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Abstracts
Chest injury in military personnel is one of the most common combat injuries among military per-

sonnel. This is the result of explosive waves, falls, contusion or compression with heavy objects without 
penetration into the chest cavity. The most typical clinical manifestations include the contusion of the chest 
wall, fractures of the ribs, lung damage, ventilation disorders and respiratory failure. These conditions can 
lead to a decrease in physical activity, impaired respiratory function and reduce the quality of life in the 
affected persons. The aim is to analyze current scientific evidence and clinical guidelines regarding phys-
ical therapy for military personnel after blast-related thoracic trauma. Materials and methods. Storing, 
analysis and systematization of scientific literature published between 2019 and 2024 based on search in 
PubMed, Scopus and Web of Science Databases. Results. Clinical recommendations, protocols, systemat-
ic examinations and results of original physical therapy studies after a blast-related thoracic trauma of chest 
in military personnel illuminate the need to supplement traditional methods of physical therapy such as 
early mobilization, breathing gymnastics, posture drainage daily activities. Individualized physical therapy 
programs are developed and implemented to address the specific needs of patients during the pre-operative, 
in-hospital, and post-hospital periods, focusing on the prevention of long-term complications. This system-
atic approach effectively contributes to the restoration of respiratory function, improved physical capacity, 
and reduced risk of complications.

Conclusions. Physical therapy – including breathing exercises, positional treatment, occupational ther-
apy and motor rehabilitation – is a key component in the recovery process after breastfeeding. Despite its 
prevalence, the rehabilitation management of the military after breast trauma remains a lot of investigated, 
especially in the context of constant military conflict.

Key words: physical therapy, chest trauma, therapeutic exercises, motor activity, quality of life, ergo-
therapy, military personnel, ICF.

Заброньова травма грудної клітки у військовослужбовців є одним із найпоширеніших бойових 
поранень серед військовослужбовців. Вона виникає унаслідок ударної хвилі, падіння, контузії чи 
тиску важких предметів без проникнення в грудну порожнину. Найтиповішими клінічними про-
явами є забій грудної клітки, переломи ребер, ушкодження легень, порушення вентиляції та дихаль-
на недостатність. Такі стани можуть призводити до обмеження фізичної активності, порушення 
дихальної функції та зниження якості життя військовослужбовців.

Мета дослідження – проаналізувати сучасні наукові дані та клінічні рекомендації щодо фізичної 
терапії військовослужбовців після заброньової травми грудної клітки.

Методи дослідження. Огляд, аналіз, систематизація даних наукової літератури за 2019–2024 рр. 
шляхом пошуку в базах PubMed, Scopus, Web of Science. 

Результати дослідження. Клінічні рекомендації, протоколи, систематичні огляди та результати 
оригінальних досліджень фізичної терапії після закритої травми грудної клітки у військовослуж-
бовців висвітлюють необхідність доповнення традиційних методів фізичної терапії (рання мобілі-
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зація, дихальна гімнастика, постуральний дренаж) силовими вправами з низьким навантаженням 
на грудну клітку, ерготерапією із фокусом на виконання щоденних активностей. Індивідуальні про-
грами фізичної терапії розробляються та впроваджуються з урахуванням конкретних потреб паці-
єнтів у передопераційний, стаціонарний та післястаціонарний періоди, з акцентом на профілакти-
ці довгострокових ускладнень. Такий системний підхід ефективно сприяє відновленню дихальної 
функції, поліпшенню фізичної працездатності та зниженню ризику ускладнень.

Висновки. Фізична терапія, зокрема дихальна гімнастика, позиційне лікування, ерготерапія та 
відновлення рухових функцій є ключовим компонентом у процесі реабілітації після ушкоджень 
грудної клітки. Незважаючи на значну поширеність, реабілітаційний менеджмент військовослуж-
бовців після ураження грудної клітки залишається не досить дослідженим, особливо в умовах вій-
ськових дій.

Ключові слова: фізична терапія, бойова травма грудної клітки, терапевтичні вправи, рухова 
активність, якість життя, ерготерапія, військовослужбовці, МКФ.

Introduction. In the context of the ongoing 
military conflict in Ukraine, there has been a sig-
nificant increase in the number of service mem-
bers sustaining blast-related (non-penetrating) 
thoracic injuries resulting from explosive shock 
waves, barotrauma, contusion, or traumatic com-
pression. These injuries are frequently accom-
panied by pulmonary contusion, hemothorax, 
pneumothorax, impaired respiratory function, 
and the development of secondary complications 
such as atelectasis, pneumonia, and respiratory 
failure [2; 5]. Although blast-related thoracic 
trauma shares morphofunctional characteristics 
with closed chest injuries, it is often associated 
with a more severe clinical course [1].

Physical therapy during the stabilization 
phase plays a critical role in maintaining pul-
monary ventilation, preventing complications, 
and accelerating functional recovery. However, 
to date, Ukraine lacks unified clinical guidelines 
regulating the rehabilitation of service members 
with blast-related chest trauma, underscoring 
the need to analyze current physical therapy 
approaches based on recent evidence.

Combat-related chest trauma (CRCT) remains 
one of the most common causes of hospitaliza-
tion among military personnel in active com-
bat zones. According to recent clinical reviews, 
blast-related chest trauma – resulting from the 
impact of an explosive wave, blunt injury, or 
contusion – accounts for approximately 20–30% 
of all non-penetrating battlefield injuries. While 
these injuries do not involve open wounds, they 
may cause significant functional impairments, 
including hemothorax, pneumothorax, respira-
tory dysfunction, decreased physical tolerance, 
and a high risk of post-traumatic complications 

such as respiratory failure, pneumonia, and 
chronic pain [5].

The aim is to analyze current scientific evi-
dence and clinical guidelines regarding physical 
therapy for military personnel after blast-related 
thoracic trauma.

Materials and methods. A narrative review 
and synthesis of scientific literature were con-
ducted using the PubMed, Scopus, and Web of 
Science databases. Inclusion criteria were as 
follows: articles describing physical therapy 
approaches in military personnel after blast or 
combat-related thoracic trauma, including res-
piratory therapy, mobilization, occupational 
therapy protocols, clinical guidelines, system-
atic reviews, and findings from original research 
studies.

Research Results. In Ukraine, there is a sub-
stantial body of research addressing the physical, 
psychological, and social rehabilitation of mili-
tary personnel. The topics range from theoretical 
models to practical recommendations, reflect-
ing the need for a comprehensive approach, the 
improvement of state programs, and the adapta-
tion of effective foreign rehabilitation practices 
to the Ukrainian context. Much of the work is 
conducted within the framework of scientific 
studies, analysis of practical experience, and 
discussions at specialized conferences, under-
scoring the considerable attention devoted to the 
systemic aspects of rehabilitation for military 
personnel.

There is active clinical and research work in 
Ukraine focused on surgical stabilization of the 
thoracic cage, particularly in the context of com-
bat-related injuries, as well as the rehabilitation 
of the respiratory system. Analysis of national 
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literature revealed that various physical rehabili-
tation interventions are applied – such as breath-
ing exercises, mobilization techniques, and 
endurance training – yet there remains a lack of a 
comprehensive, fully adapted system tailored to 
Ukrainian realities (sources: ujmm.org.ua, jour-
nals.uzhnu.uz.ua, ojs.tdmu.edu.ua) (Table 1).

Blunt (non-penetrating) combat chest trauma 
refers to injuries caused by the impact of blast 
waves, blunt force, or kinetic energy without 
disruption of the integrity of the thoracic wall. 
This type of trauma is characteristic of modern 
warfare scenarios, particularly in the context of 
body armor use, which protects against penetrat-
ing injuries but cannot fully absorb or neutralize 
the kinetic force of an impact or explosion [5; 
9]. The core classification categories include the 
mechanism of injury, clinical forms, key symp-
toms, typical complications, and physical ther-
apy strategies for military personnel with this 
type of injury (Table 2).

Therefore, taking into account multifaceted 
clinical syndromocomplex, patients with chest 
trauma (for example, chest slaughter, fractures 
of ribs, pulmonary contusion) require interdisci-
plinary rehabilitation evaluation. The assessment 
tools should be sufficiently sensitive to the effec-
tiveness of the rehabilitation process and many 
dangerous effects of chest injuries. Therefore, it 
is important to include clinical, functional, psy-
chosocial and contextual evaluation, according 
to the biopsychosocial model and ICF princi-
ples. Medical and clinical assessment should 

include the identification of the type of injury 
(contusion, rib fractures, hemothorax, pneumo-
thorax, pulmonary contusion); pain assessment 
and intensity (VAS/NRS scales); localization 
and duration; evaluation of respiratory compro-
mise: dyspnea at rest or on exertion (mMRC 
scale), monitoring of oxygen saturation (SpO₂), 
and heart rate (HR).

Pulmonary function assessment may include 
evaluation of inspiratory volume, forced ven-
tilation, cough (its effectiveness and strength), 
thoracic mobility (chest wall excursion during 
breathing), and pain during movement.

Assessment of activity and participation, includ-
ing self-care abilities (e.g., dressing, hygiene, bed 
mobility), can be performed using the Barthel 
Index. Mobility level can be evaluated with the 
6-Minute Walk Test (6MWT), while physical exer-
tion tolerance may be assessed with the Borg Rat-
ing of Perceived Exertion (RPE) scale.

Considering the psycho-emotional state of the 
service member, it is advisable to assess anxiety 
or fear of pain/suffocation using tools such as the 
Hospital Anxiety and Depression Scale (HADS) 
and the Pain Catastrophizing Scale. Assessment 
should also include motivation for recovery, 
level of social support, and awareness of avail-
able social protection mechanisms. Given the 
severity and duration of the pathological condi-
tion, quality-of-life assessment should serve not 
only as a measure of rehabilitation effectiveness 
but also as a feedback mechanism between the 
patient and their environment. Environmental 

Table 1
Main Areas of Thoracic Rehabilitation Research in Ukraine

Direction Interventions The main results
Physical 
rehabilita-tion 
after thoracic 
surgery

Breathing exercises, 
physiotherapy, 
mobilization

Partial adaptation of the world models to realities in Ukraine, identification 
of lack of a comprehensive system of rehabilitation of military after the 
torus of kale injuries [8]. 

Pulmonary 
rehabilita-tion 
after chest 
injuries

Breathing simulators, 
6mwt, physiotherapy

The clinic shows the importance of early pulmonary rehabilitation 
(breathing simulators, 6MWT minute walking, chest physical therapy), 
secretion drainage (Flatter, mechanical aspiration), increased oxygenation, 
prevention of complications [2; 3]

Flail Chest 
stabiliza-tion in 
military

Surgery, Hospital 
Logistics

Reduction of IVL, better pain control; Specificity of use of surgical 
treatment in military hospitals: improvement of respiratory function, 
reduction of pain, reduction of the duration of the IVL/bed regime [1; 6].

Unstable costal 
frame

Innovative stabilization 
techniques

The development of the thoracic surgical techniques in 2023–2024 is 
highlighted [7]. 
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and personal factor evaluation should cover the 
availability and use of assistive devices, assis-
tance from family or healthcare staff, living 
conditions (elevator access, bathroom facilities, 
stairs), and personal factors such as willpower, 
pain perception, and comorbidities. The clinical 
course of thoracic injury in military personnel is 
often complicated by a high risk of polytrauma 
(e.g., traumatic brain injury, limb fractures, 
burns), the development of complications due to 
delayed evacuation or treatment, and a predis-
position to acute respiratory distress syndrome 
(ARDS), pneumonia, or pleurisy [2]. It is impor-
tant to note that blast injuries, characterized 
by heterogeneous mechanisms of damage, can 
simultaneously cause pulmonary rupture (due to 
blast overpressure) and penetrating trauma (from 
high-velocity fragments), resulting in a com-
bined injury mechanism. Affected anatomical 
structures may include the thoracic wall, heart, 
lungs, thoracic spine, aorta, venae cavae, pulmo-
nary vessels, and esophagus [5; 9].

The most common consequences of blast-re-
lated thoracic injuries include pulmonary con-
tusion, partial laceration of lung parenchyma, 
respiratory dysfunction, reduced chest wall 
mobility, decreased physical endurance, limita-
tions in self-care and activities of daily living 
(ADLs) and persistent pain (Table 3).

Blunt chest trauma is frequently associated 
with pulmonary contusion, the development of 
pneumonitis, and restricted respiration. Atelec-
tasis in the injured area is a common occurrence 
and significantly increases the risk of post-trau-
matic pneumonia [7; 15]. Even with successful 
treatment, most patients continue to experience 
pain and functional impairment: studies report 
that 57–67% of patients still experience dysfunc-
tion and chronic pain three months post-injury 
[5]. Long-term complications (chronic pain syn-
drome, limited physical activity) may persist for 
up to two years or more [14]. At the same time, 
a number of authors emphasize that following 
blunt thoracic trauma (BTT), it is often possible to 

Table 2
Clinical Forms of Blunt Combat Chest Trauma and Their Characteristics

Clinical form The mechanism  
of occurrence Key symptoms Complications  

are possible
Approaches to physical 

therapy
Lung slaughter 
(contusion): 
accompanied 
by swelling, 
microcrocvoys, 
disorders of gas 
exchange

Explosive wave, 
chest compression, 
secondary blows with 
fragments of armor or 
structures

Shortness 
of breath, 
hemoptysis, 
reduction of 
saturation

Lung swelling Respiratory gymnastics, 
positional drainage, 
stimulating inhalation, 
prevention of 
complications from the 
cardiopulmonary system

Fractures of ribs: 
often multiple

Direct stroke, 
fall, compression, 
secondary strokes with 
fragments of armor or 
structures

Acute pain, 
shortness of 
breath, decrease in 
mobility

Ventilation restriction, 
pneumonia, atelectasis

Anesthesia, therapeutic 
exercises, breathing 
exercises, breathing 
techniques, torso and 
muscle stabilization.

Pneumothorax 
(closed)

Pleura’s damage 
without breakthrough 
outside

Sudden shortness 
of breath, pain, 
asymmetry of 
respiratory noise

Lung collapse, 
respiratory failure

After stabilization –
gradual load therapeutic 
exercises, controlled 
activation

Hemothorax Hemorrhage into the 
pleural cavity

Pain, 
hypoventila-
tion, chest lag in 
breathing

Lung tamponade, 
fibrotorax

After drainage – 
breathing exercises, 
therapeutic exercises, 
postural therapy

Chest polytrauma, 
chest compression 
syndrome
and lung ventilation

Combined injuries 
during explosion/
accident

Combination 
of symptoms 
by lungs, heart, 
muscle

Multiple organ failure Individual Plan of 
Physical Therapy, 
Ergotherapy, 
Multidisciplinary 
Approach
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detect foreign bodies in injured military personnel, 
such as bullets, mine fragments, or other foreign 
objects [9]. Accordingly, surgical intervention 
and preoperative preparation of the servicemem-
ber are clearly indicated. Taking such prognostic 
considerations into account, the goal of rehabilita-
tion management involves patient assessment and 
implementation of targeted interventions during 
both the preoperative and postoperative periods.

Table 3
Consequences of Blast-Related Thoracic 

Injuries
System Complications are possible

Respiratory system – hypoventilation 
– Atelectasis 
– Pneumonia 
– hemothorax / pneumothorax

Cardiovascular 
system

– myocardial damage (contusion) 
– rhythm violation 
– Orthostatic hypotension

Neurological and 
psycho-emotional

– Post-traumatic pain syndrome 
– anxiety/depressive disorders

The 
musculoskeletal 
system

 – restraint of breast mobility 
– Severe sarcopy 
– Osteopenia

Other complications – bedsores 
– a decrease in physical endurance 
– a decrease in the vital capacity 
of the lungs

Without timely rehabilitation, adverse out-
comes may include prolonged respiratory 
dysfunction, recurrent pulmonary infections, 
chronic thoracic pain, established respiratory 
distress or failure, reduced physical endurance, 
and psycho-emotional disorders (such as PTSD 
and depression linked to pain and impaired 
mobility) [11].

Therefore, the primary goals of phys-
ical therapy following chest trauma are 
pain control, restoration of respiratory 
function, and early patient mobilization. 
Effective analgesia is essential for enabling 
active exercises and movement. Insufficient 
pain management restricts deep breathing and 
mobility, which in turn impairs lung ventila-
tion and increases the risk of complications. 
Research supports the early implementation of 
respiratory exercises – such as controlled breath-
ing and positive expiratory pressure (PEP) train-

ing – as these reduce the risk of hypostatic pneu-
monia and improve oxygen saturation [15].

The UK’s NICE guidelines (2022) support a 
similar approach, emphasizing the need for early 
stimulation of deep breathing and physical activ-
ity [13]. Patients are encouraged to mobilize and 
cough with chest support, while additional methods 
(e.g., active cycle of breathing techniques, inhala-
tion trainers, IPPB) are used to prevent atelectasis.

Pulmonary rehabilitation is recommended 
within the first 24–48 hours post-injury to opti-
mize gas exchange and prevent systemic decon-
ditioning. NICE (2022) highlights that chest 
trauma rehabilitation should begin as early 
as possible to improve respiratory function 
and prevent muscle atrophy. Early mobiliza-
tion, when clinically feasible, stimulates deep 
breathing and improves the overall condition. 
Special attention is given to the prevention of 
contractures: early restoration of shoulder mobil-
ity on the affected side is essential, especially in 
cases involving lateral rib fractures, where limi-
tation is common [13].

Clinical protocols emphasize the impor-
tance of a multidisciplinary approach – involv-
ing physical therapists, occupational therapists, 
pain specialists, surgeons, and psychologists – to 
achieve both physical recovery and psycho-emo-
tional adaptation [8; 12].

Thus, physical therapy for military personnel 
with blunt chest trauma should be based on three 
core principles: Respiratory support, Physical 
activation, Functional independence (see Table 4).

Recent clinical guidelines recommend a com-
prehensive approach to rehabilitation in cases of 
rib fractures and blunt thoracic trauma. The 2023 
International Consensus on Respiratory Health 
outlines the following key principles: early inter-
vention (within <24 hours) aimed at improving 
lung volumes and clearing secretions (including 
supported coughing, resistance breathing, incen-
tive spirometry, etc.), as well as very early mobi-
lization – such as sitting and walking – depending 
on patient capability [10]. These guidelines also 
advise against rigid chest binding, as it restricts 
breathing. Daily monitoring using objective 
measures (oxygen saturation, forced vital capac-
ity) is recommended to assess progress.
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In Ukraine, pulmonary rehabilitation is consid-
ered essential and should begin immediately after 
the patient’s condition stabilizes, using all availa-
ble tools – from breathing trainers to oxygen sup-
port in cases of respiratory failure [2–4; 7].

Review and experimental studies confirm 
the benefits of physical therapy for chest inju-
ries: respiratory training significantly reduces 
the risk of atelectasis and pulmonary infec-
tions, shortens the duration of hospitalization 
and chest drainage, and improves oxygenation 
(PaO₂, SaO₂) and lung function indicators [11; 
14; 15]. Training that includes deep and dia-
phragmatic breathing, inhalation therapy, and 
forced coughing has been shown to improve 
patients’ final vital capacity compared to con-
servative treatment, facilitating faster recovery 
of respiratory function [1; 3; 7]. Importantly, 
such interventions do not increase the risk of 
pleural complications. These findings confirm 
that active pulmonary exercise is an effective 
non-pharmacological component of treatment 
for patients with blunt chest trauma.

Alongside respiratory exercises, mobilization 
and functional training also yield positive out-
comes. Studies indicate that patients who engage 
in more physical activity and begin walking ear-
lier demonstrate better functional outcomes and 
spend less time in inpatient care [11]. Retrospec-
tive reviews emphasize that interventions such 
as supported coughing, thoracic stabilization, 
and early activation improve clinical outcomes 

by reducing complications and enhancing func-
tional status. Moreover, rehabilitation programs 
combining therapeutic exercises with elements 
of occupational therapy promote the recovery of 
patient independence [14; 15].

Pilot controlled studies are also being con-
ducted using virtual reality and traditional 
breathing exercises for patients with blunt tho-
racic trauma. However, analysis of the results 
has shown no significant differences between 
the two approaches. The findings highlight the 
need for methodological guidance emphasizing 
very early intervention with breathing exercises, 
mobilization, avoidance of chest binding, and 
daily monitoring of clinical condition and func-
tional status [16].

Currently, standardized clinical approaches 
to closed thoracic injuries are used in military 
rehabilitation, but their adaptation to the real-
ities of combat conditions remains insufficient. 
In Ukraine, further development is needed in 
the retraining system for physical therapists in 
accordance with NATO standards and current 
clinical guidelines.

Conclusions. In Ukraine, there is a considera-
ble amount of research on the physical, psycholog-
ical and social rehabilitation of servicemen. The 
topic covers both theoretical models and practical 
recommendations that reflects the need for a com-
prehensive approach, improvement of govern-
ment programs and adaptation of effective foreign 
rehabilitation practices to the Ukrainian realities 

Table 4
Key Physical Therapy Methods for Chest Trauma

Method of physical 
therapy Description Expected effect / goal

Breathing exercises Deep breathing, active breathing cycle, 
cough technique, vibration

Increasing pulmonary volumes, improving 
ventilation, prevention of atelectasis and 
stagnation

Respiratory simulators Spirometry, Flatters of Positive Pressure Stimulation of deep breath, relief of sputum 
drainage, improvement of oxygenation

Position therapy and 
mobilization

Early sitting, change of body position, 
turns, getting up, early gait

Prevention of complications of lying regime, 
improvement of respiratory function, reduction 
of decondium

Functional and strength 
exercises

Exercises on the mobility of the chest, 
shoulder girdle, imitation of household 
actions (gait, dressing)

Restoration of amplitude of movements, 
muscle strength, daily activity, reduction of 
duration of treatment

Energy-saving strategies Training efficient use of energy in self-
service

Increased endurance, adaptation to loading, 
prevention of fatigue
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of rehabilitation of servicemen. In Ukraine, clini-
cal and research work in the field of surgical sta-
bilization of the chest is actively conducted, espe-
cially in the context of combat injuries, as well as 
in the direction of rehabilitation of the respiratory 
system. Over the past few years, a considerable 
amount of data on the role of physical therapy 
after breastfeeding in the military has been accu-
mulated. The technique of providing immediate 
medical care, complications of injury, technique 
of surgery, rehabilitation management are ana-
lyzed. The most modern approaches emphasize 
the immediate negative effects of injury and dis-
tant complications. It is a complex of pathological 
conditions that are related to the dysfunction of 
the cardiorespiratory system, a decrease in physi-
cal activity, post-traumatic stress disorders, and a 
decrease in quality of life. Scientific achievements 
emphasize the need to initiate early pulmonary 
rehabilitation. Physical therapy after an explo-
sion that does not penetrate the chest injury is a 
critical component in the restoration of the mili-
tary. Physical therapy should include systematic 
breathing exercises, early mobilization and resto-
ration of daily movements. It is recommended to 
start rehabbing for the first 24 hours, combining 
breathing exercises with active physical activity 
(such as sitting and walking). Empirical studies 
confirm that such interventions improve pulmo-
nary ventilation, reduce the duration of hospital-
ization and reduce the incidence of respiratory 
complications. The integrated approach includes 
both physical therapists and labor therapists. Due 
to purposeful exercises to restore control, limb 
function and basic activity of daily life, the inde-
pendence of the patient can be effectively restored 
and improved quality of life. 

At the same time, there is an urgent need 
for the implementation of clinical protocols on 
the basis of evidence in the system of military 
rehabilitation of Ukraine. It is also necessary to 
develop a national clinical standard for rehabil-
itation after thoracic injury with clearly defined 
algorithms and time frames for initiating therapy. 
Equally important is the integration of multidis-
ciplinary approaches that combine thoracic sur-
geons, pulmonologists, physical therapists and 
other medical workers.
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