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Contracture of the shoulder joint is one of the complications that
occurs after rotator cuff repair. The aim of the work is to investi-
gate and compare the results of conservative and surgical treatment
of patients with persistent contracture of the shoulder joint 6 months
afier shoulder rotator cuff repair. Methods. We included 51 patients
who had resistant contracture of the shoulder joint of varying grade
within 6 months after the operation. Conservative treatment was per-
formed in 27 patients, surgical treatment under arthroscopic control
was performed in 24 patients. In our study, we assessed the func-
tion of the shoulder using the Constant Shoulder Score and VAS
scales before the start of treatment (i.e., 6 months after first surgery)
3 and 6 months after the start of treatment (i. e., 9 and 12 months
after first surgery). Results. 3 months after the start of treatment, in
the group where surgery was performed, the average functional re-
sult according to the Constant Shoulder Score scale was better than
in the group where patients were treated conservatively and ranged
within (16.4 + 5.9) points, while in the group with conservative treat-
ment the average functional result was (28.1 £ 6.7) points (p = 0.048).
6 months after rotator cuff repair in the group with conservative
treatment the average functional result according to the Constant
Shoulder Score scale was (23.1 + 7.1) points, while in the group
where surgery was performed it was (12.1 + 6.3) points (p = 0.03).
Conclusions. Performing arthroscopy with removal of scars from
the shoulder joint and subacromial space, selective capsulotomy,
subacromial decompression and excision of the coracoid-brachial
ligament in patients with resistant contracture of the shoulder joint,
which persists 6 months after the rotator cuff repair, provides better
average functional results according to the Constant Shoulder Score
scale and a lower level of pain syndrome according to the VAS scale
in 3 and 6 months after first surgery compared to patients who con-
tinued conservative treatment.

OOHUM 3 YCKIAOHEHb, AKe BUHUKAE NICIA WA CYXONUCUNKIE
POMamopHoi Maudicemu niedd, € KOHMPAKmypa nied06020
cyenoba (I1C). Mema. Jlocnioumu ma nopiensamu pe3yioma-
Mmu KOHCepeamueHo20 Ui ONepamueHo20 JiKYGAHHSA XGOPUX 3i
CMINKOI0 KOHMPAKMYPOIO N1eH08020 cy2noba uepes 6 mic. nic-
JISL WBA CYXOJICUNKIE pomamopHoi mandicemu nieua. Memoou.
Brarouunu 51 xeopoeo, axi manu cmiiiky koumpaxmypy I1C pi3z-
HOo20 cmyneHs 6 mepminu 6 mic. nicaa onepayii. Koncepsamuene
JIKY8anHA npoxoounu 27 oci6, xipypeiune — nio apmpockoniu-
HUM KOHmMposiem npogedeHo 24 xeopum. ¥ ceoemy 0ocaiodicenHi
mu susuanu Gynxyii [1C 3a wxanamu Constant Shoulder Score
ma BALL 0o nowamxy nikysanns (mobmo uepes 6 mic. nicis one-
payii) ma uepes 3 ma 6 mic. 6i0 novamky nikyeants (9 ma 12 mic.
nicas empyyanns). Pesynomamu. Yepes 3 mic. nicaa nowamky
JKy8anus, y epyni 0e 6y10 6UKOHAHO ONepamusHe 6mpyyanHs,
cepeonitl ynkyionanvrutl pesynomam 3a wxanowo Constant
Shoulder Score kpawuii i konueascs 6 mexcax (16,4 £ 5,9) 6ana.
Tooi sik 'y epyni 3 KOHCEPEAMUBHUM JLIKYBAHHIAM CePeOHIll QyHK-
yionanvHull pesynomam ckaag (28,1 £ 6,7) bana (p = 0,048).
Yepes 6 mic. nicas onepayii 6 epyni 3 KOHCEPEAMUSHUM Memo-
0om cepeOHitl pynxyionanvruil pezyromam 3a wikanorw Constant
Shoulder Score € (23,1 + 7,1) 6ana, modi sk 6 epyni, 0e 8UKOHA-
Ho onepayito ckaadas (12,1 + 6,3) 6ara (p = 0,03). Bucnosku.
Buxonanns apmpocxonii 3 eudanennsam pyoyie iz nie1o602o
cyenoba ma cybakpomiaibHO20 Npocmopy, CeleKmMUGHoI0 Kan-
CYIOMOMIEI0, CYOAKPOMIANLHOIO OEKOMIPECIEI0 MA GUCIUEHHSM
036000-N1€40601 36’13KU Y X6OPUX 31 CMIUKOIO KOHMPAKMYPOIO
nie40go2o cyenoba, sika sdepicacmvcs uepes 6 mic. nicaa wea
CYXOUCUTIKIE POMAMOPHOT Mandcemu nieua, mMac Kpawi cepeo-
ni ynkyionansni pesyromamu 3a wraioio Constant Shoulder
Score i menwuil pigeHb 601606020 cuHOpomy 3a wikanow BAIL
AaK uepes 3, max i uepe3s 6 mic. niciisi onepayii NOPiHAHO 3 X60-
pumu, AKi npoo0osHcyeanu Koncepsamuene nikysanns. Kuwouoesi
caosa. [Inewoguii cyenob, pomamopua mandicema niedda, cmiika
KOHMPAKmMypa, ceaeKkmuena Kancyaomomis.
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Introduction

One of the frequent complications that occurs
after the suture of the tendons of the rotator cuff
of the shoulder (RCS) is contracture of the shoulder
joint (SJ). According to the literature, the limitation
of movements in the SJ after the suture of the RCS
tendons occurs from 4.9 to 32.7 % [1-3].

In the pre-arthroscopic era, most shoulder sur-
geons considered early mobilization of the SJ as
the main measure for the prevention of its contrac-
ture and therefore, despite the numerous recurrences
of RCS tendon injuries, they promoted early and ac-
tive rehabilitation [1]. With the beginning of the use
of arthroscopy, the rehabilitation program became
more passive, since the amount of scarring with such
a suture of the RCS tendons became significantly
smaller, and the long-term results of immobilization
of the SJ for 6 or 8 weeks were almost the same. For
the practicing surgeon, it is important that immobi-
lization for 6—8 weeks leads to a significantly lower
number of recurrences of RCS tendon injuries than
immobilization for 3—4 weeks, so most orthopedists
deliberately increase the duration of postoperative
immobilization, regardless of the possible develop-
ment of SJ contracture [4—6].

With increasing time after the suture of the RCS
tendons, the volume of movements in the SJ is known
to also grow, so 3 months after surgery, movement
restrictions are detected in 19 % of patients, and
12 months after surgery only in 7 % [7]. Most patients
show satisfactory results by undergoing a course
of rehabilitation treatment (therapeutic physical ed-
ucation (PE), physiotherapy methods), however, 7 %
of patients develop persistent SJ contracture, which
requires surgical intervention [8, 9].

A significant number of domestic orthopedists
prefer conservative treatment of this group of pa-
tients or performing corrections under anesthesia,
despite the dubious results, which subsequently leads
to overloading of certain areas of the articular carti-
lage during the development of movements, the de-
velopment of omarthrosis and arthrosis of the cla-
vicular-acromial joint with a deterioration in the
quality of life. Besides, important and unresolved is
the choice of the timing of the transition from conser-
vative to surgical treatment of this group of patients.

Purpose: to investigate and compare the results
of conservative and surgical treatment of patients
with persistent contracture of the shoulder joint
6 months after suture of the tendons of the rotator
cuff of the shoulder.

Material and methods

From 2013 to 2023, at the Clinic of Reconstruc-
tive and Restorative Surgery of the Upper Limb
of the State Establishment “National Institute
of Traumatology and Orthopedics of the National
Academy of Medical Sciences of Ukraine” (Kyiv)
and Ivano-Frankivsk Regional Clinical Hospital,
we treated 94 patients with SJ contracture after su-
ture of the RCS tendons. We included 51 patients in
the study who had persistent SJ contracture of vary-
ing degrees within 6 months after surgery (suture
of the RCS tendons under arthroscopic control). Con-
servative treatment was performed in 27 patients,
surgical treatment was carried out under arthroscopic
control in 24 patients (Fig. 1).

The patients' age ranged from 35 to 65 years.
Mean age — (47.9 + 19.1) years. In all patients, MRI
was performed 6 months after surgery, no recurrence
of RCS tendon rupture was detected.

The Bioethics Commission of the State Estab-
lishment “NITO of the NAMS of Ukraine” reviewed
the materials of the study and considered it appropri-
ate to recommend it for publication (Protocol No. 5
dated 11.09.2024). The clinical study was performed
in compliance with the requirements and provi-
sions of the Helsinki Declaration on Human Rights,
the Constitution and the Fundamentals of Ukrainian
Legislation on Health Care, all patients gave informed
consent to participate.

The study group was divided into 2 subgroups de-
pending on the treatment performed:

— 1 — conservative, which included exercise ther-
apy, physiotherapy methods (phonophoresis with
anti-inflammatory ointments and magnetotherapy
for 20 sessions), two distension intra-articular injec-
tions with prolonged glucocorticoids with an interval
of 2-3 weeks. All exercise therapy tasks were divided
into independent and those performed with a reha-
bilitation specialist. In turn, independent exercises
were divided into 3 levels: performed by the patient
independently for 10 minutes every hour and ended
2 hours before night sleep; the patient performed in-
dependently in the exercise therapy room once a day
during outpatient treatment and 2 times a day during
inpatient treatment (the important point was the speed
of changing the position of the limb, which should not
exceed 30° per second); exercises aimed at restoring
the synchronous interaction of muscles and neuro-
muscular balance of the muscles of synergists PNF
Diagonals (a continuation of classes after performing
exercises of the 1st and 2nd levels). Exercises with
a rehabilitation specialist were performed by patients
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after reaching 90° flexion in the SJ once a day after
the last set of exercises in the gym, provided they
were normally tolerated.

The level of pain during exercise therapy did not
exceed 5 points on the VAS scale.

— 2 — arthroscopy of the shoulder joint with re-
moval of scars from the shoulder joint and subacro-
mial space, selective shoulder joint capsulotomy with
dissection of the middle and lower acromioclavicular
ligaments, subacromial decompression and excision
of the scapulohumeral ligament (Fig. 1). Subsequent-
ly, from the third day after surgery, patients began
exercise therapy similarly to group 1. A month after
the intervention, treatment was supplemented with
physiotherapeutic methods and distension intra-artic-
ular injections similarly to group 1.

General characteristics of the groups are given in
Table 1.

In our study, we assessed shoulder joint functions
using the Constant Shoulder Score and VAS scales
before treatment (i.e. 6 months after surgery) and 3
and 6 months after the start (i.e. 9 and 12 months
after surgery). According to the Constant Shoulder
Score scale, the maximum number of points is 100,
the minimum is 8. The diseased and healthy upper
limbs were compared. A difference of more than
30 points was considered an unsatisfactory result,
21-30 points — satisfactory, 11-20 points — good
and less than 11 points — excellent [1].

The inclusion criteria for the study were as
follows:

1) persistent contracture of the shoulder joint
6 months after the suture of the RCS tendons;

2) age from 35 to 65 years;

3) the absence of other diseases of the shoulder
joint, which we determined both clinically and using
additional research methods (radiography, MRI);

4) implementation of the standard protocol of sur-
gical intervention and rehabilitation program;

5) examination of the patient 3 and 6 months af-
ter the start of treatment (i. €. 9 and 12 months after
surgery);

6) surgical intervention by one specialist.

All patients independently filled out the Constant
Shoulder Score and VAS forms. The patient per-
formed the dynamometer test until pain appeared.
The control of the correctness of all Constant Shoul-
der Score tests was entrusted to one doctor who was
an assistant during the operation.

Statistical data processing was carried out using
the STATISTICA 12.0 software package. Descrip-
tive statistics methods were used, the data were pre-
sented as the sample mean and its standard devia-
tion (M = SD) in the case of a normal distribution
and as the median and quartiles (Me [25Q-75Q])
in the case of a distribution other than normal. To

Table 1
Main characteristics of the study groups
before surgery

Characteristics group 1 group 2 p
(n=27) (n=24)

Age 445+ 18.1 | 40.1+129 | 0.03*

) 12(23.5%)/ | 8 (15.7 %) / o
Sex: m/f 15294 %) | 16 314 %) | %04
Shoulder %
abduction angle, (°) 83.6+21.3 | 79.3+21.1 | 0.07
Shoulder 107.8+29.1 | 90.0+20.6 | 0.05*
flexion angle, (°)
Shoulder
external rotation angle, | 11.2+9.5 | 12.8+12.1 | 0.01*
()
Mean VAS
score before 47+29 49+2.2 | 0.01%**
treatment
Mean
Constant Shoulder 38.6+ 159 | 407 = 11.1 | 0.05%%*
Score before
treatment

Notes: * — Student's t-test; ** —
Whitney test.

¥? test; *** — Mann—

Figure. Stages of revision surgery: a) dissection of the coracobrachial ligament (CL); b) dissection of the shoulder joint
capsule; ¢) removal of scars from the subacromial space; d) subacromial decompression. HH — humeral head, SST —
supraspinatus tendon
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compare the results, the Student’s test (for comparing
two groups under the condition of a normal distribu-
tion of indicators) and the Mann—Whitney test (for
comparing two or more groups during the analysis
of values that demonstrated a distribution other than
normal) were used. The differences in the distribution
of the two samples were assessed using the y? test.
Quantitative data are presented as n (%). The calcu-
lation of M £ SD under the condition of a non-para-
metric distribution of indicators was used to compare
the results obtained by us. The differences between
the indicators were considered significant in p < 0.05.

Results

Tables 2 and 3 show the average results before
the start of treatment (i. e. 6 months after surgery)
in patients of the 2 groups and 3 and 6 months after
surgery. As can be seen from Table 2, before the start
of treatment, the average indicators of SJ function
according to the Constant Shoulder Score scale in
the two groups differed slightly and fluctuated with-
in 38—40 points (the difference in points between
healthy and impaired SJ). 3 months after the start
of treatment, in group 2 the average functional result
according to the Constant Shoulder Score scale was
slightly better than in group 1 and fluctuated with-
in (16.4 + 5.9) points, while in group 1 the average
functional result was (28.1 £ 6.7) points (p = 0.048).
6 months after surgery in group 1, the average func-
tional result on the Constant Shoulder Score scale
was (23.1 £ 7.1) points, while in group 2 it was
(12.1 £ 6.3) points (p = 0.03).

According to the VAS scale, we obtained the re-
sults shown in Table 3. Before the start of treatment,
the average pain syndrome scores of patients in
groups 1 and 2 on the VAS scale differed slightly and
ranged from (4.1 + 1.9) to (4.9 & 2.2) points. 3 months
after the start of treatment, in group 2 the average
VAS score was better than in group 1 and ranged from
(2.4 £0.9) points. 6 months after surgery, the average
VAS score in group 2 was also better than in group 1
and ranged from (1.5 £ 1.3) points (p = 0.051).

Table 2
Average Constant Shoulder Score scores in patients
of groups 1 and 2 at different observation periods

Thus, patients from group 2 had better average
functional results according to the Constant Shoul-
der Score scale and lower level of pain syndrome ac-
cording to the VAS scale both 3 and 6 months after
surgery.

The average indicators of external rotation in pa-
tients of the 2 groups 3 and 6 months after the start
of treatment are presented in Table 4.

As can be seen from Table 4, the surgical interven-
tion that we performed in group 2 gives a significant
average increase in external rotation of the SJ from
12.8° + 9.1° before the operation to 39.2° = 12.8° in
3 months and 51.2° + 11.2° in 6 months. After statisti-
cal processing of the data and comparison of the two
groups in 3 months — p = 0.01 and in 6 months —
p = 0.04. Thus, surgical intervention gives a statisti-
cally significant increase in external rotation of the SJ
in patients.

Discussion

Any surgical intervention on the SJ with subse-
quent immobilization leads to the formation of SJ
contracture [1, 9, 10]. Most of such SJ contractures in
the process of patients performing the rehabilitation
program significantly decrease or disappear within
2—4 months. However, in some patients, the limita-
tion of passive and active movements remains such
that it requires the continuation of the rehabilitation
program or the use of other, more radical treatment
options: redress under anesthesia, open or arthroscop-
ic release of the SJ [4, 11].

Table 3
Average visual analogue pain scale scores in patients
in groups 1 and 2 at different observation periods

Patient examination periods Group 1 Group 2 p
(points) (points)
Before treatment 41+£19 | 42+£2.2 | 0.014%**
3 months after intervention 35+1.5|24+009 | 0.020%**
6 months after intervention 28+£1.2 | 1.5+1.3 | 0.051***
Note. *** — Mann—Whitney test.
Table 4

Average external rotation rates in patients
of groups 1 and 2 at different observation periods

Patient examination periods Group 1 Group 2 p Patient examination periods Group 1 Group 2 p
(points) (points) ©) ()
Before treatment 38.6£159 [ 40.7 £ 11.1 | 0.054%*** Before treatment 114+£8.5 12.8+9.1 0.03*
3 months after intervention | 28.1 £ 6.7 | 16.4 £ 5.9 | 0.048%** 3 months after intervention | 29.5+20.5 | 39.2+12.8 | 0.01*
6 months after intervention | 23.1+7.1 | 12.1 £6.3 | 0.030%** 6 months after intervention | 28.8+21.2 | 51.2+11.2 | 0.04*

Note. *** — Mann—Whitney test.

Note. * — Student's test.
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Table 5
Distribution of patients with postoperative
persistent contractures of the SJ depending
on the surgical intervention performed

Intervention Number of patients, (%)
MOC nepenomy ITEMIT 56 (29.60)
MOS of clavicle fracture 1 (0.53)
MOS of scapula fracture 12 (6.30)
OOfpt%I; rscl:l(i::ﬁggl of anterior dislocation 1(0.53)
OOfpt%I; rscl:l(i::ﬁggl of posterior dislocation 9 (4.70)
Debridement of RCS tendon 9 (4.70)
Suture of RCS tendon 46 (24.30)
Suture of RCS tendon (2 or more) 48 (25.40)
Refixation of scapular labrum 0
(SLAP)
Refixation .of scapular labyum (SLAP) 6 (3.17)
(Bankart without shoulder dislocation)
Tenodes.is of the 1‘01_1g head of the biceps 1(0.53)
tendon (in Pulley injury)
Total 189 (100)

Table 5 presents our data on the formation of per-
sistent SJ contracture depending on the surgical in-
tervention performed.

As can be seen from Table 5, the largest number
of patients who had postoperative SJ contracture
was after MOC T1EM of the humerus — 56 (29.6 %),
which is probably associated with the severity of the
injury (two or more fragments), the presence of a met-
al fixator (incorrect placement) and a large number
of postoperative scars. In second place were patients
with complete and massive ruptures of the RCS ten-
dons — 46 (24.3 %) and 48 (25.4 %), respectively.
Other soft tissue injuries of the SJ had very low rates
of SJ contracture formation.

The main cause of postoperative contracture
of the shoulder joint is the formation of intra-articular
and extra-articular scars, thickening of the shoulder
joint capsule [11, 12]. The degree of postoperative
scarring depends on many factors, the main of which
are the presence of shoulder joint contracture before
surgery, the method of surgical intervention (open or
arthroscopic), and the option of postoperative rehabil-
itation [8, 12].

It should be remembered that postoperative shoul-
der joint contracture is much worse treated conser-
vatively than post-traumatic or movement restriction
due to idiopathic adhesive capsulitis [13—15]. That is
why surgical treatment of persistent postoperative

shoulder joint contracture using arthroscopic tech-
niques should be used more often.

Studying the English-language literature, we came
to the conclusion that most authors analyze the na-
ture of SJ contracture in patients with various inju-
ries of the RCS tendons [6, 7], conduct research on
the impact of redress in patients with SJ contracture
who underwent RCS tendon suture [11], study the risk
factors for the development of SJ contracture [8, 9],
however, there are not enough publications devoted
to the tactics of treatment of persistent postoperative
SJ contracture. Our work is a continuation of the re-
search of Ch. A. Rockwood and is a combination
of surgical treatment of RCS tendon injuries and idio-
pathic adhesive capsulitis.

We consider the development of an algorithm for
the transition from conservative rehabilitation to sur-
gical treatment of patients with persistent SJ contrac-
ture after various surgical interventions on the SJ to
be a promising direction of our research.

Conclusions

Performing arthroscopy with removal of scars
from the shoulder joint and subacromial space, se-
lective capsulotomy, subacromial decompression and
excision of the scapulohumeral ligament in patients
with persistent contracture of the shoulder joint,
which persists 6 months after the suture of the ten-
dons of the shoulder rotator cuff, has better average
functional results according to the Constant Shoulder
Score scale and a lower level of pain syndrome ac-
cording to the VAS scale both 3 and 6 months after
surgery compared to patients who continued conser-
vative treatment.

Conflict of interest. The authors declare the absence
of a conflict of interest.
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