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Introduction. To develop a mathematical model for analyzing the results of the
rotator cuff rehabilitation process, we need to consider the following components:
the biomechanics of the shoulder, the physiological responses to rehabilitation
exercises, and the recovery progression over time [1].

Definition of variables and parameters
1. Patient-Specific Parameters: Age (A), Gender (G), Initial condition severity
(I), Compliance with rehabilitation protocol (C)
2. Biomechanical Parameters: Range of motion (ROM), Muscle strength (S),
Pain levels (P)
3. Rehabilitation Protocol Parameters: Type of exercises (E), Frequency of
sessions (F), Intensity of exercises (L), Time (t)

Equations formulation
1. Biomechanical Response:
1.1. Range of Motion (ROM) Improvement:

ROM(t) = ROM, + aft(ﬁl “E; - F, — B, - P())dt

where ROMj is the initial range of motion, « and f;, B, are constants that
depend on the type and effectiveness of exercises and the impact of pain.
1.2. Muscle Strength(S) Improvement:

t
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where Sy is the initial muscle strength, ¥ and 6, §, are constants.

1.3. Pain levels (P):

t
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where Py is the initial pain level, k is the decay constant for pain reduction over
time, and 7, &;, &,, &5 are constants.
2. Overall Functional Recovery
2.1. Functional Score (FS):
FS(t) = w, ROM(t) + w,-S(t) — w3 P(t)
where w,, w,, w; are weights that reflect the importance of ROM, muscle
strength, and pain levels in overall functionality.

Initial Conditions and Boundary Conditions. ROM,, Sy and P, are the initial
measurements taken at the start of the rehabilitation. During the rehabilitation
process it’s ought to be ensured that all parameters are positive and reflect realistic
physiological values.

Results. Developed model predicts the recovery trajectory of ROM, muscle
strength, and pain levels for individual patients. Sensitivity analysis highlights the
most influential parameters, guiding personalized rehabilitation strategies.
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KOMIUVIEKCHA MATEMATUYHA MOJEJIb VI AHAJIIBY TA
ONITUMIBALII PEABLJIITAIII HICJISA YIHKOIKEHHSA POTATOPHOI
MAHXETH

Ilpedocmasnena mamemamuuna mMooenv 018 AHANi3y ma onmumizayii npoyecy peabinimayii
nicna YUWKOOXMCEHHA DOMAMOPHOI MaHdcemu, AKA 8paxosye biomexauixky, isionociuni
peakyii ma npoepec y 8i0H08eHHI. Moodens iHmezpye Kuou06i napamempu, maxi sax 06¢se
pyxie (ROM), m'szo8y cuny (S) ma pisui 6omo (P), a makooc inousioyanvni paxmopu
nayieuma, GKIOUANOYU BIK, CMAMb, NOYAMKOSY GAJNCKICMb CMAHY Ma 6iON0GIOHICMb
peabinimayitinomy npomoxony. Habip pienanv onucye ounamiuni sminu ROM, S ma P 3
uacom nio enaueoM peadinimayitinux enpas.

http://www.iapmm.lviv.ua/chyt2024



