutproving: 1
pilotprosjektet ble SMS (ny metode) sam-
menlignet med sporreskjema («gullstan-
darden»). Hensikten med pilotprosjektet
var to-delt: 1)Teste metodens funksjona-
litet og 2)Sammenligne tekstmelding (ny
metode) med sporreskjema («gullstan-
dard»).

Tjue-édtte deltakere besvarte
daglig 4 spersmal (smerte, tretthet, stivhet
og evne til & utfore daglige aktiviteter) pa
en gradert numerisk skal (0 - 10, 10 = best)
over en periode pa 28 péfplgende dager.
Annenhver dag fikk deltakerne tilsendt
folgende SMS:

«Fra 0-10, angi grad av smerte, tretthet,
stivhet og evne til 4 utfore daglige aktivite-
ter nd? 0 = ingen, 10 = verst tenkelig. Husk
punktum mellom tallene. TAKK!»

Fullstendig tekst var gitt deltakerne pa
plastbelagte kort i lommeformat.

Deltakerne skulle svare pa SMS ved a
taste inn det tallet de syntes passet best for
hvert spersmal og skille tallene med punk-
tum, eks. «6.3.7.5». Annenhver dag skulle
deltakerne besvare de samme sporsmalene
pa sporreskjema.

Data fra SMS ble lastet ned via en sikret
server, mens data fra sperreskjema matte
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plottes manuelt.
fra pilotpro-

sjektet viser (ikke publiserte data): Skarer
(gjennomsnitt) og variasjon (SD og range)
var sammenlignbare mellom de to forma-
tene. SMS datasettene var mer komplette
enn datasettene fra sporreskjemaene. Del-
takerne foretrakk SMS som metode.

Multisenterstudie
med deltakelse fra Haugesund Sanitets-
forening Revmatismesykehus, Revmatis-
mesykehuset i Lillehammer og Rehabi-
literingssenteret Nord-Norges Kurbad i
Tromse.

Poliklinisk gruppebe-
handling i oppvarmet basseng (> 32 gra-
der) en gang per uke a 45 min over en 12
ukers periode. Behandlingen instrueres av
fysioterapeut og vektlegger trening av be-
vegelighet, styrke, utholdenhet og balanse.

Gruppene folges over fire perioder: To
perioder med bassengbehandling og to pe-
rioder uten bassengbehandling.

Datainnsamling med SMS 2
x per uke.
per 1. mars 2013: Annen om-
gang med intervensjon er i gang pa alle
tre steder. Datainnsamlingen avsluttes i
tidsrommet 30. mai - 20. juni (avhengig av
sted).
Studien er enda ikke publisert.

Other relevant resources:

- Download copies of the Shoulder Symptom Modification
Procedure at www.LondonShoulderClinic.com

- Podcast: Prof Jeremy Lewis: Rotator cuff tendinopathies. BMJ
Group Podcasts

http://podcasts.bmj.com/bjsm/

- Lewis JS. Rotator cuff tendinopathy/subacromial impinge-
ment syndrome; is it time for a new method of assessment?
British Journal of Sports Medicine. 2009;43(4).259-64.
http://bjsm.bmj.com/content/43/4/259long

- Lewis ]S, Rotator cuff tendinopathy: a model for the conti-
nuum of pathology and related management. British Journal of
Sports Medicine. 2010;44(13)918-23.
http://bjsm.bmj.com/content/44/13/918 full pdf+html

- Lewis JS. Subacromial impingement syndrome: A musculos-
keletal condition or a clinical illusion? Physical Therapy Review
2011;16(5):388-98.
http//dx.doi.org/10.1179/1743288X11Y.0000000027.
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