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Objectives: This study aims to investigate the effect of
acromioclavicular joint (ACJ) degeneration on orthopedic shoulder
tests (OST) and to determine complementary role of ACJ injections
in the treatment of subacromial shoulder impingements.

Patients and methods: At a secondary care center, 62
patients (56 females, 6 males; mean age 55.849.3 years; range
35 to 74 years) with the clinical and radiological diagnosis
of shoulder impingement syndrome were enrolled to the
study. Two injections were applied to ACJ and subacromial
space. Patients were assessed through OSTs (Neer, Hawkins-
Kennedy, empty can, full can, external rotation resistance,
lift-off and cross-body adduction tests) at baseline and after
injection to ACJ and subacromial space. Visual analog scale
was used for overall pain.

Results: Two injections and three sets of OSTs were
performed on the patients. A significant difference was found
in the all OSTs after ACJ injection (p<0.001). Visual analog
scale scores improved significantly following both ACJ and
subacromial injections (p<0.001).

Conclusion: Concomitant ACJ diseases should assessed
carefully in the patients with rotator cuff lesions, as it may
change the type of management approach.
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shoulder impingement syndrome; shoulder pain.

Physical examination of shoulder diseases remains
a debate for clinicians because of questions about
reliability of orthopedic shoulder tests (OST). Various
studies concerning the diagnostic accuracy and
reliability of OSTs with different methodologies have

Amagc: Bu calismada akromiyoklavikiler eklem (AKE) deje-
nerasyonunun ortopedik omuz testleri (OOT) uzerine etkisi
arastirildi ve AKE enjeksiyonlarinin omuz sikisma tedavisin-
deki tamamlayici rolil belirlendi.

Hastalar ve yéntemler: Ikinci basamak bir hastanede, kli-
nik ve radyolojik olarak omuz sikisma sendromu tanisi konu-
lan 62 hasta (56 kadin, 6 erkek; ort. yas 55.8+9.3 yil; dagilim
35-74 yil) calismaya alindi. Akromiyoklavikiler eklem ve
subakromiyal bolgeye iki enjeksiyon yapildi. Hastalar baslan-
gicta ve AKE ve subakromiyal enjeksiyondan sonra OOT’ler
ile (Neer, Hawkins-Kennedy, empty can, full can, eksternal
rotasyon direng, lift-off ve cross-body adduksiyon testleri)
degerlendirildi. Genel agr1 skoru igin gorsel analog olgegi
kullanildi.

Bulgular: Hastalara iki kez enjeksiyon ve u¢ kez de OOT
uygulandi. Akromiyoklavikiller eklem enjeksiyonu sonrasi
OOT’nin tamaminda anlamli bir farklilik saptand1 (p<0.001).
Hem AKE hem de subakromial enjeksiyon sonrasinda gorsel
analog ol¢egi skorlarinda anlamli diizelme saptandi (p<0.001).

Sonug: Rotator kilif lezyonu olan hastalarda, hastaya uygu-
lanacak tedavi yaklagimini degistirebileceginden, eslik eden
AKE hastaliklar1 dikkatle degerlendirilmelidir.

Anahtar sozciikler: Akromiyoklavikiller eklem; enjeksiyon; intraar-
tikuiler; omuz sikigsma sendromu; omuz agrisi.

been published.!¥ In a comprehensive review by
Hegedus et al.,! most of the clinical examination
tests for shoulder diseases were found to have limited
diagnostic value. The main problem seems to be
limited ability of tests to address the source of pain.
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Although acromioclavicular joint (ACJ]) diseases
frequently accompany shoulder diseases, the possible
confounding effect of ACJ degeneration on OSTs have
not been evaluated before.

Current options for treatment of shoulder
impingement include physical therapy, corticosteroid
injections or surgery.*® The ability to correctly
diagnose the source of shoulder pain can avoid further
unnecessary diagnostic procedures which are mostly
more expensive and time consuming.! In this regard,
it is important to clarify underlying pathology for
accurate management. The aim of this study was
twofold; first, to investigate whether ACJ diseases
affect OSTs, second to determine complementary role
of ACJ injections in treatment of subacromial shoulder
impingements.

PATIENTS AND METHODS

This prospective observational study was conducted
in the Ankara Education and Research Hospital, 2"
Department of Physical Medicine and Rehabilitation,
between April and September 2010. Approval for
the study was gained from the local research ethics
committee of the hospital.

Sixty-two patients (56 females, 6 males; mean age
55.849.3 years, range 35 to 74 years) with shoulder
pain for at least four weeks and pain on palpation
of the AC] with the ability to follow instructions
were included in the study. All patients filled an
informed consent form. All of the patients were
diagnosed with shoulder impingement syndrome and
acromioclavicular degeneration by ultrasonography
(US) or magnetic resonance imaging (MRI). Patients
with local skin infections, history of malignancy and
platelet dysfunction or bleeding disorder, history of
corticosteroid injection to shoulder within two months
were excluded from the study.

Each patient was examined by the same physiatrist
who was experienced in OSTs and performed the
tests in same order. The OSTs were classified as: tests
evaluating subacromial impingement (Neer test and
Hawkins-Kennedy test), tests evaluating rotator cuff
tendons (empty can and full can tests for supraspinatus,
external rotation resistance test for infraspinatus, lift-
off test for subscapularis) and test evaluating AC]
(cross-body adduction test).

The Neer test was performed with the examiner
stabilizing the ipsilateral scapula with fully flexing
and elevating the humerus overhead maximally.”
Originally, a positive test was reproduction of shoulder
pain, but to determine the intensity of the pain, we
scored the pain as severe, mild or absent. The second
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test was the Hawkins-Kennedy test in which the arm
was placed in 90 degrees of forward flexion and then
maximally rotated to internal rotation. A positive test
was reproduction of pain of the shoulder.® Similarly,
the pain was scored as severe, mild or absent.

The empty can test which was also known as
supraspinatus muscle strength test or ]obe test, was
performed by the examiner elevating the shoulder to
90 degrees, approximately 30 degrees anterior to the
coronal plane with the arm internally rotated and the
patient’s thumb pointing to the floor. The examiner
applied pressure to the wrist while the patient was
attempting to resist.”! The test was considered positive
if pain or weakness was observed. The full can test
was performed similarly, but the thumb was pointing
upwards.'@ We scored pain in these two tests in the
same manner, to determine the possible overload to
the ACJ during these maneuvers as well as response
to injections.

Placing the arm at the patient’s side and flexing their
elbow to 90 degrees performed the external rotation
resistance test. The patient attempted to resist the force
applied on the posterior aspect of the distal forearm by
the examiner.™ A positive test was considered if pain
or weakness was detected in the involved shoulder.

The lift-off test was performed while the patients
were standing with their hand behind their back
with the dorsum of the hand facing the mid-lumbar
region. The dorsum of the hand was raised off the
back by maintaining or increasing internal rotation of
the humerus and extension at the shoulder." The test
was considered positive if weakness was detected. The
intensity of pain was scored as above. The cross-body
adduction test was performed with the arm placed
in 90 degree forward flexion and then was adducted
across the trunk by the examiner. A positive test was
considered if pain was detected in the shoulder.™

First, all patients were examined with OSTs and the
first injection of 0.5 ml prilocaine was administered
into the acromioclavicular joint. Fifteen minutes later,
patients were re-examined with OSTs and the second
injection containing 20 mg methylprednisolone and
1 ml prilocaine was delivered into the subacromial
space via posterolateral approach. The last set of OSTs
was performed 15 minutes after the second shot.

Statistical analysis

For statistical analysis SPSS version 15.0 for
Windows (SPSS Inc. Chicago, Illinois, USA) was used.
To determine the difference before and after injections
for cross-body adduction test, the McNemar’s test was
used. For the rest of the OSTs, two related samples
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TABLE |

The intensity of pain before and after injections and the significance of the difference for the tests evaluating
subacromial impingement

Initial examination After ACJI After SAI
n % n % p n % P

Neer test

Negative 2 3.2 12 19.4 42 67.7

Mild 23 371 37 59.7 } <0.001 19 30.6 } <0.001

Severe 37 59.7 13 21.0 1 01.6
Hawkins-Kennedy test

Negative 4 9.1 6 9.7 19 30.6

Mild 29 455 30 48.4 } <0.001 36 58.1 } <0.001

Severe 29 455 26 41.9 7 11.3

ACJ: Acromioclavicular joint injection; SAl: Subacromial injection.

Wilcoxon signed ranks test were used. Student t-test
was used to evaluate the difference between visual
analog scale (VAS) scores. Significance was determined
at the 5% level.

RESULTS

Twenty patients were suffering from left sided (32%)
shoulder pain, whereas 42 of them had right-sided
shoulder pain (68%). Thirty-eight patients (61%) were
evaluated with MRI and 24 patients (39%) were
evaluated with US. As the aim of this study was to

assess the contribution of ACJ degeneration on OST
results instead of evaluating sensitivity or specificity
levels of each test for specific shoulder disorder, we
did not include pathologies detected by two imaging
modalities for analysis.

Initially, mean VAS score of the patients was
67.948.3, it was decreased to 50.249.0 after ACJ injection
and to 25.5+10.8 after subacromial injection (SAI). The
improvement in VAS scores was significant after both
of the injections (p<0.001). The ACJ injections seemed
to affect all OSTs evaluating shoulder impingement,

TABLE Il

The intensity of pain before and after injections and the significance level of the difference for the tests evaluating
rotator cuff

Initial examination After ACJI After SAI
n % n % P n % P
Empty can test
Severe 32 51.6 8 12.9 1 1.6
Mild 29 46.8 38 61.3 } <0.001 13 21.0 } <0.001
Negative 1 1.6 16 25.8 48 774
Full can test
Severe 32 51.6 8 12.9 1 1.6
Mild 29 46.8 42 67.7 } <0.001 19 30.6 } <0.001
Negative 1 1.6 12 19.4 42 67.7
ERRT
Severe 15 24.2 1 1.6 0 0
Mild 38 61.3 39 62.9 } <0.001 16 441 } <0.001
Negative 9 14.5 22 35.5 46 69.3
Lift-off
Severe 15 24.2 6 9.7 1 1.6
Mild 26 41.9 34 52.8 <0.001 24 38.7 <0.001
Negative 5 8.1 13 21.0 30 48.4
Not able to 16 25.8 9 14.5 7 11.3

ACJI: Acromioclavicular joint injection; SAl: Subacromial injection; ERRT: External rotation resistance test; Not able to: Not able to perform the test

because of pain or severe impingement.
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TABLE Il

The intensity of pain before and after injections and the significance level of the difference between cross-body
adduction test results

Initial examination After ACJI After SAI
n % % p n % p
Cross-body
Negative 6 9.7 54.8 56 90.3
Mild 48 774 45.2 <0.001 6 9.7 <0.001
Severe 8 12.9 0 0 0

ACJI: Acromioclavicular joint injection; SAl: Subacromial injection.

rotator cuff lesions and ACJ with a significance level
of p<0.001 for all. The effect of ACJ and SAIs on each
class of OST results is demonstrated in Table I-11I.

On initial examination, 16 patients (26%) were not
able to perform the lift-off test, however seven of them
could perform the lift-off test after ACJ injections while
two additional patients could perform the lift-off test
after SAL

An interesting result to be noted was that in 28
of 48 patients, the cross-body adduction test was still
positive even after ACJ injection but after SAI 22 of
these 28 patients’ pain during cross-body adduction
test was resolved.

DISCUSSION

Together with detailed history, inspection, palpation
and detection of active and passive ranges of motion,
OSTs serve as a key step in the clinical assessment
of the painful shoulder™ The main findings of the
present study are the influence of OST results by
ACJ diseases and the determination of significant
improvement in overall pain score with ACJ injection.
Tests for subscapularis tendinopathy often cause pain,
in common with subacromial impingement tests,
because they require marked internal rotation.™ An
interesting result of the current study was the ability
of some patients to perform lift-off test after AC]J
injection when they were not able to do so on initial
examination. The load on the ACJ can explain this
during internal rotation and adduction which may
cause pain and result with a false positive test.

Another interesting result of the study was that the
cross-body adduction test was positive in some of the
patients even after AC] injection but pain resolution
was observed in a significant number of these patients
after SAL This observation might be explained by
impingement of the subscapularis or anterior part
of supraspinatus during flexion and partial internal
rotation resulting with pain during the test.'”)

Roidis et al,’ studied the influence of
acromioclavicular joint degeneration on supraspinatus
outlet impingement and emphasized the importance
of acromioclavicular joint evaluation, because
its degeneration may affect the magnitude of
encroachment. Acromioclavicular joint injection may
increase the specificity values of clinical tests and may
direct the surgeon about the type of surgery and can
be able to prevent unresolved pain after rotator cuff
surgery.l”

The utility of the tests in different degrees of
impingement was evaluated before by confirming
with ultrasonography and surgery.’® A limitation
of this study was that we did not analyze the effect
of injections in separate impingement degrees and/or
specific shoulder disease conditions.

In conclusion, the ACJ diseases should be taken
into consideration in the assessment of patients
with symptoms of rotator cuff diseases as they may
influence OST results. Thus, AC] injections may
be considered for either pain relief or to increase
diagnostic accuracy of OST’s especially in patients
with ACJ degeneration.
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