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Qabul gilindi: 13-may 2026 yil Post-traumatic pneumonia is a highly prevalent and
Ma’qullandi: 16-may 2026 yil potentially fatal complication in patients sustaining
Nashr gilindi: 19-may 2026 yil thoracic trauma, significantly exacerbated by pain-induced
respiratory restriction and pulmonary contusions. The aim
of this study was to critically analyze current international
clinical guidelines and evaluate the efficacy of existing

thoracic trauma, post-traumatic
pneumonia, prevention, clinical

guidelines, multimodal ; ; ; ;
oes] ato preventive strategies for post-traumatic pneumonia.
analgesia respira : . . :
‘_g ’ P i During the study, data concerning multimodal analgesia,
physiotherapy

respiratory physiotherapy, surgical interventions, and
pharmacological prophylaxis published over the last
decade were systematically reviewed. The obtained results
demonstrated that a multimodal approach, specifically
adequate pain management (including epidural
analgesia), early patient mobilization, and intensive
respiratory physiotherapy, is highly effective in preventing
pneumonia. Furthermore, early surgical stabilization of
severe rib fractures was found to drastically reduce the
incidence of pulmonary complications, while the routine
use of prophylactic antibiotics remained controversial. The
findings of this study substantiate the necessity of strict
adherence to contemporary preventive guidelines and a
multidisciplinary team approach, significantly reducing
the need for mechanical ventilation, lengths of hospital
stay, and overall mortality rates in thoracic trauma
patients.

KO'KRAK QAFASI JAROHATLARIDA POSTTRAVMATIK
PNEVMONIYANI OLDINI OLISH: PROFILAKTIK
QO'LLANMALARNING CHUQUR TAHLILI
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Annotatsiya: Posttravmatik pnevmoniya ko'krak qafasi jarohatlari olgan bemorlarda keng

tarqalgan va o'lim xavfi yuqori bo'lgan asorat bo'lib, og'riq tufayli nafas olishning cheklanishi va
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o'pka kontuziyasi hisobiga sezilarli darajada og'irlashadi. Ushbu tadqiqotning magqsadi
posttravmatik pnevmoniyaning oldini olish bo'yicha amaldagi xalgaro klinik qo'llanmalarni
tanqidiy tahlil qilish va mavjud profilaktik strategiyalarning samaradorligini baholashdan iborat.
Tadqiqot davomida so'nggi o'n yillikda nashr etilgan multimodal analgeziya, nafas olish
fizioterapiyasi, jarrohlik amaliyotlari va dori-darmon profilaktikasiga oid ma'lumotlar tizimli
ravishda ko'rib chiqildi. Olingan natijalar shuni ko'rsatdiki, multimodal yondashuv, xususan,
adekvat og'rigsizlantirish (shu jumladan epidural analgeziya), bemorni erta mobilizatsiya qilish va
intensiv nafas olish fizioterapiyasi pnevmoniyaning oldini olishda yuqori samaradorlikka ega.
Bundan tashqari, og'ir qovurg'a sinishlarini erta xirurgik stabilizatsiya qilish o'pka asoratlari
uchrash chastotasini keskin kamaytirishi aniqlandi, profilaktik antibiotiklardan muntazam
foydalanish esa munozarali bo'lib qolmogda. Ushbu tadqgiqot natijalari zamonaviy profilaktika
qo'llanmalariga qat'iy rioya qilish va ko'p tarmoqli (multidissiplinar) jamoaviy yondashuv
zarurligini asoslab beradi, bu esa ko'krak qafasi travmasi bor bemorlarda sun'iy nafas berish
apparatiga ulanish ehtiyojini, kasalxonada yotish muddatini va umumiy o'lim ko'rsatkichlarini
sezilarli darajada kamaytiradi.

Kalit so'zlar: ko'krak qafasi travmasi, posttravmatik pnevmoniya, profilaktika, klinik
go'llanmalar, multimodal analgeziya, nafas olish fizioterapiyasi.

IMPOD®HUIAKTHKA IOCTTPABMATHUYECKOHN
IMHEBMOHHH ITPH TPABME I'PYTHOM KJIETKH:
VIJIVBJIEHHBIN AHAJIN3 ITIPOPHIAKTUYECKHUX
PEKOMEH/IAITUN

AccucTteHT, PepraHCKUM MeJUITUHCKUNA HHCTUTYT
00111eCTBEHHOT0 37,0p0Bbs (PepraHa, V3bekucraH)
AHHOTaLUA: [TocTTpaBMaTH4ecKas ITHEBMOHUS SIBJISIETCS BechbMa

pacIpocTpaHeHHBIM U IOTEHITHAIBHO CMEPTEJIbHBIM OCJI0>KHEHHUEM Y TTaIlMEeHTOB,
IIOJIYYUBIIIUX TPaBMy TIPYAHOM KJIETKH, KOTOpPOe 3HAUYUTEJHHO YCYTy6JIseTcs
OTpaHHUYeHHEM [bIXaHUS H3-3a 60U UM YIIUOOM JIETKUX. Ilesibi0 JTaHHOTO
HCCIeIoBaHUsS OB KPUTHUECKHUH aHa/JHU3 COBPEMEHHBIX MEXKIyHAPOIHBIX
KIMHUYECKUX PeKOMeHJaIlud U oOIleHKa 3QPEeKTUBHOCTH CYIIECTBYIOIIHUX
cTpaTeTuii TNPOQUIAKTHUKU IIOCTTpaBMaTHUeCKOM ITHeBMOHUH. B  xofe
HCCJIeIOBAaHUSA OBLJIM CHCTEMAaTHUYECKd pPacCMOTpPeHbl OIyOJUMKOBAaHHBIE 3a
IocJIeTHee JlecITHJIeTHe NaHHBIe, Kacalollyecs MYJIbTUMOAAJIBLHONM aHaJTe3UH,
IhIXaTebHOU ¢u3HnoTepanuy, XUPYPTUYECKUX BMeIIaTeJIbCTB u
MeIUKaMeHTO3HOMU IPOQUIaKTUKHU. [TosryueHHBIE pe3yabTaThl
IIPOJIeMOHCTPUPOBAJIH, YTO MyJIbTUMOJATbHBIN ITO/IXO0/, B YaCTHOCTHU aJleKBaTHOE
o6e360/iMBaHMe (BKJIIOYas 3MUAYPAIbHYH aHaJTe3dlo), PaHHSId MOOMIM3aIIUs
IalfieHTa W HWHTEeHCHBHas [bIxaTejlbHasd (Qu3HMoTepamnusi, 06JiaZilaeT BBICOKOHU
3QPEeKTUBHOCTHIO B IIPOUIAKTUKE THEBMOHUU. KpoMe TOro, 6BIJI0 YCTaHOBJIEHO,
UTO paHHSSI XUPYprudeckKas CTabMIM3aIiusl TSDKeJIbIX IIepejioMOB pebep pesKo
CHIDKaeT YacTOTy JIETOUHBIX OCJI0KHEHHUW, B TO BpeMsl KaK PYTHHHOe
HCIIOJIb30BaHUe MPOPMIAKTHUECKUX aHTHUOMOTHKOB OCTaeTCs  CIIOPHBIM.
Pe3y/JbTaThl JTAHHOTO HCCJIEOBAHHS OOOCHOBBIBAIOT HEOOXOIUMOCTH CTPOTOTO
COGJIHO/TeHUS COBpPEeMEeHHBIX MPOPUIAKTUYECKUX peKoMeHIalITi u
MEKIUCITUIIIMHAPHOTO KOMAHIHOTO TIOAXO0/Ia, YTO 3HAUYUTEJbHO CHHDKaeT
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IIOTPeOHOCTh B HCKYCCTBEHHOM BEHTWIAIIMM JIETKUX, CPOKU IIpeObIBaHUS B
CTalfOHape U 061I[re IToKa3aTeJ I CMEPTHOCTH Y IIAITUEeHTOB C TpaBMaMU I'PYIHOMN
KJIETKH.
KirroueBble cjo0Ba: TpaBMa IPYAHOM KJIETKH, IIOCTTPaBMaTHYeCKas: ITHEBMOHUS,
npodUIaKTHKa, KIMHUYECKHe PeKOMeHJAalluH, MYJIbLTHUMOJaJbHas aHajresusd,
IbIXaTeJbHasd QU3UOTEPAIUS
INTRODUCTION

Thoracic trauma constitutes a significant proportion of traumatic injuries worldwide and
remains a leading cause of morbidity and mortality among trauma patients. The clinical course of
chest injuries, particularly those involving multiple rib fractures and pulmonary contusions, is
frequently complicated by secondary respiratory conditions. Among these, post-traumatic
pneumonia (PTP) emerges as one of the most prevalent and life-threatening complications,
developing in up to 30% of patients with severe chest injuries. This complication not only drastically
increases the risk of a fatal outcome but also imposes an immense socioeconomic burden by
prolonging mechanical ventilation days and extending intensive care unit (ICU) stays. The
pathophysiology of PTP is complex and multifactorial; severe pain from chest wall injuries restricts
normal respiratory mechanics, leading to shallow breathing, an inability to clear secretions
effectively, and subsequent atelectasis. This hypoventilation, combined with local tissue damage,
creates an optimal environment for bacterial colonization. Despite significant advancements in
trauma resuscitation and intensive care, the incidence of PTP remains alarmingly high. Therefore,
shifting the clinical focus from targeted treatment to proactive prevention is of critical global
importance, necessitating a comprehensive analysis of current preventive guidelines.

Relevance

The relevance of this study is driven by the disproportionately high morbidity and mortality
rates associated with secondary pulmonary complications in thoracic trauma patients. Despite
significant advancements in trauma resuscitation and intensive care, post-traumatic pneumonia
(PTP) continues to develop in up to 30% of patients with severe chest injuries. This complication not
only drastically increases the risk of a fatal outcome but also imposes an immense socioeconomic
burden by prolonging mechanical ventilation days and extending intensive care unit (ICU) stays.
Furthermore, in the era of rising antimicrobial resistance, shifting the clinical focus from targeted
treatment to proactive prevention is of critical global importance. Analyzing and optimizing current
preventive guidelines is therefore an urgent clinical necessity to improve patient survival rates,
standardize trauma care protocols, and significantly reduce healthcare expenditures.

Objective

The primary objective of this study is to critically analyze and evaluate current international
clinical guidelines and evidence-based protocols for the prevention of post-traumatic pneumonia in
patients with thoracic trauma. Furthermore, the study aims to determine the most effective
multimodal preventive strategies—specifically encompassing adequate pain management,
intensive respiratory physiotherapy, early surgical stabilization of the chest wall, and targeted
pharmacological interventions—in order to minimize secondary pulmonary complications,
improve clinical outcomes, and standardize trauma care pathways.
MATERIALS AND METHODS

This study was designed as a comprehensive systematic literature review and an in-depth
analysis of current clinical practice guidelines. A structured literature search was conducted using
major electronic medical databases, including PubMed /MEDLINE, Scopus, Web of Science, and the
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Cochrane Library, to identify relevant studies and guidelines published over the last decade (2016~
2026). The search strategy utilized a combination of Medical Subject Headings (MeSH) and free-text
terms: “"thoracic trauma,” "post-traumatic pneumonia,” "prevention,” “clinical guidelines,"
"multimodal analgesia,” and "respiratory physiotherapy.” Inclusion criteria comprised peer-
reviewed original research articles, systematic reviews, meta-analyses, and official guidelines from
recognized international trauma and surgical societies. Only studies focusing on adult patients (=18
years) with blunt or penetrating thoracic trauma were included. Exclusion criteria involved
pediatric trauma studies, single case reports, non-peer-reviewed materials, and articles lacking
explicit data on preventive strategies. Data extraction and qualitative synthesis were performed by
categorizing the preventive strategies into four core domains: pain management, respiratory
physiotherapy, surgical interventions, and pharmacological prophylaxis.
RESULTS

The systematic review and analysis of current guidelines revealed that a multimodal,
multidisciplinary approach is the most effective strategy for preventing post-traumatic pneumonia
(PTP) in thoracic trauma patients. In the domain of pain management, evidence strongly supports
the use of regional anesthesia, particularly epidural and thoracic paravertebral blocks, which
demonstrated a significant reduction in PTP incidence compared to systemic opioids alone by
preserving respiratory drive and an effective cough reflex. Regarding respiratory physiotherapy,
early aggressive patient mobilization, combined with incentive spirometry and targeted clearance
of airway secretions, was uniformly recommended across major trauma protocols as a cornerstone
of non-pharmacological prevention. Analysis of surgical interventions showed that early surgical
stabilization of rib fractures (SSRF), particularly when performed within 72 hours in patients with
flail chest or severe displacement, drastically decreased the duration of mechanical ventilation, ICU
stay, and the subsequent risk of PTP. Conversely, the routine administration of prophylactic
systemic antibiotics was explicitly advised against in the majority of recent guidelines due to the
high risk of selecting multi-drug resistant organisms, reserving targeted antimicrobial therapy
solely for cases with confirmed secondary infections or specific open injuries.
DISCUSSION

The findings of this systematic analysis underscore that the prevention of post-traumatic
pneumonia (PTP) in thoracic trauma cannot be achieved through a single therapeutic modality, but
rather requires a highly coordinated, multidisciplinary approach. The shift away from heavy
reliance on systemic opioids towards regional anesthesia represents a critical evolution in trauma
care, as it directly addresses the underlying pathophysiology of PTP by breaking the vicious cycle of
pain, hypoventilation, and atelectasis without compromising respiratory drive. Furthermore, the
increasing endorsement of early surgical stabilization of rib fractures (SSRF) marks a significant
departure from traditional conservative management, which historically condemned patients with
flail chest to prolonged mechanical ventilation and its associated infectious risks. However, the
successful implementation of SSRF requires specialized surgical expertise, which may limit its
widespread adoption in smaller regional hospitals. A pivotal point of consensus across modern
guidelines is the strict limitation of prophylactic antibiotics. This reflects a growing global
commitment to antimicrobial stewardship, recognizing that indiscriminate antibiotic use in trauma
patients paradoxically increases long-term morbidity by selecting for highly resistant nosocomial
pathogens. Ultimately, the success of these preventive protocols relies heavily on the early initiation
of respiratory physiotherapy, highlighting the indispensable role of specialized nursing and
physiotherapy staff in the trauma intensive care unit. Future research should focus on
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standardizing indications for SSRF and evaluating the cost-effectiveness of dedicated thoracic
trauma teams.
CONCLUSION

In conclusion, the prevention of post-traumatic pneumonia in thoracic trauma patients relies
fundamentally on a structured, multimodal, and multidisciplinary approach rather than a single
isolated intervention. Current clinical evidence strongly supports prioritizing regional analgesia
over systemic opioids to maintain effective respiratory mechanics, aggressively implementing early
mobilization and respiratory physiotherapy, and utilizing early surgical stabilization for severe
chest wall injuries. Concurrently, the routine administration of prophylactic antibiotics must be
abandoned to mitigate the growing threat of antimicrobial resistance. Strict adherence to these
evidence-based guidelines can significantly reduce the incidence of secondary pulmonary
complications, shorten the duration of mechanical ventilation and ICU stays, and ultimately
improve overall patient survival rates. The successful implementation of these protocols demands
seamless collaboration among trauma surgeons, anesthesiologists, and specialized physiotherapy
staff.
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