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ABSTRACT:

Introduction: Shoulder arthroplasty is a recognised
surgical intervention that has proven its effectiveness. Post-
operative recovery of patients with shoulder pathology un-
dergoing arthroplasty is associated with the necessity for
changes in standard physiotherapeutic protocols, incl. com-
plementary methods.

Purpose: to evaluate the effectiveness of the devel-
oped multimodal physiotherapeutic programme among pa-
tients after shoulder arthroplasty.

Material and methods: 52 patients with shoulder
arthroplasty due to a shoulder complex pathology. The pa-
tients were sporadically designated into two groups - group
1 (G1) and group 2 (G2). Patients from G1 underwent a clas-
sic physiotherapeutic programme on the 2nd postoperative
day until the 16th week. The patients from G2 underwent a
multimodal physiotherapeutic programme after the 4th post-
operative week until the 16th week. A questionnaire for di-
agnosing the condition of the shoulder, “Constant Shoulder
Score”, goniometry and manual muscle testing were applied
before and after the programme’s completion.

Results and discussion: The data obtained via Con-
stant Shoulder Score show that pain intensity, arm position-
ing, range of motion, as well as activities of daily living
improved significantly during the observation period. The
applied multimodal physiotherapeutic programme signifi-
cantly reduces pain in the operated upper extremity at a
much earlier stage. The rapid improvement of muscle
strength of the arthroplasty shoulder accelerated the func-
tional recovery of the entire upper extremity.

Conclusions: the individual physiotherapeutic ap-
proach allows the effective inclusion of the methods of com-
plementary medicine after a Reverse Shoulder Arthroplasty.
Cupping therapy in combination with a physiotherapeutic
programme facilitates overcoming the pain and allows for
an earlier start of rehabilitation.

Keywords: kinesitherapy, cupping therapy, comple-
mentary medicine, individual physiotherapeutic approach,
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INTRODUCTION

Shoulder arthroplasty has proven its effectiveness
in recent years as a surgical intervention aimed at improv-
ing the function and quality of life of patients with shoul-
der joint pathology. An essential part of postoperative re-
covery is an adequately structured physiotherapeutic pro-
tocol. Problems in the shoulder joint provoke the interest
of a number of specialists, concerning both the diagnostic
and behavioural approach towards the patient. Shoulder
complex pathology is common and clinically manifests
itself as pain, limited range of motion, and deterioration of
quality of life. The problem is etiologically related to
shoulder dislocations, proximal humeral fractures, degen-
erative changes in the joint, and partial or complete rota-
tor cuff tears. The necessity for a rapid change in the qual-
ity of life and return to the activities of daily living in
order to reduce the social burden raises various questions
for orthopaedic and traumatology specialists. World or-
thopaedic practice implements the Reverse Shoulder Ar-
throplasty ever so often as a treatment of choice for pa-
tients with shoulder pathology.

The participation of a physiotherapist during the
recovery process of these patients is essential for improv-
ing the functionality of the upper extremity. This leads to
the necessity for precise pathokinesiological diagnostics
and appropriate methods and means within the individual
physiotherapeutic programme. The individual physiothera-
peutic approach and the inclusion of complementary meth-
ods, such as cupping therapy, acupuncture, etc., in the clas-
sic postoperative protocols are an unused potential for a
quick and early recovery [1, 2, 3,4, 5, 6]. Cupping therapy
as a complementary method possesses established posi-
tive effects concerning diseases of the musculoskeletal
system, incl. pathologies in the shoulder joint area [7, 8, 9,
10, 11]. The influence on biologically active points re-
flexively leads to a release in mobility among patients
with shoulder arthroplasty.

PURPOSE:

To evaluate the effectiveness of the developed
multimodal physiotherapeutic programme among patients
after shoulder arthroplasty.
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CONTINGENT AND METHODS

The study was conducted among 52 patients with
Reverse Shoulder Arthroplasty at the Clinic of Orthopaed-
ics and Traumatology at UMHAT “St. Marina” - Varna for
the period March 2023-March 2024. Of all patients who
agreed to participate in the research (58 respondents), six
did not complete the study - two due to an exacerbation of
a concomitant disease, three due to a change in residence
and one due to death. The majority of the respondents
(77%) suffer from comminuted fractures, 19% - from de-
generative changes in the shoulder joint, and 4% which
were reoperated. The patients were sporadically designated
into two groups - group 1 (G1) and group 2 (G2). Patients
from G1 underwent a classic physiotherapeutic programme
on the 2nd postoperative day until the 16th week. The
patients from G2 underwent a multimodal physiotherapeu-

tic programme (MPP) after the 4th postoperative week un-
til the 16th week. A questionnaire for diagnosing the con-
dition of the shoulder, “Constant Shoulder Score”,
goniometry and manual muscle testing were applied be-
fore and after the programme’s completion.

RESULTS AND DISCUSSION

The results before and after the applied methodolo-
gies in G1 and G2 are presented in an order adhering to the
questionnaire. The respondents recorded their level of pain
with a four-point scale: “severe pain”, “moderate pain”,
“mild pain”, “no pain”. The data from Table 1 shows identi-
cal starting pain level - “severe” for all patients in G1 and
G2. After implementing the programmes in both groups, the
pain level for 96,2% from G1 and 7,7% from G2 was re-

duced to “moderate” and for 92,3% from G2 - to “mild”.

Table 1. Pain level for both groups (before and after) in %

Group 1 - before | Group 2 - before | Group 1 - after Group 2 - after
Pain level
(%) (%) (%) (%)
Severe pain 100 100 0 0
Moderate pain 0 0 96,2 7,7
Mild pain 0 0 3.8 92,3
No pain 0 0 0 0

Statistical variations in pain level for both groups
can be assessed using the method of interpenetrating sam-
ples from statistics theory, except for the “no pain” level.
The mean values of the patients “after” have increased by
nearly one point compared to “before”. Or, as a category,
the pain level for patients in G1 was reduced from “severe”

to “moderate”. A similar statistical conclusion can be made
for the pain level of G2 with an increase in mean values
by nearly two points “after” compared to “before” and a
decrease in pain level from “severe” to “mild”. Table 2
presents the results from the activity level research for both
groups before and after the intervention:

Table 2. Activity level in both groups (before and after)

Group 1 - before | Group 2 - before | Group 1 - after Group 2 - after

Activity level

(%) (%) (%) (%)
Sleep disorders
Yes 100 100 3.8 0
No 0 0 96,2 100
Full relaxation or sport
Yes 0 0 0 0
No 100 100 100 100
Full activity
Yes 0 0 0 69,2
No 100 100 100 30,8

The obtained results from researching the activity
level of the respondents from both groups “before” the
physiotherapeutic programme, all respondents reported
sleep disorders. However, “after” concluding with the treat-
ment, 100% of G2 representatives do not suffer from this
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problem, while 3,8% from G1 still do. The results in the
extremity’s functionality “before” and “after” are indica-
tive. Both groups report an inability to use the extremity
at the beginning of the programme, with only 30,8% from
the patients in G2 retaining their difficulties.
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Table 3. Positioning of the upper extremity in both groups (before and after)

Positioning of the | Group 1 - before | Group 2 - before | Group 1 - after Group 2 - after
upper extremity (%) (%) (%) (%)

At the waist 88,5 92,3 84,6 0

At the solar plexus 11,5 7,7 0 0

At the neck 0 0 15,4 34,6

At the vertex 0 0 0 61,5
Above the head 0 0 0 3,8

To determine the functional capacity for self-service
of the participants in the study, a consecutive question in
the questionnaire concerning the positioning of the extrem-
ity “before” and “after” was implemented (Table 3). This
allows us to account for the maximum height at which pa-
tients can raise their upper extremities, which is relevant to
their activities of daily living and working capacity. The
respondents from both groups show similar values “before”
with 88,5% from G1 and 92,3% from G2 regarding the posi-

tioning of the upper extremity only at the level of the waist.
After concluding the physiotherapeutic programme, scarcely
15,4% of the respondents from G1 could raise their arm at
the level of the neck, 61,5% from G2 - at the level of the
vertex and 3,8% from G2 - above the level of the head. This
fact is indicative of the effectiveness of the implemented
programme and the opportunity for the patients treated with
cupping therapy to receive greater freedom of movement
and independence.

Table 4. Force of abduction (in kg) in both groups (before and after)

Force of abduction | Group 1 - before | Group 2 - before | Group 1 - after Group 2 - after
(in kg) (%) (%) (%) (%)
0 3.8 0 0 0
0,5-1,5 96,2 96,2 100 7,7
2-3 0 3.8 0 84,6
3,5-4,5 0 0 0 3,8
5-6 0 0 0 3.8
6,5-7,5 0 0 0 0
8-9 0 0 0 0
9,5-10,5 0 0 0 0
11-12 0 0 0 0
Over 12 0 0 0 0

The possession of a force of abduction within the
range 0,5-1,5 for the majority of patients from G1 (96,2%)
is noteworthy (Table 4). Just one patient with a null value
“before” reported an increase to 2-3 kg in the position
“after”. The descriptive analysis found no variation “be-
fore-after” in abduction among the patients in G1. Upon
hypothesis testing using the interpenetrating sampling
method, a statistically significant difference in the indica-
tor “force of abduction” was observed in the patients’ “be-
fore” and “after” measurements in G1 (p=0.327 > 4=0,05).

From the 100% of patients in G2 with a force of abduction
in the range 0,5-1,5 “before” only 7,7% remained “after”.
The descriptive statistical analysis shows an increase in
muscle strength at discharge in patients in G2, with 84.6%
registering an abduction force of 2-3 kg. Upon hypothesis
testing using the interpenetrating sampling method, a sta-
tistically significant variation in the indicator “force of
abduction” was observed concerning the patients from G2
“before” and “after” in comparison to the patients in G1
(p=0.000 <4=0,05).

Table 5. Anterior flexion (in degrees) for both groups (before and after) in %

Anterior flexion Group 1 - before | Group 2 — before | Group 1 - after Group 2 - after
(in degrees) (%) (%) (%) (%)
31°-60° 100 100 0 0

61p -90° 0 0 61,5 0
91°-120° 0 0 38,5 7,7
121°-150° 0 0 0 92,3
151°-180° 0 0 0 0
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Table 5 shows that the patients from both groups can
only perform flexion in the shoulder joint “before” between
31°-60°, which is completely insufficient for self-care. After
the completion of the programme, 92,3% of the patients
from G2 reached a range of motion in flexion from 121° to
150°, which is sufficient for performing activities of daily
life such as dressing, undressing, eating, etc. The descrip-
tive statistic analysis reported an increase in range of mo-

tion in the shoulder joint “after” among the patients in G1.
61,5% from the patients reported mobility between 61°-90°,
with only 1/3 of the respondents reaching a mobility of 90°.
Compared to the patients from GI, the patients from G2
reveal a statistically significant variation in the indicator
“anterior flexion” “before” and “after” during the hypoth-
esis testing via the interpenetrating sampling method
(p=0.000>0:=0,05).

Table 6. Internal rotation in both groups (before and after)

Group 1 - before | Group 2 — before | Group 1 - after | Group 2 - after

Internal rotation

(%) (%) (%) (%)
Side of the thigh 3.8 0 0 0
Hip 92,3 88,5 0 0
Waist 3,8 11,5 100 7,7
Waist (L3) 0 0 0 88.5
Th12 vertebra 0 0 0 3,8
Th7 intrascapular 0 0 0 0

Upon “internal rotation” examination, the patients
from both groups experience difficulty performing the
movement “before”, presumably as a result of the preced-
ing immobilization (table 6). Restoring this movement in
the shoulder is significantly easier in physiotherapeutic
practice compared to external rotation. The presented re-
sults show that 92,3% from the patients in G1 and 88,5%
of the patients in G2 rotate their arm to a position at the
level of the hip at the beginning of the programme, which
reveals a similarity between the two groups in term of
range of motion. After completing the physiotherapeutic
programme, 100% of the patients from G1 show slight

progress in managing to rotate the arm internally to a
higher position compared to “before”. The respondents from
G2 show better results “after” with 88,5% placing their arm
behind their back at the level of L3 and 3,8% - at the level
of Th12. Improving the internal rotation among the patients
in G2 provides greater freedom in performing activities of
daily life, which proves the benefits of cupping therapy ap-
plication in combination with physiotherapy.

An increase by 12,77 points for G1 and 36,27 points
for G2 was established when distributing the overall score
from the data obtained from the Constant Shoulder Score
questionnaire after the conducted programmes (fig 1):

Fig.1. Overall assessment (in points) of the function of the shoulder joint with the questionnaire Constant Shoulder
Score (in group 1 and group 2 — before and after the intervention), p=0.000>0=0,05

60

Overall assessment of the condition of the shoulder average values

50

40

30

20

Overall assessment

10

overall assessment

group 1 before group 1 after

6870

overall assessment

https://www.journal-imab-bg.org

overall assessment
group 2 after

overall assessment
group 2 before

J of IMAB. 2026 Apr-Jun;32(2)



The conclusion relying on the theory of statistics is
that the null hypothesis HO ought to be rejected and the
alternative accepted, which establishes a statistically sig-
nificant variation in the indicator “assessment of the con-
dition of the shoulder” concerning the patient from Gl
“before” and “after”.

CONCLUSION

The data obtained through Constant Shoulder
Score (CSS) show that the pain intensity, positioning of
the upper extremity, range of motion, as well as activities
of daily living have significantly improved during the
observation period. The applied multimodal physiothera-
peutic programme significantly reduces pain in the oper-
ated upper extremity at a much earlier stage. The scoring
by parameters of this complex rating system for func-

tional testing of the shoulder joint - “Pain”, activities of
daily living, “Range of motion”, “Muscle strength” and
“Satisfaction of the patient”, gives the possibility for an
overall assessment of the recovery of the shoulder joint
with orientation towards the activities of daily living.
Perhaps the lack of demonstrativeness of the effect of MPP
through the data of the classic research with MMT and
goniometry is due to the circumstance that they are in-
struments created for selective research - respectively for
muscle strength of muscle groups (even for an individual
muscle) and the overall range of motion. Patients with
shoulder arthroplasty use compensatory mechanisms for
the movements of the shoulder joint - flexion, extension,
abduction, adduction and rotations, and perform differ-
ent combinations of the movements, as it is in the usual
everyday life and work environment.
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