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AbstrAct

Introduct ion:  Very often, partial tear tendons of the superficial shoulder mu-
scle are combined with arthrosis of the clavicular-acromial joint. This is due to 
violations of the shoulder-patch rhythm, which in turn leads to a chronic overlo-
ad of the clavicular-acromial joint and the progression of arthrosis in this joint.

Aim:  The purpose of the study is to improve the results of treatment of patients 
with injuries of the supraspinatus tendon against the background of deforming 
arthrosis of the clavicular-acromial joint.

Mater ia l  and  methods :  For the study a clinical group was assembled, which 
consisted of 84 patients with injuries of the tendon of the supraspinatus and de-
forming arthrosis of the clavicular-acromial joint 3–4 parts. All patients, depen-
ding on the treatment, were divided into two groups.

Resul t s  and  d i scuss ion:  The consequences and influence of the arthrosis of 
the clavicular-acromial joint were determined. Movements of the joint were exa-
mined. The shoulder joint function was under control in the post-surgery period, 
which provided particular results and conclusions according to the comparative 
analysis of the two groups.

Conc lus ions :  Based on the provided results, it can be concluded that defor-
ming arthrosis of the clavicular acromial joint can cause contracture in the sho-
ulder joint in patients after the suture of the tendon of the abdominal muscle.
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1. IntRoductIon

Injuries and damages of the clavicular-acromial joint requir-
ing treatment are quite common in medical practice.1,2 The 
clavicular-acromial joint is a diarthrodial joint that is formed 
by the distal clavicle and the medial facet of the acromion. 
The articular surfaces of the clavicle and acromion are cov-
ered with hyaline cartilage. The upper limb is connected to 
the axial skeleton through the clavicle and its attachment to 
the acromion and sternum. Consequently, large forces are ap-
plied to a relatively small joint.3 Most conditions that affect 
the acromioclavicular joint, such as degenerative arthritis 
and osteolysis, can be treated conservatively.4 Chronic condi-
tions affecting function may require surgery.5

The acromion forms the summit of the shoulder and is a 
large, somewhat triangular or oblong process, flattened from 
behind forward, projecting at first lateralward, and then curv-
ing forward and upward, to overhang the glenoid cavity. Its su-
perior surface, directed upward, backward, and lateralward, is 
convex, rough, and gives attachment to some fibers of the Del-
toideus, and in the rest of its extent is subcutaneous. Its inferior 
surface is smooth and concave. Its lateral border is thick and 
irregular and presents three or four tubercles for the tendinous 
origins of the Deltoideus. Its medial border, shorter than the 
lateral, is concave, gives attachment to a portion of the Trapezi-
us, and presents about its center a small, oval surface for articu-
lation with the acromial end of the clavicle. Its apex, which cor-
responds to the point of meeting of these two borders in front, 
is thin and has attached to it the coracoacromial ligament.

Asymptomatic degeneration of the clavicular-acromial 
joints is common and does not always correlate with the pres-
ence of symptoms. Selective injection of lidocaine improves 
diagnostic accuracy and may correlate with the outcome of 
the surgery. Non-surgical treatment is beneficial for most 
patients, although, in properly matched patients, open or 
arthroscopic resection of the distal clavicle is necessary to 
relieve symptoms.6 Recent biomechanical and clinical data 
highlight the importance of preserving the capsule and mini-
mizing bone resection; however, the optimal resection vol-
ume for the distal clavicle remains elusive. Patients with the 
instability of the clavicular-acromial joints usually have poor 
outcomes after distal clavicle resection.7

Very often, the arthrosis of the clavicular-acromial joint8 
accompanied the partial ruptures of the tendon of the su-
praspinatus muscle of the shoulder. This is due to violating 
the shoulder-scapular rhythm (even with partial damage to 
the bladder cancer), which in turn leads to chronic overload 
of the clavicular-acromial joint and progress the arthrosis in 
this joint. And vice versa, arthrosis of the clavicular-acromial 
joint causes pain in the shoulder joint and force the patient 
the compensatory overload of certain muscles of the shoulder 
girdle, leading to damage to the tendons of the rotator cuff 
of the shoulder bladder. Isolated arthrosis of the clavicular-
acromial joint with exist pain syndrome, according to the lit-
erature, occurs only in 5%–7% of patients.9,10

When X-ray examination of the shoulder joint, in pa-
tients over 50 years old, for various pathologies of the shoul-

der joint, arthrosis of the clavicular-acromial joint manifests 
itself in 54%–57% of patients.11 Unfortunately, during the 
surgical repair of a partial rupture of the supraspinatus ten-
don, most doctors do not pay attention to exist arthrosis of 
the clavicular-acromial joint, and this leads to appear chronic 
pain syndrome in the shoulder and clavicular-acromial joints 
in most due to the overload of the latter.12,13 According to our 
data, arthrosis of the clavicular-acromial joint is one of the 
most common causes of pain in the shoulder joint during re-
habilitation in patients after a suture of a partial rupture of 
the tendon of the supraspinatus muscle of the shoulder.14–17

Pain in the clavicular-acromial joint in patients after a 
suture of the rotator cuff of the shoulder disrupts to devel-
opment of movements in the shoulder joint, increases the 
duration of rehabilitation, and worsens the overall results of 
treatment. In the English-language literature, we did not find 
works devoted to damage to the tendon of the supraspinatus 
muscle against the background of deforming arthrosis of the 
clavicular-acromial joint.

2. AIm

The aim of the study is to improve the results of treatment of pa-
tients with injuries of the supraspinatus tendon against the back-
ground of deforming arthrosis of the clavicular-acromial joint.

3. mAteRIAl And methods

The clinical group consisted of 84 patients with injuries of 
the supraspinatus tendon and deforming arthrosis of the cla-
vicular-acromial joint of grade 3–4. (According to Kellgren), 
who from January 2013 to January 2018 were on outpatient 
and inpatient treatment in the department of reconstructive 
surgery of the upper limb of the State Institution – Institute 
of Traumatology and Orthopedics of the Academy of Medical 
Sciences of Ukraine (Kyiv). The patients’ age ranged from 40 
to 60 years (mean age 49.6 ± 5.1 years), there were 54 men 
(64.3%), 30 women (35.7%). The average time of injury to the 
start of treatment was 29 ± 37.8 days.

All patients were divided into two groups depending on 
the treatment: 
(1) group A – conservative treatment of deforming arthrosis 

of the clavicular-acromial joint after arthroscopic suture 
of the supraspinatus tendon; 

(2) group B – resection of the acromial end of the clavicle at 
the arthroscopic suture of the supraspinatus tendon. 

Conservative treatment included: local (ointments) and gen-
eral (NSAIDs) anti-inflammatory therapy, local injections of 
homeopathic anti-inflammatory drugs No. 5 once every 3–4 
days, and physical methods. Surgical treatment included: re-
section of the acromial end of the clavicle up to 5 mm.

We excluded from the study patients who had injuries of 
the supraspinatus tendon for more than 90 days, deforming 
arthrosis of the clavicular-acromial joint 0–2°, and concomi-
tant injuries or diseases of the shoulder joint (damage to the 
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articular lip, deforming arthrosis of the shoulder joint, etc.), 
which made it possible to create more homogeneous groups. 
All patients underwent clinical, X-ray, and MRI examina-
tions. Clinical examination was carried out in a standard 
way with special tests: O’Brian slap test, Compression rota-
tion test, Andrews test, Ludington test.18

X-ray examination was carried out in the posterior, axillary, 
lateral projections and with the withdrawal of the acromial 
process of the scapula. The relationship of the articular ends, 
subacromial distance, the presence of calcifications, marginal 
bone growths, and the morphological type of the acromial pro-
cess behind Bighliani were taken into account. The stage of 
arthrosis of the clavicular-acromial joint was assessed using 
the Kellgren scale.18 Standard magnetic resonance imaging 
was performed on devices with a magnetic field strength of 1.5 
Tesla in sagittal, coronal, and frontal projections. The study 
of the anatomical structures of the shoulder joint was carried 
out in T1, T2, Pd, and Pdfatsat modes. Intraoperative diagnostics 
were performed using an arthroscope with a diameter of 4.5 
mm with an inclination of the optics of 30º. The joint review 
was performed using the standard 21-point technique.19

The function of the shoulder joint was assessed using 
the Oxford Shoulder Score (OSS) and Constant Shoulder 
Score (CSS) in 6 months and 12 months after surgery. Ac-
cording to the CSS, 6 ± 1.2 months after surgery, the study 
was carried out with care to exclude possible re-injury of the 
supraspinatus tendon during the test with a dynamometer. 
The OSS is a subjective scale for assessing the functional 
state of the shoulder joint, where the patient answered 12 
questions, each of which was rated from 0 to 4 points. The 
maximum number of points is 48, and the minimum is 0. 
The unsatisfactory result assessed the number of points 
from 0 to 19, a satisfactory result – from 20 to 29 points, 
a good result – from 30 to 39 points, an excellent result – 
from 40 to 48 points. CSS scale – has 8 points. The maxi-
mum number of points was 100, and the minimum was 8. 
The sick and healthy upper limbs were compared. The un-
satisfactory result considered a difference of more than 30 
points, a satisfactory result – from 21 to 30 points, a good 
result – from 11 to 20 points, and excellent – less than 11 
points. All patients used a standard rehabilitation program, 
which was developed based on our clinic.

4. Results And dIscussIon

Table 1 shows the distribution of patients with arthrosis of 
the clavicular-acromial joint and damage to the supraspinatus 
tendon, who underwent surgical or conservative treatment.

Significantly fewer patients had grade 4 deforming ar-
throsis. In the majority of patients, 46 (54.8%) underwent 
conservative treatment of deforming arthrosis of the clavic-
ular-acromial joint. In other patients, 38 (45.2%) underwent 
resection of the acromial end of the clavicle (Figures 2–3).

We conducted a study of the causes of contracture of the 
shoulder joint in 50 patients who came to us after arthro-
scopic suture of the supraspinatus tendon (Table 2).

table 1. distribution of patients with supraspinatus tendon 
injury and arthrosis of the clavicular-acromial joint.

Stage  
of arthrosis

Conservative treatment Surgical treatment
Men Women Men Women

3 24 10 18 10

4 4 8 8 2

Total 28 18 26 12

a b

Figure 1. Rupture of the supraspinatus tendon and defor-
ming arthrosis of the clavicular-acromial joint: (a) radio-
graphy (direct projection); (b) mRI (frontal section). the 
arrow shows the marginal bone growth.

Figure 2. the clavicular-acromial joint with deforming 
arthrosis 3 tbsp (from the subacromial space). the arrow 
shows the bony growth of the clavicle.

Figure 3. X-ray of the patient after the suture of the supraspi-
natus tendon and resection of the acromial end of the clavic-
le. the arrow shows the edge of the clavicle after resection.
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 As you see from Table 2, arthrosis of the clavicular-
acromial joint is one of the common causes of contracture 
in the shoulder joint in patients after the suture of the su-
praspinatus tendon 28%. Considering the biomechanics of 
movements in the shoulder joint Figure 4, we can conclude 
that the clavicular-acromial joint experiences the greatest 
load during lifting and flexion of the shoulder in the range 
from 90° to 180°, since in this range of motion, not only the 
displacement of the clavicle in the sagittal plane, occurs, 
but also its rotation, which in its turn causes an overload of 
the articular cartilage and pain syndrome in the clavicular-
acromial joint in the presence of deforming arthrosis in it. 
It is arthrosis of the clavicular-acromial joint that can cause 
contracture in the shoulder joint in patients after the suture 
of the supraspinatus tendon.

The main manifestation of bursitis is a significant round 
swelling that can spring on palpation. Also, in many cases, 
patients suffer from throbbing pain, which may increase 
during the night. Sometimes this pain causes stiffness. In the 
area of inflammation, the affected skin may become red. Also 
during the accumulation of fluid, the swelling increases in 
size. In the future there are changes in the general condition 
of the person: the lymph nodes begin to increase, the proce-
dure rises. In some cases, nausea and even vomiting occur. 
Bursitis can be of two types of acute – the symptoms appear 
quite suddenly and grow rapidly; chronic.

The severity of symptoms depends on the activity of the 
inflammatory process. In the acute course of the disease, a 
person’s general condition deteriorates sharply, and signs of 
the disease appear quickly. In the case of chronic bursitis, the 
symptoms are disturbing from time to time, mainly after ex-
ercise. At an early stage to remove the inflammatory process 
of bursitis is not recommended paraffin-ozokerite applica-
tion. In severe disease, injecting medication is recommend-
ed. The development of purulent bursitis requires surgery. 
In surgery, the doctor opens the synovial sac, removes the 
pus, treats the tissues with an antiseptic solution, and leaves 
a drain to drain the remnants of the pus.

Figure 5 shows the change in the average indicators of the 
function of the shoulder joint (in points) 6 and 12 months af-
ter surgery according to the OSS in groups A and B. 

As seen from Figure 5, by surgery, the mean indicators 
of the function of the shoulder joint according to the OSS in 
groups A and B did not practically differ and were within 20 

points. 6 months after surgery, the average indicators of the 
function of the shoulder joint in group B were slightly better 
(40 points) than in group A (36 points), which is associated with 
the absence of pain in the clavicular-acromial joint. In patients 
of group A, pain in the clavicular-acromial joint was present 
despite the ongoing conservative treatment. After surgery (12 
months), the mean indicators of the function of the shoulder 

table 2. causes of contracture of the shoulder joint after the 
suture of the supraspinatus tendon in their retrospective analysis.

Causes of contracture n(%)

Repeated rupture of the supraspinatus tendon. 3(6)

Secondary adhesive capsulitis. 6(12)

Insufficiency of the supraspinatus muscle due to hypotrophy 
with the development of subacromial conflict syndrome. 6(12)

Deforming arthrosis of the shoulder joint 3(6)

Arthrosis of the clavicular-acromial joint 14(28)

Associated reasons are indicated in paragraphs 1–5 18(36)

Total 50(100)

a

b

c

d

Figure 4. schematic representation of the movements of 
the clavicle (marked in black) at different angles of shoul-
der elevation: (a) 0º; (b) 30º; (c) 90º; (d) 180º.
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joint according to the OSS in group B became even better (42 
points), in contrast to patients in group A, where the mean indi-
cators of the function of the shoulder joint slightly decreased to 
34 points (P ≤ 0.05). This is probably due to the progression of 
deforming arthrosis of the clavicular-acromial joint against the 
background of its overload during development.

When evaluating the results of treatment of patients on 
the CSS 6 and 12 months after surgery, results were obtained 
similarly to those obtained when evaluating patients on the 
OSS (Table 3).

As seen from Table 3, in patients of group A, the number 
of unsatisfactory and satisfactory results 6 months after sur-
gery was 9.54%, after 12 months – 11.9%, which is probably 
associated with pain in the clavicular-acromial joint, since in 
there were no unsatisfactory and satisfactory results in group 
B patients. Then 6 months and 12 months after surgery, the 
number of excellent results was significantly greater in pa-
tients of group B – 35.7%, in patients of group A the number 
of excellent results was 21.44% (P ≤ 0.05).

5. conclusIons

Arthrosis of the clavicular-acromial joint can cause contrac-
ture in the shoulder joint in patients after the suture of the 
supraspinatus tendon. Pain in the clavicular-acromial joint 
in patients after a suture of the rotator cuff of the shoulder 
disrupts to develop movements in the shoulder joint, in-
creases the duration of rehabilitation and worsens the over-
all results of treatment. The clavicular-acromial joint expe-
riences the greatest load during lifting and flexion of the 
shoulder in the range from 90° to 180°. Since in this range 
of motion, not only the displacement of the clavicle in the 
sagittal plane, occurs, but also its rotation, which in its own 
turn causes an overload of the articular cartilage and pain 
syndrome in the clavicular-acromial joint in the presence of 
deforming arthrosis in it.

Conflict of interest
None declared.

Funding
None declared.

References
1 Santellán-Hernández JO, Córdoba-Mosqueda ME, Agu-

ilar-Calderón JR, et al. Postsurgical lumbar facet joint 
syndrome: Therapeutic results of facet infiltration. Inter-
disc Neurosurg. 2021;24:101056. https://doi.org/10.1016/j.
inat.2020.101056.

2 Precerutti M, Formica M, Bonardi M, et al. Acromiocla-
vicular osteoarthritis and shoulder pain: a review of the 
role of ultrasonography. J Ultras. 2020;23(3):317–325. 
https://doi.org/10.1007/s40477-020-00498-z.

3 Sahu D, Rathod V, Phadnis A, Shyam A. Results and 
complications of head-preserving techniques in chronic 
neglected shoulder dislocation: a systematic review. J of 
Should and Elbow Surg. 2021;30(3):685–694. https://doi.
org/10.1016/j.jse.2020.10.010

4 Beckmann J, Hirschmann MT, Matziolis G, et al. Rec-
ommendations for unicondylar knee replacement in 
the course of time: A current inventory [in German]. 
Orthopad. 2020;50(2):104–111. https://doi.org/10.1007/
s00132-020-04054-9.

5 Krill MK, Rosas S, Kwon K, Dakkak A, Nwachukwu BU, 
McCormick F. A concise evidence-based physical exami-
nation for diagnosis of acromioclavicular joint pathology: 
a systematic review. Phys Sportsmed. 2018;46(1):98–104. 
https://doi.org/10.1080/00913847.2018.1413920.

6 Deckard ER, Jansen K, Ziemba-Davis M, Sonn KA, Me-
neghini RM. Does patellofemoral disease affect outcomes 
in contemporary medial fixed-bearing unicompartmen-
tal knee arthroplasty? J Arthropl. 2020;35(8):2009–2015. 
https://doi.org/10.1016/j.arth.2020.03.007.

7 Wang J, Ma JX, Zhu SW, Jia HB, Ma XL. Does distal clavi-
cle resection decrease pain or improve shoulder function in 
patients with acromioclavicular joint arthritis and rotator 
cuff tears? Clin Orthop Rel Res. 2018;476(12):2402–2414. 
https://doi.org/10.1097/CORR.0000000000000424.

8 Liow MHL, Goh GS, Pang H-N, et al. Should patients 
aged 75 years or older undergo medial unicompartmental 
knee arthroplasty? Arch Orthop Traum Surg. 2020;140(7): 
949–956. https://doi.org/10.1007/s00402-020-03440-4.

table 3. Results of treatment of patients according to the css 
in 6 and 12 months after surgery.

The result of 
treatment

After 6 months p / o After 12 months p / o
А (%) B (%) А (%) B (%)

Excellent 18 (21.44) 28 (33.32) 18 (21.44) 30 (35.7)

Good 20 (23.8) 10 (11.9) 18(21.44) 8(9.52)

Satisfactory 7 (8.35) 0 9 (10.71) 0

Unsatisfactory 1 (1.19) 0 1 (1.19) 0

Figure 5. changes in mean indicators of shoulder joint 
function (in points) 6 and 12 months after surgery accor-
ding to the oss in groups A and B.

 

0

10

20

30

40

50

before the operation 6 months after
surgery

12 months after
surgery

group  А group B



6 Pol Ann Med. [in Press]

 

9 Burnier M, Herzberg G, Luchetti R, del Piñal F, Ka-
kar S. Dry wrist arthroscopy for ulnar-sided wrist dis-
orders. J Hand Surg. 2021;46(2):133–141. https://doi.
org/10.1016/j.jhsa.2020.08.011.

10 Yang JC-S, Lin K-Y, Lin H-H, Lee OK. Biomechanical 
evaluation of high tibial osteotomy plate with internal 
support block using finite element analysis. PLoS One. 
2021;16(2):e0247412. https://doi.org/10.1371/journal.
pone.0247412.

11 Berná-Mestre JDD, Fernández C, Carbonell G, et al. 
Influence of acromial morphologic characteristics and 
acromioclavicular arthrosis on the effect of platelet-rich 
plasma on partial tears of the supraspinatus tendon. 
AJR Am J Roentgenol. 2020;215(4):954–962. https://doi.
org/10.2214/ajr.19.22331.

12 Jawade S. Post-operative physiotherapy rehabilitation in 
rare combined full thickness tear of supraspinatus and 
subscapularis tendon managed by arthroscopy with mini 
open supraspinatus tendon repair. Eur J Mol Clin Med. 
2020;7(2):1212–1219.

13 Rio EK, Ellis RF, Henry JM, et al. Don’t assume the con-
trol group is normal-people with asymptomatic tendon 
pathology have higher pressure pain thresholds. Pain Med. 
2018;19(11):2267–2273. https://doi.org/10.1093/pm/pny117.

14 Itoigawa Y, Wada T, Kawasaki T, Morikawa D, Maruy-
ama Y, Kaneko K. Supraspinatus muscle and tendon 
stiffness changes after arthroscopic rotator cuff repair: 
A shear wave elastography assessment. J Orthop Res. 
2020;38(1):219–227. https://doi.org/10.1002/jor.24469.

15 Ueda Y, Tanaka H, Tomita K, et al. Comparison of shoul-
der muscle strength, cross-sectional area, acromiohumer-
al distance, and thickness of the supraspinatus tendon 
between symptomatic and asymptomatic patients with 
rotator cuff tears. J Shoulder Elbow Surg. 2020;29(10): 
2043–2050. https://doi.org/10.1016/j.jse.2020.02.017.

16 Kretić D, Turk T, Rotim T, Šarić G. Reliability of ul-
trasound measurement of muscle thickness in pa-
tients with supraspinatus tendon pathology. Acta Clin 
Croat. 2018;57(2):335–341. https://doi.org/10.20471/
acc.2018.57.02.15.

17 Altan E, Nayman A, Yildirim A, Ozbaydar MU, Ciftci S, 
Karahan M. Influence of infraspinatus and subscapularis 
pathologies on supraspinatus muscle atrophy-a retrospec-
tive cohort study. Malays Orthop J. 2020;14(2):23–27. htt-
ps://dx.doi.org/10.5704%2FMOJ.2007.007.

18 Chieh-Szu YJ, Chen C-F, Lee OK. Benefits of opposite 
screw insertion technique in medial open-wedge high 
tibial osteotomy: A virtual biomechanical study. J Or-
thop Translate. 2020;20:31–36. https://doi.org/10.1016/j.
jot.2019.06.004.

19 Schilde S, Ketelhut L, Kielstein H, Delank K-S, Gutteck 
N. Anatomical study of Lapidus arthrodesis using two dif-
ferent plantar plate systems. Foot Ankle Surg. 2020;26(5): 
585–590. https://doi.org/10.1016/j.fas.2019.07.016.


