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Abstract. Post-traumatic pain syndrome in combat veterans in Ukraine is today one of the most acute problems
of the healthcare system and national security. The specifics of modern combat operations, characterized by a high
frequency of mine-explosive injuries and combined injuries, leads to the formation of complex pain conditions that often
become chronic.

The modern strategy for overcoming post-traumatic pain in veterans is based on the principles of multimodality
and personalization. The traditional biomedical model, which is focused mainly on pharmacological suppression of
symptoms, is now actively supplemented by the biopsychosocial model. This approach considers pain as the result of the
interaction of biological disorders, psychological states and social factors.

Purpose of the research. To conduct an analysis of the scientific literature and substantiate the effectiveness of
modern approaches to correct post-traumatic pain syndrome in combat veterans.

Research results. The clinical picture of post-traumatic pain is characterized by significant polymorphism.
Patients may complain of localized pain in the scar area, phantom sensations after amputations, as well as diffuse pain
covering large areas of the body. A special place is occupied by the neuropathic component of pain, which manifests itself
as burning, shooting or electric current sensations. Clinical manifestations are often aggravated by comorbid conditions,
such as sleep disorders, depressive disorders and post-traumatic stress disorder, which creates a vicious circle of pain and
psychological maladjustment.

The modern strategy for overcoming post-traumatic pain in veterans is based on the principles of multimodality
and personalization. Pharmacological treatment remains an important basis, but it often has limited effectiveness in chronic
conditions and carries the risk of side effects or addiction. Therefore, the global medical community is increasingly
turning to non-invasive methods. Among them, interventional technologies, neurostimulation methods and psychological
correction occupy a special place. An important trend is the use of virtual reality and biofeedback technologies, which
allow influencing the higher centers of pain regulation in the brain.

Conclusions.

1. Theoretical analysis of the problem of post-traumatic pain syndrome in war veterans has shown that this
condition is a complex neurophysiological phenomenon that goes beyond a simple reaction to tissue damage.

2. The modern paradigm of veteran rehabilitation is shifting from a purely biomedical model to a biopsychosocial
one, where priority is given to multidisciplinary interaction and personalized programs. It has been established that the
most promising approaches are those that integrate neuromodulatory technologies, virtual reality and cognitive-behavioral
methods with traditional means of recovery.

3. Physical therapy plays a key role in the system of medical rehabilitation, acting as a connecting link between
clinical treatment and social reintegration. It provides not only physical recovery and restoration of mobility, but also
forms in veterans the skills of self-control over pain, which is a basic condition for their independence and high quality
of life.

4. The scientifically substantiated effectiveness of physical therapy methods in chronic pain is based on the
principles of neuroplasticity and activation of the body’s internal reserves. It has been proven that the complex use of
physical rehabilitation methods (therapeutic exercises, neurodynamics, mirror therapy) allows to significantly reduce the
intensity of pain, improve the functional state and psycho-emotional stability of veterans.
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Introduction. Post-traumatic pain syndrome (PTPS)
in combat veterans in Ukraine today is one of the most
acute problems of the healthcare system and national
security. The specifics of modern combat operations,
characterized by a high frequency of mine-explosive
injuries and combined injuries, leads to the formation of
complex pain conditions, which often become chronic.
Such conditions not only limit the physical performance of
veterans, but also cause deep social maladjustment, which
requires the search for new, more effective approaches in
physical therapy that go beyond traditional drug pain relief
[1,2].

Purpose of the research. To conduct an analysis of
the scientific literature and substantiate the effectiveness
of modern approaches to correct post-traumatic pain
syndrome in combat veterans.

Research results. In modern scientific literature,
post-traumatic pain syndrome is considered not simply
as a symptom of tissue healing, but as the result of
pathological restructuring of the nervous system, which
includes both peripheral receptors and central mechanisms
of information processing [3, 4].

The etiology of pain syndrome in combatants is often
associated with damage to the musculoskeletal system and
peripheral nerves [5]. The specificity of combat trauma
lies in a large area of molecular shock, which leads to
the formation of long-term foci of inflammation and
degenerative changes in nerve fibers. In addition to the
physical factor, an important component is the sensitization
of the nervous system, when, as a result of repeated pain
impulses, the sensitivity threshold decreases, and even
ordinary touches or movements begin to be perceived as
painful [6].

The clinical picture of post-traumatic pain is
characterized by significant polymorphism. Patients may
complain of localized pain in the scar area, phantom
sensations after amputations, as well as diffuse pain
covering large areas of the body.

A special place is occupied by the neuropathic
component of pain, which manifests itself as burning,
shooting or electric current sensations. Clinical
manifestations are often aggravated by comorbid
conditions, such as sleep disorders, depressive disorders
and post-traumatic stress disorder (PTSD), which creates
a vicious circle of pain and psychological maladjustment
[7].

The clinical picture demonstrates a high degree
of individualization of the pain experience, where
psychological factors play no less a role than somatic ones.
The presence of neuropathic and phantom components
indicates a deep lesion of the conductive pathways, which
requires specific methods of therapy aimed at restoring
correct sensory information.

Therefore, etiological diversity requires a
differentiated approach to diagnosis and the selection of

physical therapy at different stages of recovery.

The relationship between etiology and pain manifes-
tations emphasizes the need for a multidisciplinary evalu-
ation of the veteran. Understanding that myofascial pain
may be secondary to central sensitization or PTSD allows
the physical therapist to appropriately prioritize treatment,
from passive pain management to active cognitive-motor
exercises.

The modern strategy for overcoming post-traumatic
pain in veterans is based on the principles of multimodality
and personalization [8]. The traditional biomedical model,
which is focused mainly on pharmacological suppression
of symptoms, is now actively supplemented by the
biopsychosocial model. This approach considers pain
as the result of the interaction of biological disorders,
psychological states and social factors. Accordingly,
modern rehabilitation is aimed not only at eliminating the
nociceptive signal, but also at increasing the functional
capabilities of a person and his adaptation to life with
existing limitations [9].

Pharmacological treatment remains an important
basis, but it often has limited effectiveness in chronic
conditions and carries the risk of side effects or addiction.

Therefore, the global medical community is
increasingly turning to non-invasive methods. Among
them, interventional technologies, neurostimulation
methods and psychological correction occupy a special
place. An important trend is the use of virtual reality and
biofeedback technologies, which allow influencing the
higher centers of pain regulation in the brain [10, 11].

Modern rehabilitation also emphasizes the active
participation of the patient himself in the treatment
process. Instead of passively receiving procedures,
veterans are involved in educational programs where they
learn to understand the nature of their pain and methods
of self-regulation. This allows reducing the level of pain
catastrophizing and increasing motivation to perform
physical exercises. The combination of technological
innovations with classical approaches creates conditions
for the most complete recovery of patients [12].

Analysis of modern approaches indicates a gradual
transition from aggressive drug strategies to more sparing
and intelligent rehabilitation methods. Pharmacotherapy
remains indispensable in the acute period, however,
neuromodulatory and digital technologies are becoming a
priority for the treatment of chronic post-traumatic pain in
veterans. This is due to their ability to directly influence
the neuroplasticity of the brain, which is a key factor in
overcoming central sensitization.

Of particular importance is the combination of
physical methods with cognitive correction. A veteran who
understands the mechanism of his pain and sees progress
in virtual reality demonstrates a significantly higher level
of compliance. The advantage of such methods as VR
and mirror therapy lies in their safety and ability to work
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with phantom sensations, which are often not amenable
to conventional treatment. However, their implementation
is limited by the technical base and the need for specialist
training.

Physical therapy occupies a fundamental place in
the system of medical rehabilitation of veterans, acting
not simply as a method of auxiliary treatment, but as
a strategic axis around which the entire recovery of
the patient is built [13]. In the context of working with
veterans suffering from post-traumatic pain syndrome,
the role of the physical therapist is transformed from an
exercise instructor to a specialist in the management of
neuroplasticity and functional adaptation.

The basis of physical therapy in modern rehabilitation
practice is the biopsychosocial approach [14]. In contrast
to traditional medicine, which often focuses on eliminating
the symptom (pain) with pharmacological agents, physical
therapy views pain as a desynchronization between the
biological state of tissues, the psychological perception of
threat and the social ability of the individual to be active.
The central role of the therapist is to identify and break the
«vicious circle» of pain: when injury leads to pain, pain
leads to mobility limitation, mobility limitation leads to
atrophy and degeneration, which, in turn, increases pain
sensations [15, 16].

In the system of rehabilitation of veterans, physical
therapy performs several critically important functions:

1. Modulation of antinociceptive mechanisms:
Due to dosed physical activity, endogenous pain
suppression systems are activated (release of endorphins
and endocannabinoids). This allows to lower the
sensitivity threshold and reduce the phenomena of central
sensitization, which is characteristic of chronic PTSD [17].

2. Reconstruction of movement stereotypes:
Combat injuries, wearing heavy equipment and prolonged
stay in static tense postures form pathological movement
patterns. Physical therapy is aimed at retraining muscle
chains, restoring normal biomechanics of walking and
posture, which reduces the load on the injured segments
[18].

3. Prevention of secondary degenerative changes:
Prolonged pain often leads to kinesiophobia (fear of
movement). The physical therapist helps the patient
overcome this barrier, preventing the development of
contractures, soft tissue fibrosis, and osteoporosis that
often accompany chronic conditions after injury [19, 20].

4. Neurosensory integration: Working with veterans
after amputations or nerve damage requires specific
intervention. Physical therapy in such cases is aimed at
restoring proprioception - the brain’s ability to adequately
perceive the body’s position in space, which is key in
combating phantom pain [21].

A separate aspect of the role of physical therapy is
the adaptation of methods to the specifics of the «military
patient». This includes working with the consequences of
mine and blast injuries, where pain is often diffuse and
accompanied by cognitive impairment after concussions.
The therapist must have the skills to differentiate the
type of pain (nociceptive, neuropathic, or nociplastic)
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and flexibly change the strategy: from gentle myofascial
release techniques to intensive weight training [22].

An important component is also patient education
(Pain Neuroscience Education). The physical therapist
acts as a teacher who explains to the veteran that pain
does not always equal damage. This knowledge is
critical for patients whose nervous system is in a state of
hyperreactivity after combat stress. By teaching the veteran
self-help methods, self-massage, and ergonomics, the
therapist delegates some of the responsibility for recovery
to the patient himself, which significantly increases the
effectiveness of the intervention [23].

Physical therapy acts as a bridge between the medical
institution and the real world. By restoring physical
strength and reducing pain, therapy directly affects the
psychoemotional state of the veteran, reducing symptoms
of depression and anxiety. Success in performing a
physical exercise that the patient previously considered
impossible due to pain becomes a powerful psychological
incentive. The ultimate goal of physical therapy is not
simply the disappearance of pain, but the achievement of
a level of functioning that allows the veteran to return to
professional activities, sports, and an active social life [24,
25].

Therefore, the role of physical therapy is integral and
system-forming. It combines deep knowledge of anatomy
and physiology with psychological support skills, creating
conditions for a comprehensive transformation of a veteran
from a «patient with trauma» to an «active member of
society». Without professionally organized physical
therapy, the rehabilitation of individuals with PTSD would
remain only a passive expectation of tissue healing, while
active therapy makes this process manageable, predictable
and effective.

Assessment of the effectiveness of physical therapy
methods in chronic pain syndrome (CPS) in veterans is
a critically important aspect of modern rehabilitation
science. Chronic pain after combat injuries often becomes
an autonomous pathological condition that persists for
a long time after the healing of primary wounds. The
effectiveness of physical therapy in this context is based on
the concept of neuroplasticity and the ability to modulate
both peripheral and central links of the pain system. Unlike
symptomatic pharmacological effects, physical therapy
methods are aimed at reorganizing motor control and
restoring normal afferent impulses from injured areas [26].

The scientific evidence for the use of physical
exercises, manual techniques and innovative technologies
(such as neurodynamics or mirror therapy) is confirmed
by numerous clinical studies. The main criterion for
effectiveness is not only a decrease in pain intensity on the
visual analogue scale (VAS), but also an improvement in the
functional capacity, quality of sleep and psychoemotional
stability of the patient [27]. The success of therapy depends
on the correct choice of method according to the type of
pain (nociceptive, neuropathic or dysfunctional) and the
stage of the rehabilitation process [28].

The analysis of the presented methods allows us to
state that the maximum effectiveness of physical therapy
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in chronic pain syndrome is achieved not through the
isolated use of one technique, but through their integration
into an individual program. Traditional exercises lay
the foundation for physical fitness, while specific
neurotechnologies (mirror therapy, VR) allow you to work
with the most complex forms of pain - neuropathic and
phantom.

The key factor in effectiveness is the transition from
passive methods (where the patient only receives the
impact) to active and cognitive strategies. Teaching a
veteran to understand the nature of pain in combination
with dosed loads allows you to reflash the body’s «alarm
systemy». This proves that physical therapy for chronic
pain syndrome is a high-tech process of managing
neuroplasticity, which provides not temporary relief, but
a fundamental change in the functioning of the nervous
system and musculoskeletal system of the veteran.

Conclusions.

1. Theoretical analysis of the problem of post-
traumatic pain syndrome in war veterans showed that this
condition is a complex neurophysiological phenomenon
that goes beyond a simple reaction to tissue damage.

2. The modern paradigm of veteran rehabilitation
is shifting from a purely biomedical model to a
biopsychosocial one, where priority is given to
multidisciplinary interaction and personalized programs.
It has been established that the most promising approaches
are those that integrate neuromodulation technologies,
virtual reality and cognitive-behavioral methods with
traditional means of recovery.

3. Physical therapy plays a key role in the medical
rehabilitation system, acting as a connecting link between
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clinical treatment and social reintegration. It provides not
only physical recovery and restoration of mobility, but also
forms in veterans the skills of self-control over pain, which
is a basic condition for their independence and high quality
of life.

4. The scientifically proven effectiveness of physical
therapy methods for chronic pain is based on the principles
of neuroplasticity and activation of the body’s internal
reserves. It has been proven that the comprehensive use
of physical rehabilitation methods (therapeutic exercises,
neurodynamics, mirror therapy) allows to significantly
reduce the intensity of pain, improve the functional state
and psycho-emotional stability of veterans.

Prospects for further research. Our research is
aimed at finding new and improving existing rehabilitation
programs after myocardial infarction.
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Pe3tome. [TocrrpaBmarnunnii 6onboBuit cunapoM (ITTEC) y BerepaniB OolioBux aiii B YKpaiHi CbOTO/IHI € OJTHIEIO 3
HaMOUIBII TOCTPUX POOJIEM CHCTEMH OXOPOHH 3[I0pPOB’s Ta HallioHANBHOI Oe3neku. Crienudika cyyacHuX 00HOBHX [,
10 XapaKTEePHU3YIOTHCSI BUCOKOIO YaCTOTOI0 MIHHO-BUOYXOBHX TPaBM Ta MOEIHAHUX [TOPAHEHb, IIPU3BOAUTE 10 (HOpMY-
BaHHSI CKJIQJIHMX OOJIOBHX CTaHIB, sIKi YaCTO CTAIOTh XPOHIYHUMH.

CyuvacHa cTpareris IoJ0JIaHHs TOCTTPABMAaTHYHOTO OOJII0 Y BeTepaHiB 0a3yeThCsl HA MPUHIMIAX MYJIBTHMOAAIBHO-
cTi Ta nepconaiizauii. Tpaauniiina GioMeMYHa MOJIEIB, SIKa OPIEHTOBAaHA NEPEBAKHO Ha (PapMaKOJIOTIYHE IPUTHIYSHHS
CHMIITOMIB, ChOT'OJTHI aKTHBHO JIOTIOBHIOETHCS Ol0NICHXOCOianbHO0 Mojeunto. et miaxin posmisaae Ok sIK pe3ysbTar
B3a€MOIiT 010JIOTIYHUX TTOPYLIEHb, ICUXOJIOTTYHNX CTaHIB Ta COLiaIbHUX (PAKTOPIB.

Meta nocaimxennsi. [IpoBecTn aHani3 HayKOBOI JIiTepaTypu Ta OOIPyHTYBaTu €(peKTHBHICTh CYYaCHHMX ITiJXOJIB
I10J10 KOPEKIiT OCTTPaBMaTHYHOr0 OOJIBOBOTO CHHAPOMY Y BeTepaHiB O0HOBHX [ii.

Pe3syanbraTu gocaimxens. KiniHiuHa KapTHHA TOCTTPaBMAaTHYHOTO OO0 XapaKTEPU3YETHCS 3HAYHUM IOJIIMOPQi3-
MowM. [arieHTH MOXXYTh CKap>KUTUCS Ha JIOKaIi30BaHUi OUIb Y 30HI pyOLiB, ()aHTOMHI BIAUYTTS MIiCIs aMIyTalii, a Ta-
KO Ha Audy3Hi 0011, 0 OXOIUTIOKOTE BEIUKI JUISHKHY Tija. OcoONIMBe MicIie MOCi[a€ HeUPOATUYHUH KOMIIOHEHT OOJTIO,
SIKMU TPOSIBIISIETHCS TIEUiHHSIM, IIPOCTPLIaMU 200 BIAYYTTSM IPOXOKEHHS €IeKTpUYHOro crpyMy. KitiHiuHI nposiBu ya-
CTO OOTSKYIOTHCS KOMOPOIJHMMHU CTaHaMH, TAaKUMHM SIK MOPYILIEHHS CHY, ACTPECUBHI PO3JIaM Ta MMOCTTPAaBMATHYHUI
CTPECOBHIA PO3J1aJ1, IO CTBOPIOE 3aMKHEHE KOJIO OOJII0 Ta NICHXOJIOTIYHOT Jie3aqanTarlii.

CydacHa cTpareris IOIOJaHHs MOCTTPaBMAaTHYHOrO OOJII0 y BeTepaHiB 0a3yeThCsl HA MPHHIMIIAX MYJIBTHMO-
JIAIIbHOCTI Ta nepcoHaizanii. @apMakosioriuHe JIiKyBaHHS 3aJIMIIAE€THCS BaXKIMBOIO 0a3010, TPOTE BOHO YacTO Mae 00-
MeXeHy e(DEeKTHBHICTb IIPH XPOHIYHUX CTaHaxX 1 Hece pU3MK MoOiuHKuX edekTiB ado 3anexHocTi. ToMy cBiToBa Mean4Ha
CIIJIbHOTA BCE YaCTillle 3BEPTAETHCS /10 HEIHBa3MBHUX MeTo/iB. Cepell HUX 0COONMBE Miclie MOCialoTh IHTEPBEHIIHHI
TEXHOJIOT11, METOJIM HEMPOCTUMYIISILIT Ta IICUXOJIOTIYHA KOpeKIisl. BaXkIMBOIO TEH/ICHIIIEIO € BUKOPUCTAHHS TEXHOJIOT1H
BIpTYyaJIbHOI peaJIbHOCTI Ta O10JIOTIYHOTO 3BOPOTHBHOTO 3B’SI3KY, SIKi JO3BOJISIIOTH BIUIMBATH HA BHII LEHTPU PEryIsLil
00JII0 B TOJIOBHOMY MO3KY.

BucHoBxu.

1. TeopernuHuii aHasi3 MPOOIEMH ITOCTTPABMATHYHOIO OOJILOBOTO CHHAPOMY Y BETE€paHIB BifiHM TOKa3aB, 110 LEH
CTaH € CKJIQJIHUM HeHpodi3i0oriuHIM ()EHOMEHOM, SIKMH BUXOJMTH 38 MEXKI ITPOCTOI peakIii Ha MOLIKO/PKEHHS TKaHHH.

2. CydacHa mapaaurma peadiitariii BeTepaHiB 3MIly€eThCs BiJl CyTO OiOMEAUIHOT MOAEi 10 0i0TICHXOCOIIATBHOT,
JIe TIPIOPUTET HAAETHCS MYJIBTHIMCLIUILTIHAPHIN B3a€EMOJIIT Ta IEPCOHANII30BaHUM IpOrpaMaM. BecTaHoBIIEHO, 1O Haii-
O1IBII EPCIIEKTUBHUMH € IT1IXOJIH, SIKI IHTErpYIOTh HEHPOMOAYJISILIIHHI TEXHOJIOTIi, BIpTyaJlbHY peaibHICTh Ta KOTHITHB-
HO-TIOBE/{IHKOBI METOAM 3 TPAIULIHHIUMU 3ac00aMHU BiJIHOBJICHHSI.

3. ®dizuyHa Teparis Biirpae KJIIOYOBY POJb Y CUCTEMI MEIUYHOI pealimitanii, BUCTYal0uH CIIOIYYHOIO JIAHKOIO
MDK KJITHIYHMM JIIKYBaHHSIM Ta COILiajbHOIO peinTerparicto. Bona 3ade3neuye He smie (i3nyHe Opy>KaHHS Ta BiJHOB-
JIEHHS! MOOIJIBHOCTI, a i (JOpMy€ y BeTepaHiB HABUUKN CAMOKOHTPOJIIO Haj OoseM, 1o € 6a30BOI0 YMOBOIO iXHBOT He3a-
JISKHOCTI Ta BUCOKOI SIKOCTI )KUTTSI.

4. HaykoBo o0rpyHTOBaHa €(peKTHBHICTh METOIB (Di3UUHOI Teparii Mpu XpoHIYHOMY 00JTt0 0a3yeThCsl Ha IPHHIH-
rax HeHpOoIUIACTMYHOCTI Ta aKTHBALil BHYTPILIHIX pe3epBiB opraHizmy. [loBeeHO, 110 KOMIUIEKCHE 3aCTOCYBAaHHS 3a-
co0iB iznuHoOi peadiniTanii (TepaneBTHYHNUX BIIPaB, HEHPOJMHAMIKH, A3€pPKaIbHOT Teparii) 103BOJISE CYyTTEBO 3HU3UTH
IHTEHCHBHICTB 00JII0, TOKPAIINTH (YHKIIIOHAJIBHUI CTaH Ta IICUXOEMOLIHY CTa0lIbHICTh BETEPaHiB.

KaiouoBi ciioBa: nocrrpaBMariyHuil OOJIBOBUI CHHIPOM, XPOHIYHUI OOJIBOBHI CHHIPOM, MiHHO-BUOYXOBa TpaB-
Ma, (i3uuHI BIIpaBU, HEMPOTEXHOJIOTII, I3epKaibHa Tepartisi, Gpi3udHa Teparnis, BeTepaHH.
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