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Abstract
Head, thoracic, abdominal, and pelvic polytrauma is clinically complex and requires coordinated multidisciplinary care, 
creating an urgent need for standardized guidance. This guideline aims to provide an evidence-based foundation and clinical 
pathway for the diagnosis, assessment, damage control, surgical timing, and acute-phase management of patients with head, 
thoracic, abdominal, and pelvic polytrauma. Led by the Senior Department of Neurosurgery, Chinese PLA General Hospital, a 
multidisciplinary working group comprising experts in thoracic surgery, general surgery, orthopedics, critical care medicine, 
anesthesiology, radiology, emergency medicine, nursing, and related disciplines developed the guideline through systematic 
review of the relevant literature, consideration of the characteristics of trauma care in China’s military and civilian medical 
systems, and two rounds of expert voting and consensus decision-making. The guideline addresses 22 key clinical questions 
covering imaging assessment, damage-control resuscitation, prioritization of craniocerebral and torso injury management, 
anticoagulation and hemostatic management, intensive care, and early rehabilitation. A total of 22 recommendations were 
formulated by integrating evidence quality, clinical feasibility, and implementability, together with corresponding 
implementation points and quality-control indicators. The guideline emphasizes stabilization of vital signs, damage-control 
principles, multidisciplinary collaboration, standardized clinical pathways, and a tiered trauma-care system. Implementation 
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of these recommendations may improve the consistency and timeliness of multidisciplinary care and provide a framework for 
reducing early mortality while preserving neurological and functional outcomes.
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Introduction

Head, thoracic, abdominal, and pelvic polytrauma is commonly 
caused by high-energy mechanisms,  including combat-related 
injuries, high-speed road traffic crashes, and falls from height. 
Patients  frequently  present  with  complex  injuries  involving 
multiple anatomical regions and organ systems, such as cerebral 
contusions,  lacerations,  or  intracranial  hematomas;  tension 
pneumothorax  or  flail  chest; massive  hemorrhage  caused  by 
hepatic or  splenic  rupture;  and unstable pelvic  fractures. The 
central  pathophysiological  challenge  is  the  simultaneous  and 
potentially fatal progression of hemorrhagic shock and intracranial 
hypertension. These conditions may further interact with the triad 
of hypothermia, acidosis, and coagulopathy,  resulting  in rapid 
deterioration from a potentially  reversible state  to  irreversible 
physiological failure.

Traumatic  injuries  remain a major contributor  to  the global 
burden of disease and mortality. The number of  injury-related 
deaths worldwide increased from approximately 4.26 million in 
1990  to approximately 4.48 million  in 2017,1  and  road  traffic 
injuries remain a major cause of death and disability, particularly 
among  younger  populations.2  According  to  the World Health 
Organization, approximately 1.19 million people die annually 
because  of  road  traffic  crashes. Road  traffic  injuries  are  the 
leading cause of death among children and young adults; more 
than 90% of  related deaths occur  in  low-  and middle-income 
countries, and vulnerable road users account for more than half of 
these deaths.3

Among major  anatomical  injury  patterns,  combined  head, 
thoracic, abdominal, and pelvic trauma is associated with particu-
larly high lethality. Traumatic brain injury and exsanguination 
remain the predominant causes of trauma-related death.4 Thoracic 
injury is independently associated with 30-day mortality. Approx-
imately one-third of patients with trauma have thoracic injuries; 
such  injuries  occur  in  10–15% of  patients with  unintentional 
trauma, account for approximately one-quarter of deaths among 
patients with severe trauma, and have been associated with mor-
tality rates of up  to 60% in some studies.5,6 Thoracoabdominal 
trauma combines injuries to the chest and abdomen, is associated 
with severe physiological disruption and substantial mortality, and 
has increased in incidence in some settings.7 In China, trauma is 
the fifth leading cause of death and the leading cause of death 
among youths.8 Injury prevention and control remain major public 
health priorities.9

The mechanisms of death differ according to the injured ana-

tomical region. Traumatic brain injury remains a principal cause 
of trauma-related death, whereas severe torso injuries may lead to 
early  death  through  respiratory  compromise  or  uncontrolled 
hemorrhage.4-7  These  epidemiological  and  pathophysiological 
characteristics  provide  the  basis  for  a management  strategy 
centered on both hemorrhage control and cerebral protection.

Emergency management therefore requires parallel strategies 
from the earliest phase of care: life-threatening hemorrhage must 
be controlled as rapidly as possible, while cerebral protection and 
decompression should be initiated at the earliest appropriate time. 
However,  previous  guidelines  have generally  been organized 
according  to  individual anatomical  regions or specific clinical 
topics and have not provided an integrated pathway for patients 
with multisystem head, thoracic, abdominal, and pelvic injuries. 
This  fragmentation may  contribute  to  variability  in  imaging 
strategies, resuscitation targets, prioritization of hemorrhage-con-
trol and neurosurgical procedures, anticoagulation management, 
and multidisciplinary coordination.

This guideline integrates current evidence and multidisciplinary 
expert consensus across the continuum from prehospital manage-
ment  to acute  in-hospital care.  It  focuses on early assessment, 
hemostatic resuscitation, damage-control surgery, prioritization of 
craniocerebral and torso interventions, perioperative management, 
special populations, and prognostic assessment. The guideline is 
intended primarily for adult patients with confirmed or highly sus-
pected concomitant head, thoracic, abdominal, and pelvic injuries 
and emphasizes key decisions during the first 24–48 h of care. By 
providing 22 clear and operational recommendations, it aims to 
support rapid, coordinated, and evidence-informed multidiscip-
linary intervention within the critical treatment window.

Methods and guideline development process

Methodological framework

This guideline was developed using a systematic review approach 
in accordance with the principles of evidence-based medicine and 
generally  accepted  standards  for  clinical  practice  guideline 
development. The  guideline-development  process  referred  to 
relevant  guideline-reporting  standards  and  the  Appraisal  of 
Guidelines  for  Research  and  Evaluation  II  framework.  The 
Grading of Recommendations Assessment, Development  and 
Evaluation (GRADE) approach was used to rate the certainty of 
evidence  and  determine  the  strength  of  recommendations 
(Table 1).

An evidence-to-decision framework was applied to consider the 
certainty and magnitude of the available evidence,  the balance 
between benefits and harms,  resource  requirements and costs, 
accessibility and equity, feasibility, and acceptability. Conven-
tional GRADE strength categories were interpreted as strong or 
conditional. In addition, this guideline predefined category III as a 
guideline-specific  operational  category  for  time-critical,  life-
threatening scenarios in which direct evidence was limited, the 
risk of delaying action was substantial, feasibility was acceptable, 
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Table 1. Definitions of GRADE evidence quality and strength of recommendations

Item Grade Definition

Quality of evidence High (A) Consistent findings from high-quality randomized controlled trials or 
systematic reviews; further research is very unlikely to change the 
conclusion

Quality of evidence Moderate (B) Evidence from limited randomized controlled trials or high-quality 
observational studies, or evidence with certain limitations; further 
research may change the conclusion

Quality of evidence Low (C) Evidence is primarily derived from observational studies and has a 
substantial risk of bias; further research is likely to change the conclusion

Quality of evidence Very low (D) Evidence is highly insufficient or is based only on expert experience; 
consensus may be strong, but supporting data are lacking

Strength of 
recommendation

Strong recommendation (I) Supported by clear evidence or highly consistent expert consensus; 
clinical benefits clearly outweigh risks and costs, and the 
recommendation is applicable to most patients and clinical settings

Strength of 
recommendation

Weak recommendation (II) Evidence is limited or uncertain; decisions should be individualized 
according to patient preferences, resource availability, and institutional 
conditions

Strength of 
recommendation

Guideline-specific operational 
category: conditional strong 
recommendation (III)

Formulated when the quality of evidence is very low but the potential 
clinical harm is clear and expert consensus is highly consistent, such as in 
life-threatening emergency situations

Category III is a guideline-specific operational category and is not a standard GRADE recommendation-strength category. GRADE, Grading of 
Recommendations Assessment, Development and Evaluation.

and multidisciplinary agreement was high. Category III does not 
represent an additional conventional GRADE category and should 
not be interpreted as equivalent to a conventional strong recom-
mendation outside its stated prerequisites.

Conflict-of-interest management was implemented throughout 
guideline  development.  All  participating  experts  completed 
conflict-of-interest declarations. Experts with a relevant potential 
conflict  were  required  to  abstain  from  the  corresponding 
discussion and voting process.

Guideline development group and panel composition

The  guideline  was  initiated  and  coordinated  by  the  Senior 
Department of Neurosurgery, Chinese PLA General Hospital. The 
guideline  development  group  comprised  95 multidisciplinary 
experts from military and civilian tertiary hospitals and trauma-
related medical centers across multiple provinces and municipal-
ities in China.

The  panel  included  specialists  in  neurosurgery,  thoracic 
surgery, general surgery, hepatobiliary and pancreatic surgery, 
orthopedics and trauma surgery, emergency medicine, critical care 
medicine, anesthesiology, diagnostic and interventional radiology, 
rehabilitation,  and  nursing.  Experts  were  selected  to  ensure 
appropriate multidisciplinary and geographical representation and 
on the basis of their clinical expertise, academic experience, and 
active involvement in the management of severe trauma or related 
guideline-development activities.

The organizational structure consisted of a steering group, a 
methodology and evidence-assessment group, a writing group, a 
secretariat,  and an external  review group. The  steering group 

supervised the scope and overall development of the guideline. 
The methodology and evidence-assessment group conducted the 
literature review, assessed the certainty of evidence, and prepared 
evidence summaries. The writing group drafted and revised the 
recommendations and supporting text. The external review group 
independently  reviewed  the  methodological  rigor,  clinical 
applicability, and clarity of the draft guideline.

Scope and target population

This guideline is intended for medical institutions and multidiscip-
linary teams responsible for the management of adult patients with 
confirmed or highly suspected injuries involving at least two of 
the head, thorax, abdomen, and pelvis. It primarily addresses crit-
ical decisions during the first 24–48 h of prehospital and in-hos-
pital care.

Target users  include clinicians and healthcare professionals 
working in trauma centers, emergency departments, neurosurgery, 
thoracic surgery, general and hepatobiliary-pancreatic surgery, 
orthopedics, anesthesiology, critical care medicine, radiology and 
interventional  radiology,  rehabilitation,  nursing,  and  patient 
transport services.

Patients with high-energy  injury mechanisms, neck or back 
pain  or  tenderness,  any  neurological  deficit,  or  an  unreliable 
physical  examination  should be managed  according  to  spinal 
protection  protocols  and  should  undergo  multidisciplinary 
assessment as early as possible.

At primary-level institutions, priorities should include control 
of massive hemorrhage; assessment according to the exsanguina-
tion control, airway/cervical spine protection, breathing, circula-
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tion, disability, and exposure (X-ABCDE) sequence; management 
of life-threatening hemorrhage and thoracic emergencies; shock 
resuscitation; and rapid transport. Trauma centers should conduct 
parallel multidisciplinary assessments and damage control resus-
citation early after admission and should follow a pathway-based 
decision-making process (Fig. 1).

Patients with an injury confined to a single anatomical region 
or a  single clinical problem should preferentially be managed 
according to the relevant specialty guideline. Children, pregnant or 
postpartum  patients,  and  other  special  populations  require 
individualized management with reference to the corresponding 
specialty guidance and local resources. The operational definitions 
of severe head, thoracic, and abdominal injuries and hemodynamic 
instability used in this guideline are presented in Table 2.

Formulation of clinical questions

Potential  clinical  questions  were  identified  through  semi-
structured interviews with multidisciplinary experts. The questions 
addressed early assessment, imaging strategies, resuscitation and 
damage  control,  prioritization  of  craniocerebral  and  torso 
interventions, perioperative management, special populations and 
circumstances, and the coordinated treatment of life-threatening 
thoracic, abdominal, and pelvic injuries.

Candidate questions were structured according to the popula-
tion, intervention, comparator, and outcome framework. The clin-
ical  importance, degree of uncertainty or variation in practice, 
availability of evidence, and potential influence on patient out-
comes were  considered  during  question  selection.  Following 
expert review and two rounds of Delphi revision, 22 clinical ques-
tions were retained. A predefined agreement threshold of at least 
80% was required for inclusion.

Literature search

PubMed/MEDLINE, Embase,  the Cochrane Library, Web  of 
Science,  the  China  National  Knowledge  Infrastructure,  the 
Wanfang database,  and  the VIP database were  searched  from 
database  inception  through  December  1,  2025.  A  final 
supplementary  search was completed on January 31, 2026,  to 
identify  newly  available  and  online-ahead-of-print  records. 
Searches  were  restricted  to  English-  and  Chinese-language 
records.

Controlled  vocabulary  terms  and  free-text  terms  were 
combined. The  searches  covered polytrauma,  traumatic  brain 
injury (TBI), thoracic injury, abdominal and pelvic injury, damage 
control resuscitation, massive transfusion protocols, hemostatic 
treatment, interventional procedures, venous thromboembolism 
and deep vein thrombosis prevention, perioperative management, 
rehabilitation,  clinical  pathway  optimization,  and  prognostic 
assessment.  Landmark  studies  required  to  support  major 
recommendations were  retained  together with  the most  recent 
relevant evidence.

Eligible evidence included formally published clinical practice 
guidelines, systematic reviews and meta-analyses,  randomized 
controlled  trials,  quasi-experimental  studies,  prospective  and 
retrospective cohort studies, case-control studies, and diagnostic 
accuracy studies. Studies were eligible when they enrolled adults 
with polytrauma or investigated an individual component injury or 
intervention  that  was  directly  relevant  to  the  integrated 
management of head, thoracic, abdominal, or pelvic trauma.

Studies were excluded when they were unrelated to the prespe-
cified clinical questions, focused exclusively on minor isolated 
injuries without relevance  to polytrauma management, did not 
report clinically relevant outcomes, represented duplicate publica-
tions, were  available only  as  conference  abstracts,  or did not 
provide sufficient information for evidence assessment. Narrative 
opinions and individual case reports without generalizable evid-
ence were not used to determine recommendation strength. Studies 
involving children or pregnant patients were used only when they 
provided evidence applicable to general trauma-management prin-
ciples.

Study selection and evidence synthesis

The  search  identified  24,913  records,  including  6,842  from 
PubMed/MEDLINE, 7,965 from Embase, 482 from the Cochrane 
Library,  5,231  from Web  of  Science,  2,143  from  the  China 
National Knowledge  Infrastructure,  1,287  from  the Wanfang 
database, and 963 from the VIP database.

After removal of duplicates, 17,406 records underwent title and 
abstract screening. A total of 15,812 records were excluded during 
this  stage.  The  remaining  1,594  reports  underwent  full-text 
assessment,  of  which  1,204 were  excluded.  Ultimately,  390 
publications were  included  in  the evidence review and, where 
appropriate, quantitative synthesis.

The  included  literature  comprised  358  original  studies, 
including 28 randomized controlled trials, 42 quasi-experimental 
or before-and-after controlled studies, 196 cohort studies, 57 case-
control  studies,  and  35  diagnostic  studies. An  additional  32 
systematic  reviews or meta-analyses were  included  to support 
background interpretation and sensitivity assessment.

Screening was conducted  independently by members of  the 
methodology and evidence-assessment group. Records for which 
eligibility  was  uncertain  were  discussed  by  the  reviewers. 
Disagreements that could not be resolved through discussion were 
referred  to  a  senior  member  of  the  methodology  group  for 
adjudication. Reasons for exclusion at  the full-text stage were 
documented.

Evidence was synthesized according to the prespecified clinical 
questions. When  direct  evidence  concerning  combined  head, 
thoracic,  abdominal,  and  pelvic  polytrauma was  unavailable, 
evidence  from  the  corresponding  component  injuries  was 
considered, and  the potential  indirectness of  the evidence was 
reflected in the GRADE assessment.

Risk-of-bias assessment and evidence grading

Randomized controlled  trials were evaluated using the revised 
Cochrane risk-of-bias tool. Nonrandomized intervention studies 
were assessed using the Risk of Bias in Non-randomized Studies 
of Interventions tool. Diagnostic accuracy studies were assessed 
using  the Quality Assessment of Diagnostic Accuracy Studies 
tool, and systematic reviews were evaluated using the Assessment 
of Multiple Systematic Reviews tool.

The certainty of evidence was classified as high, moderate, low, 
or very low using GRADE. The assessment considered risk of 
bias,  inconsistency,  indirectness,  imprecision, and publication 
bias. The strength of each recommendation was determined by 
integrating the certainty of evidence with the anticipated benefits 
and harms, resource requirements, feasibility, accessibility, equity, 
and acceptability.
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Fig. 1. Tiered management pathway for head, thoracic, abdominal, and pelvic polytrauma across different levels of medical institutions. ABCDE, 
airway/cervical spine, breathing, circulation, disability, and exposure; E-FAST, extended focused assessment with sonography for trauma; SBP, systolic 
blood pressure; WBCT, whole-body computed tomography; ICU, intensive care unit; VTE, venous thromboembolism.

Development of recommendations and Delphi consensus

The writing group drafted the initial recommendations based on 
the evidence summaries and evidence-to-decision assessments. 
Draft recommendations were reviewed by the multidisciplinary 
panel through two Delphi rounds.

Experts  rated  each  recommendation using  a 5-point Likert 
scale: 1, strongly disagree; 2, disagree; 3, uncertain; 4, agree; and 
5, strongly agree. Agreement was defined as a rating of 4 or 5. 
Consensus was predefined as agreement by at least 80% of valid 
respondents.

After  the first Delphi  round, quantitative voting results and 
written comments were collated by the secretariat. Recommenda-
tions that required clarification or did not achieve sufficient agree-
ment were revised by the writing and methodology groups after 
reassessment of the supporting evidence. The revised recommend-
ations were then circulated for a second Delphi round.

Differences  of  opinion were  addressed  through  structured 
multidisciplinary  discussion. When  disagreement  related  to 
interpretation of the evidence, the methodology group reassessed 
the relevant evidence summary. When disagreement related  to 
clinical applicability, wording was revised to clarify the target 
population,  prerequisites,  exceptions,  or  implementation 
conditions. No recommendation was retained unless it achieved 

the predefined consensus threshold.
All 22 final recommendations achieved at least 80% agreement. 

The number of valid votes and the exact agreement percentage for 
each recommendation are reported in Table 3.

External review and final approval

The  draft  guideline  underwent  external  expert  review  and 
methodological review. The external reviewers assessed the scope, 
methodological rigor,  interpretation of evidence, clarity of  the 
recommendations,  clinical  feasibility,  and  potential  risks 
associated with implementation.

Comments were reviewed by the steering, methodology, and 
writing groups. The manuscript and  recommendation wording 
were  revised  where  appropriate,  and  major  revisions  were 
recirculated to  the relevant experts for confirmation. The final 
guideline  and  all  22  recommendations  were  reviewed  and 
approved by the guideline development group.

Early diagnosis and assessment of head, thoracic, abdominal, 
and pelvic polytrauma

To provide a clear representation of the complete pathway from 
hospital admission to key clinical decisions, the principal stages of 
management were summarized in an overall treatment algorithm 
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Table 2. Terminology and scope: Operational definitions of severe head, thoracic, and abdominal injuries used in this guideline

Term Score Operational definition

Severe head 
injury

Head AIS 
score ≥ 310-12

(1) A post-resuscitation GCS score of 3–8 should be managed according to the severe TBI pathway, 
including cerebral perfusion pressure monitoring and neurosurgical consultation.13,14 (2) A post-
resuscitation GCS score > 8 accompanied by progressive neurological deterioration or signs of cerebral 
herniation. (3) Abnormal findings on head CT, including hematoma, cerebral contusion or laceration, 
diffuse cerebral swelling, cerebral herniation, or compression or obliteration of the basal cisterns, when 
associated with injury severity and the need for escalation of intervention13,14

Severe thoracic 
injury

Thoracic AIS 
score ≥ 
310,11,15

(1) An immediately life-threatening thoracic injury requiring emergency intervention, including tension 
pneumothorax, cardiac tamponade, open pneumothorax, massive hemothorax, or ongoing 
intrathoracic hemorrhage. (2) Severe hypoxemia or respiratory failure caused by thoracic injury and 
requiring mechanical ventilation. (3) Imaging evidence of a high-risk thoracic injury accompanied by 
progressive hypoxemia, shock, or an ongoing requirement for transfusion or vasopressor support

Severe 
abdominal 
injury

Abdominal 
AIS score ≥ 
310,11

(1) Hemodynamic instability or a transient response to resuscitation with suspected intra-abdominal 
hemorrhage, supported by a positive or strongly suspected positive E-FAST examination, requiring entry 
into a definitive hemorrhage-control pathway involving damage-control surgery or an interventional 
procedure. (2) A solid-organ injury associated with an ongoing transfusion requirement, hemodynamic 
deterioration, or imaging evidence of active bleeding, requiring assessment for escalation to an 
interventional or surgical procedure. (3) Hollow-viscus perforation, signs of peritonitis, or imaging 
evidence of free intraperitoneal gas or major mesenteric injury, requiring surgical exploration and 
treatment

Hemodynamic 
instability

Not 
applicable

An SBP < 90 mmHg is the most commonly used threshold for hemodynamic instability in adult trauma 
patients. The patient’s response to initial resuscitation, transfusion requirements, shock index, and 
other clinical signs of hypoperfusion should also be considered16

AIS, Abbreviated Injury Scale; CT, computed tomography; E-FAST, extended focused assessment with sonography for trauma; GCS, Glasgow Coma Scale; 
SBP, systolic blood pressure; TBI, traumatic brain injury.

(Fig. 2). This algorithm encompasses primary assessment, triage 
decisions, and definitive management.

Primary assessment

Clinical question 1:  In  adults  with  suspected  severe  head, 
thoracic, abdominal, and pelvic polytrauma, what sequence should 
guide  the  immediate  primary  assessment  and  life-saving 
interventions?

Recommendation 1: In patients with suspected severe head, 
thoracic,  abdominal,  and  pelvic  polytrauma,  primary 
assessment and management should be initiated immediately 
according  to  the X-ABCDE  sequence  in  the  prehospital 
setting  or  upon  arrival  in  the  emergency  department. 
Continuous  reassessment  and  reprioritization  should  be 
performed  according  to  the  principle  of  “life-saving 
interventions  first,  comprehensive  evaluation  thereafter”. 
Provided  that  life-saving  interventions  are  not  delayed, 
patients should be  transferred  to a definitive hemorrhage-
control,  surgical,  or  interventional  pathway  as  rapidly  as 
possible. Clinically suspected tension pneumothorax should 
be  decompressed  immediately without  awaiting  imaging 
confirmation.  In patients with an open pneumothorax,  the 
chest-wall defect should be sealed immediately, followed by 

tube thoracostomy as soon as possible.
Strength of recommendation: I, strong recommendation
Quality of evidence: C, low

Rationale for recommendation strength:  Although  the 
certainty of direct comparative evidence is low, immediate control 
of  exsanguinating  hemorrhage  and  life-threatening  airway or 
thoracic compromise addresses a clear risk of preventable death, is 
consistent with established  trauma-care principles,  is  feasible 
across care settings, and achieved unanimous panel agreement.

The primary assessment should follow an X-ABCDE sequence, 
in which control of exsanguinating hemorrhage is placed before 
the conventional Advanced Trauma Life Support ABCDE primary 
survey.17  “X”  represents  the control of exsanguinating hemor-
rhage.  In  the prehospital  setting and upon hospital admission, 
massive extremity hemorrhage should be managed using a step-
wise  approach  comprising  manual  compression,  a  pressure 
dressing with or without  an  adjunctive hemostatic  agent,  and 
application of a  tourniquet. The time of  tourniquet application 
should be documented, and conversion to another method should 
be reassessed after hemodynamic stabilization.

In patients with penetrating thoracic or abdominal injury, when 
the  foreign body has been  removed and  the wound  is ≥3 cm, 
packing with  a  chitosan-based hemostatic  agent may be  con-
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Table 3. Structured map of the 22 clinical questions and recommendations

No. Clinical question / 
topic

Key recommendation Prerequisites or exceptions Strength Evidence 
quality

Agreed Votes / 
Total Valid Votes, 
Agreement 
Percentage

1 Primary assessment Immediately initiate X-ABCDE assessment and management in the 
prehospital or emergency setting, with dynamic reassessment 
according to the principle of life-saving intervention before 
comprehensive evaluation

Tension or open pneumothorax should be 
treated without awaiting imaging; definitive 
hemorrhage-control, surgical, or 
interventional pathways should be 
established as rapidly as possible

I C 92/92, 100%

2 Whole-body CT Perform whole-body CT as early as possible after criteria for safe 
transport have been met to improve efficiency and reduce missed 
injuries and repeated transfers

The patient must meet criteria for safe 
transport

II B 92/92, 100%

3 Integrated whole-
body CT and imaging 
sequence

In patients with a low GCS score, an unreliable examination, or a high-
risk injury mechanism, prioritize integrated whole-body CT. When 
immediate hemorrhage control or decompression is required, life-
saving intervention should precede imaging

Imaging should be deferred when 
immediately fatal hemorrhage or an 
otherwise irreversible injury requires urgent 
intervention

III B 92/92, 100%

4 Metabolic indices Include lactate and base excess in routine admission testing and 
perform serial measurements to identify occult hypoperfusion; these 
indices should not replace clinical or imaging assessment

These indices are supplementary and should 
not be used as the sole basis for diagnosis

II C 92/92, 100%

5 Massive transfusion 
protocol ratios

When a massive transfusion protocol is activated, use balanced 
transfusion with plasma, platelets, and red blood cells at a ratio of 
1:1:1 or 1:1:2. Correct hypothermia, acidosis, and hypocalcemia, 
supplement fibrinogen, and restrict crystalloid administration 
concurrently

Evidence is more consistent for reduced 
hemorrhage-related mortality within 24 h; 
evidence regarding 30-day all-cause mortality 
is inconsistent

I B 91/92, ~98.9%

6 Fibrinogen Monitor and correct fibrinogen early in severe hemorrhage, targeting 
1.5–2.0 g/L. If fibrinogen is <1.5 g/L, administer fibrinogen concentrate 
or cryoprecipitate immediately

Earlier intervention may be considered when 
fibrinogen is 1.5–2.0 g/L but bleeding persists 
or the patient remains at high risk

I B 92/92, 100%

Benefits are more consistent in mild-to-
moderate TBI; patients with severe TBI, 
defined as a GCS score of 3–5, or treatment 
initiated after 3 h require individualized 

7 Tranexamic acid Administer tranexamic acid as early as possible, including in the 
prehospital setting when appropriate, in patients with active bleeding 
or a high risk of bleeding. The initial dose should be given within 3 h 
after injury

I A 92/92, 100%
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Table 3. Structured map of the 22 clinical questions and recommendations (continued)

No. Clinical question / 
topic

Key recommendation Prerequisites or exceptions Strength Evidence 
quality

Agreed Votes / 
Total Valid Votes, 
Agreement 
Percentage

assessment

8 Stratified blood-
pressure targets

Permissive hypotension with an SBP of 80–90 mmHg may be used for 
hemorrhagic shock without TBI. It should not be used in severe TBI; 
MAP should be maintained at ≥80 mmHg, SBP at ≥110 mmHg, or CPP at 
60–70 mmHg

The key stratification factor is the presence or 
absence of severe TBI, defined as a GCS score 
≤ 8

II D 92/92, 100%

9 Intensity of 
resuscitation

Avoid excessively aggressive fluid resuscitation because of its 
association with acute lung injury, acute respiratory distress syndrome, 
and adverse outcomes. Use restrictive fluids, rapid hemorrhage 
control, and balanced resuscitation

Indiscriminate administration of large 
volumes of crystalloids or blood products 
should be avoided before hemorrhage is 
controlled

II D 92/92, 100%

10 Resuscitative 
endovascular balloon 
occlusion of the aorta

Routine REBOA is not advised. It should be reserved for extreme life-
saving situations as a brief bridge to definitive hemorrhage control, 
with strict indications, time limits, and an experienced team

It may be considered only when circulation 
cannot be stabilized despite a massive 
transfusion protocol, tranexamic acid, pelvic 
binding, and other fundamental measures

III D 92/92, 100%

11 Torso hemorrhage 
with intracranial 
hypertension

When fatal hemorrhage and intracranial hypertension coexist, 
prioritize control of life-threatening hemorrhage and perform 
decompression as rapidly as circumstances permit. Parallel dual-team 
procedures are preferred when feasible, and bridging decompression 
may be used to gain time

In the presence of cerebral herniation or 
impending herniation, staged decompression 
may precede immediate hemorrhage control

III D 92/92, 100%

12 Deep vein thrombosis 
prophylaxis

Initiate low-molecular-weight heparin as early as possible after head CT 
findings are stable. In patients with TBI and polytrauma, initiation 
within 24–72 h together with mechanical prophylaxis and perioperative 
reassessment is suggested

Stable imaging findings are required, and 
bleeding risk must be assessed individually

II C 90/92, ~97.8%

13 Seizure prophylaxis Provide 7 days of prophylactic antiseizure treatment for severe TBI; 
treatment beyond 7 days is not advised. Levetiracetam or 
phenytoin/fosphenytoin may be selected; lacosamide may be 
considered as an alternative based on limited observational evidence

Selection should consider adverse effects, 
drug interactions, and availability

I B 92/92, 100%

After imaging findings and vital signs have stabilized, initiate carefully Stability is required, and rehabilitation should 14 Early rehabilitation II C 92/92, 100%
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Table 3. Structured map of the 22 clinical questions and recommendations (continued)

No. Clinical question / 
topic

Key recommendation Prerequisites or exceptions Strength Evidence 
quality

Agreed Votes / 
Total Valid Votes, 
Agreement 
Percentage

staged early rehabilitation within 48 h to facilitate functional recovery 
and potentially shorten hospitalization. Rehabilitation should be 
individualized and progressively advanced with appropriate monitoring 

be noninvasive and progressively advanced

15 Sequencing of 
hemorrhage-control 
and intracranial 
surgery

Prioritize control of uncontrolled thoracic, abdominal, or pelvic 
hemorrhage. When circulation is relatively stable but an intracranial 
hypertensive crisis is present, prioritize decompression or hematoma 
evacuation. Simultaneous treatment may be considered when feasible

The sequence should be adjusted dynamically 
according to whether hemorrhage is 
uncontrolled and whether intracranial 
hypertension constitutes an immediate crisis

I D 92/92, 100%

16 Decompressive 
craniectomy

Decompressive craniectomy may reduce mortality in refractory 
intracranial hypertension but may increase severe disability. Full 
communication is required, early low-threshold use should be avoided, 
and space-occupying hematomas should be treated primarily by 
evacuation with or without decompression

A typical indication is ICP >22 mmHg with 
failure of second-line treatment and an 
immediate threat to life

I B 92/92, 100%

17 Thoracic hemorrhage 
pathway

Follow a stepwise pathway of chest-tube placement and quantification 
followed by rapid triage to video-assisted thoracoscopic surgery, 
thoracotomy, or embolization. Chest-tube placement alone should not 
substitute for definitive control of active bleeding

Multidisciplinary parallel management should 
be used to shorten the interval from 
recognition to hemorrhage control

I C 92/92, 100%

18 Life-threatening 
thoracic injury with 
TBI

Rapidly manage tension pneumothorax, cardiac tamponade, and other 
life-threatening thoracic injuries to restore ventilation and circulation 
while rigorously avoiding hypoxemia and hypotension. Without ICP 
monitoring, maintain SBP ≥110 mmHg or MAP ≥80 mmHg

When ICP can be monitored, management 
should be guided by the CPP target

I C 92/92, 100%

19 Simultaneous dual-
team surgery

At centers with a hybrid operating room, simultaneous dual-team 
surgery may be considered individually to shorten the intervention 
window, but the evidence is of very low quality and routine use is not 
advised

Sequential surgery combined with damage-
control principles remains appropriate in most 
circumstances

II D 92/92, 100%

Implement a geriatric trauma pathway incorporating a higher warning 
threshold for hypotension, frailty screening, and assessment and 
management of anticoagulant therapy to improve recognition and 

20 Geriatric polytrauma Goals of care and patient preferences should 
be respected

I B 91/92, ~98.9%
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Table 3. Structured map of the 22 clinical questions and recommendations (continued)

No. Clinical question / 
topic

Key recommendation Prerequisites or exceptions Strength Evidence 
quality

Agreed Votes / 
Total Valid Votes, 
Agreement 
Percentage

outcomes

21 Battlefield 
hemorrhage control

In battlefield hot or warm zones, prioritize immediate hemorrhage 
control using appropriate tourniquets, junctional hemorrhage-control 
devices, hemostatic dressings, or other suitable methods, together 
with early antishock management

Recommendations are supported by 
consistent operational medical guidance and 
large observational studies

I B 92/92, 100%

22 Prognostic prediction 
tools and artificial 
intelligence

Use prediction tools for risk stratification and communication rather 
than for precise individual prognostication. CRASH and IMPACT are 
foundational statistical models; machine-learning and deep-learning 
approaches may serve as supplementary tools but require external 
validation and clinical-impact assessment

These tools should support decision-making; 
final decisions must integrate clinical findings 
and patient preferences

II B 92/92, 100%

CPP, cerebral perfusion pressure; CRASH, Corticosteroid Randomisation After Significant Head Injury; CT, computed tomography; GCS, Glasgow Coma Scale; ICP, intracranial pressure; IMPACT, International Mission for 
Prognosis and Analysis of Clinical Trials in TBI; MAP, mean arterial pressure; REBOA, resuscitative endovascular balloon occlusion of the aorta; SBP, systolic blood pressure; TBI, traumatic brain injury; X-ABCDE, 
exsanguination control, airway/cervical spine protection, breathing, circulation, disability, and exposure.

sidered according to resource availability. In patients with suspected pelvic-ring instability, a 
pelvic binder should be applied immediately. The potential need for resuscitative endovascular 
balloon occlusion of the aorta (REBOA) or emergency exploratory laparotomy should sub-
sequently be assessed. Early application of a pelvic binder may reduce transfusion requirements 
during resuscitation.17

For airway and breathing management, rapid-sequence intubation should be used when 
indicated, and videolaryngoscopy should be considered to improve first-pass success in patients 
at risk of airway compromise.18 A difficult airway should be anticipated, and a backup strategy 
should be prepared. If 2 attempts at endotracheal intubation are unsuccessful, an alternative 
ventilation strategy should be implemented immediately.19,20 End-tidal carbon dioxide should be 
continuously monitored. Tension pneumothorax should be treated with immediate thoracic 
decompression on the basis of clinical diagnosis.21,22

When chest-wall thickness is assessed, additional thickness resulting from trauma-related 
soft-tissue swelling and hemorrhage should be considered. The length of the decompression 
device  should  be  selected  according  to  the  patient’s  body  habitus,  estimated  chest-wall 
thickness, treatment environment, and specific injury characteristics, including the extent of 

soft-tissue contusion and edema.
In adults, large-bore needle decompression at the fourth or fifth intercostal space in the 

anterior or midaxillary line is recommended, using a needle or catheter of ≥14 G and ≥8 cm in 
length. Finger thoracostomy or simple thoracostomy may alternatively be performed, followed 
as soon as possible by placement of a chest tube.17 The 10th edition of Advanced Trauma Life 
Support places particular emphasis on this site, especially in patients with obesity or a thick 
chest wall.17 The second intercostal space at the midclavicular line remains an alternative site. 
Because a standard 5-cm needle may fail to reach the pleural cavity in some adults, a needle ≥7 
cm  in  length  or  ultrasound-guided  decompression  is  recommended.17  The  emergency 
management pathway for tension pneumothorax is summarized in Figure 3.

In patients with an open pneumothorax, the chest-wall defect should be covered immediately 
with  an  occlusive  dressing,  such  as  a  dressing  secured  on  3  sides. A  chest  tube  should 
subsequently be inserted as soon as possible at a site away from the wound.

For circulatory support, 2 large-bore intravenous access lines should be established as rapidly 
as possible, preferably through upper-extremity peripheral veins using catheters of ≥18 G.23,24 If 
peripheral access is difficult to obtain or rapid massive transfusion is required, intraosseous 
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Fig. 2. Overall management algorithm for head, thoracic, abdominal, and pelvic polytrauma. ABCDE, airway and cervical spine protection, breathing, 
circulation, disability, and exposure; CT, computed tomography; DCR, damage control resuscitation; FAST, focused assessment with sonography for 
trauma; GCS, Glasgow Coma Scale; ICU, intensive care unit; NOM, nonoperative management; REBOA, resuscitative endovascular balloon occlusion of the 
aorta.

access  or  a  large-bore  central  venous  catheter  should  be 
established promptly.

Damage control resuscitation should be initiated according to 
the patient’s condition. Restrictive fluid resuscitation is advocated 
for isolated hemorrhagic shock, whereas hypoperfusion should be 
avoided  in  patients  with  concomitant  severe  TBI.  When 
intracranial  pressure  (ICP) monitoring  is  available,  cerebral 
perfusion pressure (CPP) should be maintained at 60–70 mmHg. 
When ICP cannot be monitored, this guideline uses a mean arterial 
pressure (MAP) of ≥80 mmHg whenever possible or a systolic 
blood pressure (SBP) of ≥110 mmHg as a conservative bedside 
minimum during emergency management. Factors contributing to 
secondary brain injury, including hypoxemia, hypotension, and 
hypercapnia, should be corrected as a priority.13,14

Assessment of disability should include rapid evaluation and 
documentation of the Glasgow Coma Scale (GCS) score (Table 4). 
When available, quantitative pupillometry  is  recommended  to 
provide objective measurements. If new or progressive anisocoria, 
an abnormal pupillary light response, or substantial deterioration 
in  quantitative  pupillary  indices  is  observed,  neurosurgical 

consultation  should  be  obtained  immediately  and  the  ICP 
management pathway should be initiated while hypoxemia and 
hypotension are corrected.13,14 Pupillary abnormalities may also 
result from a local ocular injury.

In patients with a high-energy injury mechanism, neck or back 
pain or tenderness, a neurological deficit, or an unreliable physical 
examination, spinal injury should be considered not yet excluded. 
Spinal protection and immobilization should be maintained, and 
orthopedic or spine-surgery consultation should be obtained as 
early as possible.

During  exposure  and  temperature  control,  a  complete 
examination  of  the  body  should  be  accompanied  by  active 
warming measures  to maintain  a  core  temperature  >  35  °C. 
Appropriate measures include the use of warming blankets and 
warmed intravenous fluids.

Secondary assessment and imaging

Clinical question 2:  When  should  whole-body  computed 
tomography (CT) be used after initial resuscitation in patients with 
suspected severe injuries involving multiple anatomical regions?
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Fig. 3. Emergency management algorithm for tension pneumothorax.

Recommendation 2: In patients with suspected severe injuries 
involving multiple  anatomical  regions who have  reached 
criteria for safe transport after  initial resuscitation, whole-
body CT is suggested as  the preferred  imaging strategy at 
institutions where it is available, to improve the efficiency of 
the initial assessment and reduce missed injuries and repeated 
transfers.  In  patients with  hemodynamic  instability  or  in 
resource-limited settings, a staged strategy using extended 
focused assessment with sonography for trauma (E-FAST) 
and CT of  selected  critical  anatomical  regions  should  be 
adopted.
Strength of recommendation: II, weak recommendation

Quality of evidence: B, moderate

Clinical question 3: How should integrated whole-body CT be 
prioritized  relative  to  immediate  hemorrhage  control  or 
decompression?

Recommendation 3: In patients with worsening impairment 
of consciousness, including a decrease in GCS score of ≥2 
points, an unreliable physical examination, or a high-energy 
injury mechanism, and whose vital signs meet criteria for safe 
transport, integrated whole-body CT comprising noncontrast 
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Table 4. Glasgow Coma Scale

Component Response Score

Eye opening (E) Spontaneous 4

Eye opening (E) To verbal command 3

Eye opening (E) To pain 2

Eye opening (E) No eye opening 1

Verbal response (V) Oriented to person, time, and place 5

Verbal response (V) Confused conversation and disorientation 4

Verbal response (V) Inappropriate but recognizable words 3

Verbal response (V) Incomprehensible sounds 2

Verbal response (V) No verbal response 1

Motor response (M) Obeys commands 6

Motor response (M) Localizes painful stimulus 5

Motor response (M) Withdraws from painful stimulus 4

Motor response (M) Abnormal flexion to pain, or decorticate posturing 3

Motor response (M) Abnormal extension to pain, or decerebrate posturing 2

Motor response (M) No motor response to pain 1

The total Glasgow Coma Scale score is the sum of the E, V, and M component scores and ranges from 3 to 15. TBI may be classified into 3 severity 
categories: a total score of 13–15 indicates mild TBI, 9–12 indicates moderate TBI, and 3–8 indicates severe TBI. TBI, traumatic brain injury.

head CT and contrast-enhanced thoracic and abdominal CT is 
recommended as the preferred strategy to reduce the risk of 
missed injuries. When ongoing hemorrhage or an otherwise 
irreversible  life-threatening  injury  requires  immediate 
hemorrhage control or decompression, the principle of “life-
saving  intervention  before  imaging”  should  be  followed. 
During  resuscitation  and  damage-control  management, 
focused ultrasonography or CT of critical anatomical regions 
may be used to guide decision-making, with completion of 
whole-body CT after stabilization.
Strength  of  recommendation:  III,  guideline-specific 
operational conditional strong recommendation
Quality of evidence: B, moderate

Secondary assessment should proceed immediately after life-
threatening  conditions  have  been  addressed,  with  particular 
attention  to  the  appropriate  sequencing of E-FAST and other 
imaging modalities. E-FAST can rapidly identify free air or fluid 
in the thoracic cavity, pericardial effusion, and free intraperitoneal 
fluid  and  is  of  first-line  value  in  patients with  hemodynamic 
instability or transport limitations. A positive E-FAST finding is 
highly  informative; however, a negative examination does not 
exclude solid-organ injury within the abdomen. Hemodynamically 
stable patients should therefore still undergo whole-body CT to 
reduce the risk of missed injuries.

In patients who are hemodynamically stable or  temporarily 
stabilized  after  resuscitation,  whole-body  CT  should  be  the 
preferred imaging examination. This generally includes head CT 
with or without intracranial vascular imaging; CT angiography of 
the cervical arteries and veins when neurological deficits or the 

injury mechanism indicate a risk of vascular injury; and contrast-
enhanced CT of the thorax, abdomen, and pelvis, with multiphase 
dynamic acquisition when required to identify active bleeding.25 
This  approach permits  the  identification of  injuries  involving 
multiple  anatomical  regions  during  a  single  examination  and 
informs the sequencing of surgical interventions.26

The American College of Surgeons Trauma Quality Improve-
ment Program Imaging Best Practices Guidelines and contem-
porary evidence support protocolized whole-body CT in appropri-
ately selected, transport-safe patients with polytrauma. Centers 
with appropriate resources should establish standardized whole-
body  CT  protocols  and  rapid-access  CT  pathways  without 
delaying immediately required life-saving interventions.27-30

Patients with abdominal trauma should be stratified according 
to the injury mechanism, physical findings, E-FAST findings, and 
laboratory results. In hemodynamically stable patients with sus-
pected intra-abdominal injury, contrast-enhanced multidetector CT 
is recommended to improve diagnostic accuracy and guide nonop-
erative, interventional, or surgical management. A normal physical 
examination alone cannot reliably exclude intra-abdominal injury, 
particularly in patients with impaired consciousness or a high-
energy injury mechanism.

In hemodynamically unstable patients who require immediate 
resuscitation, hemorrhage control, or surgical intervention, whole-
body CT should be bypassed in favor of immediate life-saving 
interventions.31,32 Interventions may include tube thoracostomy, 
REBOA, exploratory laparotomy, pelvic arterial embolization, or 
preperitoneal  packing,  as  clinically  appropriate.  In  selected 
patients with circulatory shock who can be safely transported and 
managed with immediate access to resuscitation and intervention, 
whole-body  CT may  still  be  considered.33  Targeted  imaging 
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assessment may be performed after initial control of hemorrhage 
and successful resuscitation.34,35

In  the management of pelvic  injury, application of a pelvic 
binder  before  imaging  is  a  widely  accepted  strategy.  This 
approach may reduce pelvic volume, improve local compression 
and hemostasis at an early stage, and provide additional time for 
subsequent interventional or surgical treatment.

Laboratory evaluation

Clinical question 4: Should lactate and base excess be measured 
serially  to  identify  occult  hypoperfusion  and  monitor 
resuscitation?

Recommendation 4: Metabolic indices, including lactate and 
base excess, should be incorporated into the routine initial 
laboratory assessment at hospital admission and monitored 
serially  in patients with polytrauma  to  facilitate  the early 
identification  of  occult  hypoperfusion  or  shock.  These 
metabolic indices should not replace clinical assessment or 
imaging findings.
Strength of recommendation: II, weak recommendation
Quality of evidence: C, low

Laboratory examinations performed immediately after hospital 
admission should include arterial blood gas analysis and lactate 
measurement,  coagulation  tests,  and  indices  related  to  organ 
perfusion,  including  hemoglobin,  platelet  count,  fibrinogen, 
prothrombin time or activated partial  thromboplastin time, and 
creatinine. When available,  thromboelastography or  rotational 
thromboelastometry  (ROTEM) may be added  to support goal-
directed hemostatic management.

Elevated lactate and an increasingly negative base excess are 
associated with  increased  risks of early mortality,  transfusion 
requirements, and complications. Combined interpretation of these 
indices  and  their  temporal  trends  provides  a  more  accurate 
indication of hypoperfusion and the adequacy of resuscitation than 
a single measurement.36-39

A lactate concentration ≥ 2.0 mmol/L may indicate potential 
hypoperfusion, whereas a lactate concentration ≥ 4.0 mmol/L is 
highly suggestive of hypoperfusion.40,41 A base excess ≤ −6 mmol/
L indicates moderate-to-severe acidosis or blood loss and may be 
used as  a warning  threshold  for  severe  injury and  inadequate 
resuscitation.42,43 These thresholds are influenced by the route and 
timing of blood sampling, ventilation status, and hepatic function. 
Serial reassessment and comprehensive clinical interpretation are 
therefore required.

In patients receiving long-term oral antiplatelet therapy, the risk 
of bleeding should be assessed in conjunction with the medication 
history. Bleeding risk should not be ruled out solely on the basis 
of conventional coagulation test results.

Resuscitation strategies for head, thoracic, abdominal, and 
pelvic polytrauma

Damage control resuscitation

Clinical question 5: What blood-component ratio should be used 

after activation of a massive transfusion protocol?

Recommendation 5:  In  patients with  trauma  for whom a 
massive transfusion protocol has been activated, a balanced 
transfusion strategy using plasma, platelets, and red blood 
cells in a ratio of 1:1:1, or an approximate ratio such as 1:1:2, 
is recommended to support early hemostasis and reduce the 
risk of hemorrhage-related death within 24 h. Correction of 
hypothermia, acidosis, and hypocalcemia, timely fibrinogen 
supplementation, and restrictive fluid resuscitation should be 
implemented concurrently as core components of the massive 
transfusion protocol.
Strength of recommendation: I, strong recommendation
Quality of evidence: B, moderate

Clinical question 6: What  fibrinogen  threshold  and  target 
should  guide  early  replacement  during  severe  traumatic 
hemorrhage?

Recommendation 6:  In  patients with  severe  trauma  and 
massive hemorrhage, fibrinogen levels should be monitored 
and  hypofibrinogenemia  corrected  as  early  as  possible. 
Fibrinogen should be maintained at a minimum level of 1.5–
2.0 g/L. When the fibrinogen level  is <1.5 g/L, fibrinogen 
should be supplemented immediately using either fibrinogen 
concentrate  or  cryoprecipitate,  with  the  aim  of  rapidly 
restoring the level to 1.5–2.0 g/L. In patients with a fibrinogen 
level of 1.5–2.0 g/L who have ongoing active hemorrhage or 
risk factors for massive bleeding, earlier intervention may be 
considered on  the basis of  the overall  coagulation  status. 
Prothrombin complex concentrate should not generally be 
included as a  routine component of a massive  transfusion 
protocol but may be considered  in patients  receiving oral 
anticoagulants or those with a confirmed coagulation-factor 
deficiency when timely correction with fresh frozen plasma 
cannot be achieved.
Strength of recommendation: I, strong recommendation
Quality of evidence: B, moderate

Clinical question 7: Which patients should receive tranexamic 
acid, and within what time window after injury?

Recommendation 7: In patients with trauma or polytrauma 
and suspected or confirmed bleeding, tranexamic acid should 
be  administered  as  early  as possible  and within 3 h  after 
injury to reduce all-cause mortality and hemorrhage-related 
mortality. Initiation of tranexamic acid treatment more than 3 
h  after  injury  is  not  recommended.  In  patients  with 
concomitant TBI,  the benefit of administration within 3 h 
after injury is more evident in those with mild-to-moderate 
TBI. The benefit remains uncertain in patients with severe 
TBI, defined as a GCS score of 3–5, or when more than 3 h 
have elapsed since injury, and individualized assessment is 
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therefore required.
Strength of recommendation: I, strong recommendation
Quality of evidence: A, high

Damage control resuscitation requires the early implementation 
of comprehensive measures, including balanced component trans-
fusion, coagulation management guided by thromboelastography 
or rotational thromboelastometry, antifibrinolytic therapy, correc-
tion of the triad of hypothermia, acidosis, and coagulopathy, and 
hemorrhage control. In patients with active massive hemorrhage 
for whom immediate thromboelastography- or rotational throm-
boelastometry-guided management is unavailable, an empirical 
resuscitation strategy using plasma, platelets, and red blood cells 
in a ratio of 1:1:1, or an approximate ratio such as 1:1:2, is sug-
gested. This strategy may reduce the risk of hemorrhage-related 
death within 24 h.43-48 During implementation of a massive trans-
fusion protocol, active correction of hypothermia, acidosis, and 
hypocalcemia and the use of restrictive fluid resuscitation should 
be undertaken concurrently as core components of care.

Fibrinogen is a key determinant of trauma-induced coagulo-
pathy. Fibrinogen  levels should be maintained at 1.5–2.0 g/L. 
When the fibrinogen level is <1.5 g/L, supplementation should be 
initiated immediately using fibrinogen concentrate or cryoprecip-
itate to increase the level to ≥1.5 g/L as rapidly as possible.49-52 
Selection of the specific product should be based on availability, 
speed of onset, and potential risks, including infection and volume 
overload.

Common initial doses include 2–4 g of fibrinogen concentrate, 
25–50 mg/kg, or 4–6 units of cryoprecipitate. Subsequent dosing 
should  be  adjusted  according  to  the maximum  clot  firmness 
measured using FIBTEM, a dedicated ROTEM assay, or repeat 
fibrinogen measurements. In patients with fibrinogen levels of 
1.5–2.0 g/L who have ongoing active hemorrhage or are at high 
risk  of  continued  bleeding,  increased  vigilance  and  earlier 
intervention  should  be  considered.  Prothrombin  complex 
concentrate  is not a routine component of massive  transfusion 
protocols. Its use is primarily reserved for patients receiving oral 
anticoagulants  or  those  with  a  specific  coagulation-factor 
deficiency when fresh frozen plasma cannot provide sufficiently 
rapid correction. A comprehensive assessment is required before 
administration.

Patients with suspected or confirmed traumatic hemorrhage 
should receive tranexamic acid as soon as possible, within 3 h 
after injury and preferably within 1 h. The recommended regimen 
is an intravenous loading dose of 1 g administered over at least 10 
min. When resources are limited, the dose should be administered 
by a controlled, slow intravenous infusion or injection to avoid 
hemodynamic instability caused by rapid administration, followed 
by a further 1 g infused over 8 h. This regimen may reduce all-
cause  mortality  and  hemorrhage-related  mortality.53,54  Large 
randomized  trials, pooled analyses, and observational  studies, 
including  the Clinical Randomisation of an Antifibrinolytic  in 
Significant Haemorrhage trials CRASH-2 and CRASH-3, did not 
demonstrate a significant increase in the overall risk of thrombotic 
or  vascular  occlusive  events  with  tranexamic  acid.55-61  A 
mechanistic CRASH-3 substudy was designed  to examine  the 
effects of tranexamic acid on intracranial hemorrhage and cerebral 

ischemia.62

Initiating  tranexamic  acid more  than  3  h  after  injury may 
provide no benefit.  In patients with TBI,  treatment within 3 h 
provides a clear benefit in mild-to-moderate TBI. In patients with 
severe TBI, defined as a GCS score of 3–5, or in those treated 
more  than 3 h after  injury,  the benefit  remains uncertain, and 
treatment  decisions  should  be  individualized.  The  timing  of 
tranexamic acid administration and its integration with damage 
control resuscitation are shown in Figure 4.

In  the prehospital  setting or when evacuation  is  restricted, 
resuscitation should aim  to maintain perfusion of vital organs 
while preventing resuscitation-associated rebleeding. Crystalloid 
administration should be restricted, blood components or whole 
blood should be prioritized, and hemorrhage control should be 
achieved as soon as possible.

In patients with hemorrhagic shock without TBI, permissive 
hypotension may be considered after adequate assessment as a 
short-term bridging strategy before hemorrhage is controlled. In 
patients with confirmed or suspected TBI, prevention of hypoper-
fusion should be prioritized. During hemorrhage-control proced-
ures or neurosurgical  intervention, an SBP of ≥110 mmHg or 
MAP of ≥80 mmHg is suggested.13,63-65 When ICP can be mon-
itored, CPP should be maintained at ≥60 mmHg.13,65,66 Synthetic 
colloids, including hydroxyethyl starch, should be avoided during 
resuscitation.67,68

Blood pressure and perfusion targets

Clinical question 8:  How  should  blood-pressure  targets  be 
stratified according to the presence or absence of severe TBI?

Recommendation 8:  In  patients with  hemorrhagic  shock 
without TBI or spinal cord injury, permissive hypotension or 
restrictive  resuscitation may  be  used  before  a  definitive 
hemorrhage-control pathway has been established, with an 
SBP target of 80–90 mmHg to reduce the risks of rebleeding 
and dilutional coagulopathy.  In patients with concomitant 
severe  TBI,  defined  as  a  GCS  score  of  ≤8,  permissive 
hypotension is not recommended. Hypoperfusion should be 
avoided both before and after hemorrhage control, and MAP 
should be maintained at ≥80 mmHg whenever possible. When 
continuous MAP or ICP monitoring is unavailable, an SBP of 
≥110 mmHg or MAP of ≥80 mmHg may be used as a bedside 
target. These are guideline-specific conservative operational 
targets for patients with polytrauma. When ICP monitoring is 
available, treatment should be individualized to achieve a CPP 
of 60–70 mmHg. These values  represent minimum safety 
thresholds during the period of uncontrolled hemorrhage and 
are not equivalent to the cerebral-protection targets applied 
after hemorrhage has been controlled.
Strength of recommendation: II, weak recommendation
Quality of evidence: D, very low

Blood pressure and perfusion management should be individu-
alized. In patients with hemorrhagic shock without concomitant 
severe TBI, restrictive volume resuscitation and permissive hypo-
tension  are  recommended.  Before  definitive  hemostasis  is 
achieved, SBP should be maintained at 80–90 mmHg to reduce 
the risks of rebleeding and dilutional coagulopathy.69-71 If hypo-
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Fig. 4. Timing of tranexamic acid administration and its integration with damage control resuscitation during the early hemostatic window. TBI, 
traumatic brain injury.

tension persists after hemostatic resuscitation, vasopressor therapy 
should be individualized because comparative outcome evidence 
remains limited.72,73

This strategy  is not applicable  to patients with concomitant 
severe TBI, defined as a GCS score of ≤8. The Brain Trauma 
Foundation (BTF) suggests maintaining SBP at ≥100 mmHg in 
patients aged 50–69 years and at ≥110 mmHg in patients aged 15–
49 years or >70 years.13 In this guideline, an SBP of ≥110 mmHg 
is adopted as a conservative operational target for patients with 
severe TBI and polytrauma. Isotonic crystalloid solutions should 
be used preferentially for resuscitation, excessive administration 
should be avoided, and blood products should be prioritized to 
reduce the risk of cerebral edema.74

In patients with concomitant severe lung injury, circulatory and 
ventilatory requirements must be balanced. A low-tidal-volume 
ventilation strategy with an appropriate  level of positive end-
expiratory  pressure  should  be  used  to  improve  oxygenation. 
Excessively high positive end-expiratory pressure may adversely 
affect hemodynamics; therefore, blood pressure, lactate, and other 
relevant parameters should be monitored dynamically.75,76

In patients with severe TBI and evidence of structural brain injury, 
ICP  monitoring  is  suggested  when  appropriate  resources  are 
available, with a treatment target of ICP < 22 mmHg.13,14 When both 
MAP and ICP can be monitored, CPP should be maintained at 60–70 
mmHg.13,65  Before  an  invasive  procedure,  the  risks  should  be 
carefully evaluated and discussed with  the patient's  family, and 
coagulation abnormalities should be corrected whenever possible. 
Monitoring must remain continuous during patient transport.13,14

Fluid resuscitation in patients with severe thoracic injury

Clinical question 9: What intensity of fluid and blood-product 
resuscitation should be used before definitive hemorrhage control?

Recommendation 9:   Excessively  aggressive  fluid 
resuscitation is associated with increased risks of acute lung 
injury,  acute  respiratory  distress  syndrome,  and  adverse 
outcomes. Restrictive fluid resuscitation combined with rapid 
definitive hemorrhage control and balanced blood-component 
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resuscitation using a plasma-to-platelets-to-red blood cells 
ratio  of  1:1:1  or  1:1:2 may  reduce  resuscitation-related 
complications.  Large  volumes  of  crystalloids  or  blood 
products should not be administered indiscriminately before 
hemorrhage has been controlled. Resuscitation should aim to 
maintain the minimum perfusion necessary while hemorrhage 
control  and  correction  of  coagulopathy  are  pursued 
concurrently.
Strength of recommendation: II, weak recommendation
Quality of evidence: D, very low

Thoracic injury is a major determinant of mortality in patients 
with polytrauma. In patients with massive hemothorax, defined as 
an initial drainage volume of ≥1500 mL or an output of >200 mL/
h  persisting  for  3  h,  tension  pneumothorax,  or  progressive 
respiratory  failure  accompanied  by  imaging  evidence,  tube 
thoracostomy should be performed immediately.21,22,77

When  in-hospital  cardiac  arrest  occurs  and  a  reversible 
intrathoracic cause, such as cardiac tamponade or cardiac or great-
vessel injury, is strongly suspected, emergency thoracotomy may 
be considered after  rapid assessment according  to established 
indications. Applicable emergency-consent requirements should 
be followed without delaying life-saving treatment. In patients 
with blunt trauma, careful assessment is required to avoid futile 
resuscitative procedures.

Fluid resuscitation must be coordinated with the respiratory-
support objectives required for thoracic injury. Evidence indicates 
that excessive crystalloid administration during the early period 
after hospital admission is associated with  the development of 
acute lung injury or acute respiratory distress syndrome and with 
adverse outcomes.78,79

In  patients  with  massive  hemorrhage,  balanced  blood-
component resuscitation using a plasma-to-platelets-to-red blood 
cells ratio of 1:1:1 or 1:1:2 should be prioritized over crystalloid-
dominant  resuscitation.43,44,79 Potential differences  in outcomes 
and  treatment  response  according  to blunt  versus penetrating 
injury  mechanism  have  also  been  explored.80  Randomized 
controlled  trials  in  acute  respiratory  distress  syndrome  also 
provide a physiological basis  for  restrictive fluid management 
after trauma.81-83

Major  trauma  guidelines  emphasize  restricting  crystalloid 
administration,  prioritizing  balanced  blood-component 
resuscitation, and achieving definitive hemorrhage control and 
goal-directed correction of coagulation abnormalities as rapidly as 
possible.42,79,84,85 A systematic  review  identified  the amount of 
crystalloid  resuscitation  as  a  potentially  modifiable  factor 
associated  with  post-traumatic  acute  respiratory  distress 
syndrome.86

Hemorrhage-control strategies in patients with severe abdominal 
or pelvic injury

Clinical question 10: What is the appropriate role of REBOA?

Recommendation 10:  Routine  use  of  REBOA  is  not 
recommended. It may be used only in patients in an extremely 

critical condition when, after multidisciplinary assessment and 
full  communication with  the  patient's  family,  surgical  or 
interventional hemorrhage control cannot be provided in a 
timely manner and circulation cannot be maintained despite 
full implementation of all fundamental measures, including a 
massive transfusion protocol, tranexamic acid treatment, and 
pelvic stabilization. In such circumstances, an experienced 
team may  use REBOA  as  a  strictly  controlled  and  time-
limited bridging  intervention while definitive hemorrhage 
control  is  prepared  immediately. Complications must  be 
monitored  throughout  the procedure,  and  relevant quality 
indicators must be documented.
Strength  of  recommendation:  III,  guideline-specific 
operational conditional strong recommendation
Quality of evidence: D, very low

Rationale for recommendation strength: The evidence  is 
very uncertain, and the procedure carries important vascular and 
ischemic risks. The guideline-specific category III designation is 
therefore  limited  to  an exceptional,  time-limited bridge when 
fundamental  resuscitative  measures  have  failed,  definitive 
hemorrhage control is being prepared, and an experienced team is 
available.

In patients with hemodynamic instability and suspected intra-
abdominal  hemorrhage,  damage-control  principles  should  be 
followed,  and  life-saving  surgery,  including  exploratory 
laparotomy, should be prioritized.31,43

Resuscitative endovascular balloon occlusion of the aorta may 
be used as a temporary bridging intervention for noncompressible 
massive hemorrhage arising from selected anatomical regions, 
particularly the lower torso or pelvis, when adequate resuscitation 
has failed. However, a survival benefit from routine use remains 
uncertain, and the procedure carries potential risks.87-91 Indications 
must therefore be strictly controlled, occlusion time minimized, 
and the procedure performed by a systematically trained team.

Resuscitative endovascular balloon occlusion of the aorta is 
classified according to the location of balloon occlusion within 
aortic zones I to III. Zones I and III are most commonly used in 
clinical  practice.  Zone  I  extends  from  the  region  near  the 
diaphragm to a point above the origin of the renal arteries and is 
used to control hemorrhage arising from the thoracoabdominal 
junction and upper abdomen. Zone III extends from below the 
renal arteries to above the aortic bifurcation and is primarily used 
to control pelvic hemorrhage.

Zone I occlusion causes extensive ischemia of the abdominal 
viscera. Continuous occlusion should generally not exceed 30 
minutes, and definitive hemorrhage control and balloon deflation 
should be completed within this period.89

In patients with pelvic injury, definitive hemorrhage control, 
including interventional embolization, should be undertaken as 
rapidly as possible after early placement of a pelvic binder. When 
severe blood loss, physiological derangement, or another severe 
injury such as TBI is present, a damage-control surgical strategy 
should be adopted. Hemorrhage and contamination should first be 
controlled rapidly, after which the patient should be transferred to 
the intensive care unit (ICU) for resuscitation and correction of 
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physiological abnormalities. Definitive surgery should then be 
undertaken as a staged procedure, avoiding complex operations 
while the patient remains at the limit of physiological tolerance.

Resuscitation in patients with concomitant severe TBI

Clinical question 11:  How  should  torso  hemorrhage  and 
intracranial hypertension be managed when both are immediately 
life threatening?

Recommendation 11: When refractory torso hemorrhage or 
hemorrhagic shock coexists with intracranial hypertension, 
definitive hemorrhage control should be prioritized to save the 
patient's life, and cranial decompression should be performed 
as rapidly as possible. At centers with the required resources, 
parallel hemorrhage-control and neurosurgical procedures are 
recommended. When signs of cerebral herniation are present, 
rapid  burr-hole  decompression  or  external  ventricular 
drainage may be  performed  as  a  bridging  decompressive 
measure to gain time, provided that life support is maintained. 
Definitive hemorrhage control or parallel surgery should then 
be undertaken immediately.
Strength  of  recommendation:  III,  guideline-specific 
operational conditional strong recommendation
Quality of evidence: D, very low

Rationale for recommendation strength: Direct evidence is 
very uncertain, but delayed control of fatal torso hemorrhage or 
delayed treatment of impending cerebral herniation can each cause 
irreversible  harm. The operational  recommendation  therefore 
emphasizes explicit prerequisites, parallel teams when feasible, 
rapid  reassessment, and  individualized sequencing  rather  than 
routine use of a single fixed order.

When these coexisting life-threatening injuries are managed, 
the central objectives are to control hemorrhage rapidly to reverse 
shock and to minimize the duration of brain-tissue compression. 
At  centers with  a  hybrid  operating  room,  the  patient  should 
preferentially be transferred directly to the hybrid operating room 
to permit hemorrhage-control and decompressive procedures to be 
performed in parallel or in rapid sequence.74,92-96

The  first  objective  is  rapid  achievement  of  definitive 
hemorrhage control through surgical or interventional treatment. 
Once preliminary hemodynamic stabilization has been achieved, 
definitive  intracranial  decompression  should  be  performed 
immediately or concurrently. Given the very low quality of the 
comparative evidence, this sequence represents expert consensus 
informed by damage-control principles and multidisciplinary case 
experience.84,93-96

Physiological management must focus on preventing hypox-
emia and hypotension. In patients with concomitant severe TBI, 
the primary objective of ventilation is to ensure adequate oxygena-
tion, with PaCO₂ maintained at 35–40 mmHg. Brief hyperventila-
tion may be used only as an emergency rescue measure  in  the 
presence of acute cerebral herniation.

Isotonic crystalloid solutions should be used preferentially for 
fluid resuscitation, and goal-directed transfusion therapy should be 
initiated as early as possible.43-45,79 When mannitol or hypertonic 
saline is administered for osmotherapy, blood pressure must be 

monitored  and maintained  concurrently  to  prevent  secondary 
hypotension.97

On the basis of evidence from the CRASH studies and related 
research, routine administration of high-dose glucocorticoids for 
neuroprotection or reduction of ICP in patients with TBI is not 
recommended.13,98  Glucocorticoids  may  be  considered  under 
specialist  supervision  only  when  there  is  clear  evidence  of 
adrenocortical  insufficiency or when  refractory shock persists 
despite adequate resuscitation and vasopressor therapy. Associated 
risks must be closely monitored.

Perioperative management of head, thoracic, abdominal, and 
pelvic polytrauma

Deep vein thrombosis prophylaxis

Clinical question 12: When should pharmacological prophylaxis 
for venous thromboembolism be initiated after polytrauma with 
TBI?

Recommendation 12: Provided  that hemorrhage has been 
controlled and imaging of critical anatomical regions, such as 
head  CT,  is  stable,  eligible  patients  should  receive 
pharmacological  prophylaxis  as  early  as  possible  after 
multidisciplinary assessment to reduce the risk of deep vein 
thrombosis. The timing of initiation, specific regimen, and 
intensity  of  anticoagulation  should  be  individualized 
according to the balance between bleeding and thrombotic 
risks.
Strength of recommendation: II, weak recommendation
Quality of evidence: C, low

Patients with polytrauma who are at high risk of deep vein 
thrombosis  should undergo early  risk  assessment  and  receive 
mechanical prophylaxis. Pharmacological prophylaxis should be 
added  as  soon  as  the  risk  of  bleeding  has  been  adequately 
controlled. In patients with TBI and stable repeat  imaging and 
neurological findings, low-molecular-weight heparin together with 
mechanical prophylaxis may be  initiated within 24–72 h after 
injury,  with  timing  individualized  according  to  the  risk  of 
hemorrhage  progression.99  The  timing  of  initiation  should  be 
determined by comprehensively assessing the risks of intracranial, 
intrathoracic,  intra-abdominal,  and  pelvic  bleeding  and  the 
findings of repeat imaging. The decision should be fully discussed 
with the patient's family and documented.

Prophylactic placement of an inferior vena cava filter is not 
routinely recommended. Enoxaparin is a commonly used first-line 
agent, and the dose may be adjusted according to anti-factor Xa 
activity. When the risk of bleeding is high, intermittent pneumatic 
compression  may  be  used  as  a  bridging  measure,  with 
reassessment within 24–72 h.99-109

In patients with severe TBI, low-molecular-weight heparin may 
be considered after head CT findings have remained stable for 24–
72 h. This decision should be made jointly with the neurosurgical 
team,  with  ongoing  assessment  of  the  risk  of  recurrent 
bleeding.100-109 A common initial  regimen is enoxaparin 30 mg 
administered  subcutaneously  every 12 h. The dose  should be 
adjusted according to body weight, renal function, and anti-factor 
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Xa activity. Unfractionated heparin may be considered in patients 
with renal impairment. The pathway for initiating and reassessing 
deep vein thrombosis prophylaxis is shown in Figure 5.

Seizure prophylaxis

Clinical question 13: Which patients should receive antiseizure 
prophylaxis after severe TBI, and for how long?

Recommendation 13: Patients with concomitant severe TBI 
should receive prophylactic antiseizure treatment for 7 days. 
Treatment beyond 7 days is not recommended. Levetiracetam 
or phenytoin/fosphenytoin may be used. Lacosamide may be 
considered as an alternative when these agents are unsuitable, 
although the supporting evidence is limited to observational 
data. Selection should be  individualized based on adverse 
effects,  drug  interactions,  availability,  and  patient 
comorbidities. In patients who were already receiving long-
term treatment with a specific antiseizure medication, such as 
sodium  valproate,  because  of  pre-existing  epilepsy, 
continuation or adjustment of the regimen may be considered 
after neurological specialist assessment.
Strength of recommendation: I, strong recommendation
Quality of evidence: B, moderate

Patients with severe TBI are at  risk of early post-traumatic 
seizures. The fourth edition of the BTF guidelines indicates that 
short-term  prophylaxis  during  the  first  7  days  reduces  the 
incidence of early seizures occurring within 7 days but does not 
reduce  the  risk  of  late  seizures  occurring  after  7  days.13 
Prophylaxis  should  therefore  not  be  continued  beyond  7 
days.110-113

Available evidence suggests that levetiracetam and phenytoin 
have generally  comparable  efficacy  in preventing  early post-
traumatic seizures. Levetiracetam has fewer drug interactions and 
requires less complex monitoring and may therefore be selected as 
a commonly preferred agent.114,115

Patients with high-risk features, including cortical contusion 
or  laceration,  intracranial  hematoma,  penetrating  injury,  or 
alcohol withdrawal, may be considered for continuous or pro-
longed  electroencephalographic  monitoring  to  identify  and 
promptly  manage  nonconvulsive  seizures.116  Limited  retro-
spective evidence suggests  that  lacosamide may have similar 
efficacy to phenytoin for early post-traumatic seizure prophylaxis 
and may be associated with fewer adverse drug events, although 
prospective validation is required.117 The selection of antiseizure 
medications and the time point for discontinuation within the 7-
day early post-traumatic seizure prevention strategy are summar-
ized in Figure 6.110-115,117,118

Early rehabilitation

Clinical question 14: When should early rehabilitation begin after 
head, thoracic, abdominal, and pelvic polytrauma?

Recommendation 14: Early rehabilitation should be initiated 
within 48 h after injury, provided that intracranial imaging 

findings and vital signs are stable.
Strength of recommendation: II, weak recommendation
Quality of evidence: C, low

The  objectives  of  postoperative  and  ICU  rehabilitation  in 
patients with polytrauma are  to promote  functional  recovery, 
reduce disability,  and  support  independence.119 A multidiscip-
linary  team comprising  trauma surgeons, orthopedic surgeons, 
neurosurgeons, critical care physicians, rehabilitation specialists, 
respiratory  specialists,  nutritionists,  and  nursing  staff  should 
implement a staged and goal-directed rehabilitation pathway.119

A Cochrane review and a retrospective pre-post study in trauma 
patients  admitted  to  the  ICU  suggest  that  multidisciplinary 
rehabilitation and standardized early mobilization may improve 
functional  and  mobility  outcomes120,121;  the  latter  study  also 
reported a shorter ICU stay. Studies in patients with TBI and other 
neurocritical conditions further suggest that phased or progressive 
early mobilization may improve mobility-related outcomes and 
may shorten ICU stay or the duration of mechanical ventilation in 
selected  patients  when  implemented  with  appropriate 
monitoring.122-124

Surgical strategies for head, thoracic, abdominal, and pelvic 
polytrauma

To standardize the indications and timing of surgical intervention, 
the indications and trigger criteria for surgery or interventional 
treatment  across  different  organ  systems  are  summarized  in 
Table 5.
Prioritization of surgical interventions

Clinical question 15: How should hemorrhage-control procedures 
and intracranial surgery be prioritized or coordinated?

Recommendation 15:  In  the  presence  of  uncontrolled 
hemorrhage,  surgical  or  interventional  control  of 
intrathoracic, intra-abdominal, or pelvic bleeding should be 
prioritized to restore perfusion and oxygenation. When the 
circulation  is  relatively  stable  but  a  definite  intracranial 
hypertensive crisis is present, intracranial decompression or 
hematoma evacuation should be prioritized. At institutions 
with  a  hybrid  operating  room  and  the  capacity  for 
interdisciplinary  team  collaboration,  simultaneous 
hemorrhage-control and decompressive procedures may be 
considered.
Strength of recommendation: I, strong recommendation
Quality of evidence: D, very low

Rationale for recommendation strength: The certainty of 
evidence  is  very  low  because  randomized  comparisons  of 
competing emergency operative sequences are not feasible. The 
strong  recommendation  reflects  the  immediate  lethality  of 
uncontrolled hemorrhage,  the need  to prevent secondary brain 
injury, the high clinical feasibility of threat-based prioritization, 
and unanimous expert agreement;  the simultaneous-procedure 
component remains conditional on resources and team capability.
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Fig. 5. Dynamic reassessment pathway for deep vein thrombosis prophylaxis. CT, computed tomography; ICU, intensive care unit; LMWH, low-molecular-
weight heparin; MDT, multidisciplinary team; TBI, traumatic brain injury.

The  central  principle  governing  the  sequence  of  surgical 
interventions is a dynamic balance between saving the patient’s 
life  and  protecting  the  brain. Uncontrolled massive  thoracic, 
abdominal, or pelvic hemorrhage rapidly causes hypoperfusion 
and  coagulopathy  and  should  therefore  be  controlled  first. 
Conversely,  an  intracranial  crisis manifested  by  progressive 
pupillary changes, midline shift, or similar findings indicates a 
risk of  irreversible brain injury and requires decompression as 
rapidly as possible.

Scenario A: uncontrolled torso hemorrhage.  Prioritize 
surgical or interventional hemorrhage control while maintaining 

oxygenation and the minimum cerebral perfusion target.
Scenario B: relatively stable circulation with an 

intracranial hypertensive crisis. Prioritize hematoma evacuation 
or  decompression,  with  concurrent  preparation  for  torso 
intervention.

Scenario C: both threats are immediately life-threatening. 
Use  parallel  teams  in  a  hybrid  operating  environment when 
available;  otherwise,  perform  the  shortest  effective  bridging 
procedure for the more immediately reversible threat and reassess 
without delay.

Scenario D: limited institutional resources.  Use  staged 
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Fig. 6. Seven-day strategy for the prevention of early post-traumatic seizures. ASM, antiseizure medication; GCS, Glasgow Coma Scale; TBI, traumatic 
brain injury; EEG, electroencephalogram.

damage-control  treatment,  activate  early  transfer,  and  avoid 
complex parallel procedures that cannot be supported safely.

When a hybrid operating room and multidisciplinary team are 
available, simultaneous surgery may be considered to shorten the 
interval from diagnosis to completion of definitive hemorrhage 
control and  intracranial decompression.74 The  following points 
should be considered during implementation:

Unified command and predefined planning:  Before 
incision,  the  anesthesiology or  trauma  team  leader  should 
coordinate  the  participating  teams  and  rapidly  define  the 
priority between hemorrhage control and decompression, the 
critical physiological thresholds, including SBP, MAP, ICP, 

(1)

CPP, and PaCO₂ targets, and the circumstances under which 
another team’s operative procedure should be suspended.
Positioning and operative-field management: A position 
that  accommodates  both  craniotomy  and  transfemoral 
interventional or open abdominal surgery should be selected 
whenever possible. If intraoperative repositioning is required, 
it  should  be  performed  only  after  reliable  intracranial 
hemostasis  has  been  confirmed,  the  wound  has  been 
appropriately covered, and head fixation and all tubes and lines 
have been secured.

(2)

Monitoring calibration: Following every substantial change 
in  patient  position  or  operating-table  height,  the  arterial 

(3)
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Table 5. Indications and trigger criteria for surgical or interventional treatment across organ systems in patients with polytrauma

Organ system Injury or clinical situation Trigger criteria: the presence of any criterion 
may warrant surgical or interventional 
treatment

Principal basis

Craniocerebral Progressive mass effect or 
risk of cerebral herniation, 
including hematoma and 
diffuse cerebral swelling

Progressive neurological deterioration or the 
development or progression of signs of cerebral 
herniation; or imaging evidence of a substantial 
mass effect inconsistent with the clinical 
presentation

BTF severe TBI guideline, including 
threshold and management 
frameworks13,14

Craniocerebral Refractory intracranial 
hypertension requiring 
escalation of treatment or 
consideration of 
decompression

Persistent ICP >22 mmHg despite stepwise 
medical management; persistent ICP ≥25 mmHg 
more closely represents the population with 
genuinely refractory, life-threatening 
intracranial hypertension

BTF threshold recommendations and 
the enrollment threshold used in 
RESCUEicp13,14

Thoracic Tension pneumothorax A clinical diagnosis is sufficient when severe 
respiratory or circulatory compromise or 
progressive hypoxemia or hypotension is 
present; immediate decompression followed by 
chest-tube placement is required

ATLS principles for life-threatening 
thoracic injury and thoracic trauma 
consensus recommendations17,125,126

Thoracic Massive hemothorax or 
ongoing intrathoracic 
hemorrhage requiring 
consideration of 
thoracotomy or definitive 
hemostasis

Immediate chest-tube output of 1000–1500 mL; 
ongoing output >200 mL/h for 2–4 h; or an 
ongoing transfusion requirement or shock that 
is difficult to correct

Thoracic trauma guidelines and 
reviews126-128

Abdominal Intra-abdominal 
hemorrhage with 
hemodynamic instability

Hemodynamic instability with a poor or 
transient response to resuscitation, together 
with a positive E-FAST examination or a high 
suspicion of intra-abdominal hemorrhage, 
requiring surgical hemorrhage control or 
damage-control surgery; interventional 
hemorrhage control may be considered when 
appropriate resources are available

WSES liver-trauma recommendations 
indicating that unstable or 
nonresponding patients require 
surgical treatment129,130

Abdominal Solid-organ injury in a 
hemodynamically stable 
patient

Hemodynamic stability favors nonoperative 
management; an ongoing transfusion 
requirement, hemodynamic deterioration, or 
imaging evidence of active bleeding requires 
escalation to interventional or surgical 
treatment

WSES framework for nonoperative and 
surgical management of liver 
injury129,130

Pelvic Hemorrhagic shock 
associated with pelvic 
fracture

Hemodynamic instability with suspected pelvic 
hemorrhage requires immediate placement of a 
pelvic binder or external fixation for early 
stabilization, followed, at appropriately 
equipped centers, by rapid hemorrhage control 
using preperitoneal packing or transcatheter 
arterial embolization

WSES pelvic-trauma recommendations 
supporting early stabilization and early 
transcatheter arterial embolization or 
other rapid treatment in unstable 
patients131

ATLS, Advanced Trauma Life Support; BTF, Brain Trauma Foundation; E-FAST, extended focused assessment with sonography for trauma; ICP, intracranial 
pressure; RESCUEicp, Randomised Evaluation of Surgery with Craniectomy for Uncontrollable Elevation of Intracranial Pressure; TBI, traumatic brain injury; 
WSES, World Society of Emergency Surgery.
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Multidisciplinary guidelines emphasize that prioritization of 
hemorrhage control  should not be  achieved at  the  expense of 
neuroprotection. Hypoxemia and hypotension must be rigorously 
avoided. When ICP is not monitored, this guideline uses an SBP 
of ≥110 mmHg as a conservative operational minimum.13,63,65,66 
When ICP monitoring is available, CPP should be maintained at 
60–70 mmHg.13,65,66

An observational comparative study and case reports suggest 
that a hybrid operating-room or dual-team model is feasible and 
may shorten combined procedural  time; however, high-quality 
evidence demonstrating improvements in mortality or neurological 
outcomes remains lacking.92,94,95

Craniocerebral surgical strategies

Clinical question 16: When should decompressive craniectomy 
be considered for refractory intracranial hypertension?

Recommendation 16: In patients with medically refractory, 
life-threatening intracranial hypertension, such as persistent 
ICP  >  22  mmHg  despite  intensive  medical  treatment, 
decompressive craniectomy should be considered to reduce 
mortality. The patient’s family must be fully informed of the 
increased risk of severe disability, and routine use in patients 
with early or nonrefractory intracranial hypertension should 
be avoided. For an intracranial space-occupying hematoma, 
hematoma evacuation should be the primary objective.
Strength of recommendation: I, strong recommendation
Quality of evidence: B, moderate

Surgical  decisions  should  integrate  imaging  findings  and 
neurological  assessment,  with  the  objectives  of maintaining 
cerebral perfusion and controlling ICP. Surgical evacuation  is 
recommended for an acute subdural hematoma with a thickness > 
10 mm or a midline shift > 5 mm. Even when the GCS score is 
relatively high at admission, the risk of rapid deterioration should 
be recognized.132

Nonoperative  treatment may be considered only  in patients 
with  intact  neurological  function  and concordant  clinical  and 
imaging findings who can be closely observed in a setting where 
immediate surgery is available. Such observation should include 
frequent neurological assessments and repeat CT at short intervals.

In patients with coma, defined as a GCS score < 9, surgery 
should  be  considered when  progressive  findings  are  present, 
including  a  decrease  in  GCS  score  of  ≥2  points,  pupillary 
abnormalities,  or  persistent  ICP >  20 mmHg,  even when  the 
conventional imaging thresholds have not been reached.132 The 
indications for surgery for acute epidural hematoma should be 
determined by comprehensively  assessing hematoma volume, 
mass effect, and progressive neurological deterioration.

When  a  patient  develops medically  refractory  intracranial 
hypertension, with persistent ICP > 22 mmHg representing one of 
the major decision thresholds, and intensive medical treatment has 
failed  in  the presence of  a  life-threatening condition,  decom-
pressive craniectomy should be carefully evaluated through mul-
tidisciplinary discussion. The benefits and harms,  specifically 
reduced mortality but an increased risk of severe disability, should 
be fully discussed with the patient’s family.

Key evidence indicates that, in patients at an earlier stage of 
diffuse TBI with ICP > 20 mmHg, the DECRA trial found that 
decompressive craniectomy did not reduce mortality and could 
increase the risk of an unfavorable outcome.133 In patients with 
more refractory intracranial hypertension, defined by ICP ≥ 25 
mmHg, the RESCUEicp trial demonstrated that decompressive 
craniectomy substantially reduced mortality but also substantially 
increased the number of survivors with severe disability.134

Persistent ICP > 22 mmHg is  therefore recommended as an 
important threshold for assessing escalation of intervention, while 
routine decompressive craniectomy at an early stage or at a low 
ICP threshold should be avoided. The BTF guideline classifies 
decompressive craniectomy as a Level IIA recommendation for 
reducing mortality  in  clearly  defined  refractory  intracranial 
hypertension  and  emphasizes  the  need  for  individualized 
assessment and communication.13,14

Randomized trials and guideline syntheses have shown that 
decompressive craniectomy controls ICP and reduces mortality in 
selected patients with refractory intracranial hypertension, but it 
may increase survival with severe disability.13,14,133,134 The timing 
and technique of surgery should be individualized. After surgery, 
the patient should be transferred to the ICU, and CPP should be 
maintained  at  60–70  mmHg  to  prevent  secondary  brain 
injury.13,65,66

Thoracic surgical strategies

Clinical question 17: How  should  traumatic  hemothorax  or 
ongoing intrathoracic hemorrhage be escalated from drainage to 
definitive hemostasis?

Recommendation 17: Hemorrhage associated with thoracic 
trauma should be managed using a stepwise strategy of “tube 
placement for initial quantification, followed by escalation of 
hemorrhage  control”.The  first  intervention  should  be 
placement  of  a  large-bore  chest   tube  to  achieve 
decompression,  drain  blood,  and  quantify  bleeding. 
Hemorrhage control should subsequently be escalated in a 
timely manner according to drainage thresholds, such as an 
initial output ≥ 1500 mL or ongoing output ≥ 200 mL/h, and 
the patient’s hemodynamic status. Escalation may  include 
video-assisted  thoracoscopic  surgery,  thoracotomy,  or 
transcatheter  arterial  embolization. Chest-tube placement 
alone should not result in active bleeding being overlooked. 
Multidisciplinary collaboration  is  required  throughout  the 
process to shorten the time to hemorrhage control.
Strength of recommendation: I, strong recommendation
Quality of evidence: C, low

Rationale for recommendation strength: The certainty of 
evidence is  low, but failure to recognize ongoing intrathoracic 
hemorrhage  after  tube  thoracostomy  may  delay  definitive 
hemostasis and cause preventable death. The stepwise pathway 
uses  observable  drainage  and  physiological  criteria,  permits 
several  definitive modalities,  and  achieved  unanimous  panel 
agreement.

Clinical question 18: How should a life-threatening thoracic 
injury be prioritized when it coexists with TBI?
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Recommendation 18: When a life-threatening thoracic injury, 
such as tension pneumothorax or cardiac tamponade, coexists 
with TBI, the thoracic emergency must be managed first to 
restore ventilation and circulation, which are prerequisites for 
maintaining cerebral perfusion. Life-saving  interventions, 
including  thoracic  decompression,  should  be  performed 
immediately,  and  hypoxemia  and  hypotension  must  be 
rigorously avoided throughout treatment. After hemorrhage 
has been controlled, blood pressure  should be  restored as 
rapidly as possible to the cerebral-protection target: when ICP 
is not monitored, SBP should be maintained at ≥110 mmHg 
or MAP at ≥80 mmHg; when ICP monitoring is available, 
management should be guided by the CPP target.
Strength of recommendation: I, strong recommendation
Quality of evidence: C, low

Rationale for recommendation strength: The certainty of 
evidence is low, but untreated tension pneumothorax or cardiac 
tamponade causes immediate ventilatory and circulatory failure 
and thereby worsens cerebral perfusion. The expected life-saving 
benefit, feasibility of immediate decompression, and low tolerance 
for delay support a strong recommendation, with explicit blood-
pressure and cerebral-perfusion safeguards.

Tube  thoracostomy  is  the  standard  initial  treatment  for 
hemothorax or hemopneumothorax and permits decompression, 
quantification of blood loss, and support for subsequent decision-
making. A  large-bore  chest  tube,  such  as  a  28–42 F  tube,  is 
generally recommended.84,125-128,135-137

Continuous monitoring is required after tube placement. Any of 
the following findings may indicate active hemorrhage and should 
prompt consideration of escalation of hemostatic treatment after 
multidisciplinary assessment and discussion of the risks with the 
patient’s family:

Initial chest-tube output ≥ 1500 mL;(1)
Ongoing output ≥ 200 mL/h; or(2)
A continuing transfusion requirement to maintain circulatory 
stability.

(3)

Video-assisted  thoracoscopic  surgery  or  thoracotomy 
represents the principal method of hemorrhage control in these 
circumstances.126,136,137

In patients who are relatively stable after resuscitation and in 
whom  intercostal or  chest-wall  arterial bleeding  is  suspected, 
transcatheter  arterial  embolization  is  an  effective minimally 
invasive  option.138,139  In  patients  with  retained  or  clotted 
hemothorax, early evacuation using video-assisted thoracoscopic 
surgery, such as within 4 days after injury, may reduce the risks of 
infection and fibrothorax.127,140

Progressive  shock or worsening ventilation  should prompt 
active consideration of surgery even when the drainage-volume 
threshold has not been reached.125-128,135-137 Emergency manage-
ment of suspected tension pneumothorax is described in Recom-
mendation 1.17,22,141,142

When TBI is also present, a life-threatening thoracic injury, 
such  as  tension  pneumothorax,  should  be managed  first,  and 
treatment should not be delayed while awaiting imaging.84,127,141 
Needle thoracic decompression may be performed at the fourth or 
fifth intercostal space in the midaxillary line.22,142

In patients with cardiac arrest caused by cardiac tamponade, 
emergency thoracotomy may improve outcomes when the cause is 
considered reversible, although the indications must be strictly 
controlled.143,144 Prevention of secondary brain injury is critical in 
patients with concomitant TBI. During and after control of active 
hemorrhage,  blood pressure  should be  actively maintained  at 
cerebral-protection targets. When ICP cannot be monitored, this 
guideline uses an SBP of ≥110 mmHg or MAP of ≥80 mmHg as a 
conservative cerebral-protection target.13,63,65,66,74

Abdominal and pelvic surgical strategies

Clinical question 19: When is simultaneous dual-team surgery 
appropriate, and when should sequential damage-control surgery 
be preferred?

Recommendation 19:  In  patients  with  head,  thoracic, 
abdominal,  and  pelvic  polytrauma,  surgery  should 
preferentially  be  performed  sequentially,  with  the  order 
determined  by  the  most  immediate  threat,  including 
ventilatory compromise, active massive hemorrhage, or the 
risk of  cerebral  herniation. Simultaneous  surgery may be 
considered on an  individualized basis only when a hybrid 
operating room, a multidisciplinary team, and the capacity for 
rigorous perioperative assessment are available; it should not 
be  routinely  applied.  Institutions with  limited  resources 
should focus on rapidly establishing a hemorrhage-control 
pathway  and  optimizing  transport  rather  than  increasing 
procedural  complexity  and  risk  in  an  attempt  to  perform 
parallel interventions.
Strength of recommendation: II, weak recommendation
Quality of evidence: D, very low

The management of abdominal and pelvic hemorrhage should 
be  centered on  the patient’s  hemodynamic  status  and  closely 
integrated with  the  principles  of  damage-control  surgery  and 
damage-control resuscitation.145,146

In patients with high-grade hepatic or splenic injuries who are 
hemodynamically  stable  or  become  stable  after  resuscitation, 
nonoperative management combined with transcatheter arterial 
embolization should be the preferred strategy. Hemodynamically 
unstable  patients  require  immediate  damage-control  surgery, 
including exploratory laparotomy and packing. After hypothermia, 
acidosis, and coagulopathy have been corrected in the ICU, staged 
definitive surgery should be performed.

For  hollow-viscus  or mesenteric  injuries,  the  principle  of 
prioritizing contamination control should be  followed. During 
physiological derangement, rapid procedures, including primary 
repair  or  stoma  formation,  should  be  used  to  control 
contamination. Temporary abdominal closure may be performed 
when necessary, and complex anastomoses should be avoided 
during metabolic instability.

Hemorrhage associated with pelvic fracture should be managed 
using a stepwise strategy. Immediate mechanical stabilization of 
the pelvis, including placement of a pelvic binder or an external 
fixator, should be followed as rapidly as possible by transcatheter 
arterial embolization to control arterial bleeding. This pathway is 
consistent with relevant international guidelines.
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In critically ill patients in whom conventional assessment and 
management cannot achieve rapid hemorrhage control, REBOA 
may be used by an experienced team, under strict time constraints, 
as a temporary bridge to definitive hemostasis. Balloon-occlusion 
time must be strictly limited to reduce the risk of distal ischemia.

When  intracranial  hypertension  and  active massive  torso 
hemorrhage coexist, the decision to use sequential or simultaneous 
treatment should be made cautiously according to the patient’s 
physiological condition and the resources available at the treating 
institution.

High-level comparative evidence is currently lacking. Available 
case reports and implementation studies suggest that simultaneous 
procedures on multidisciplinary or hybrid platforms are feasible 
and may reduce delays in care.94-96,147-149 However, evidence that 
these platforms  improve survival or neurological outcomes  in 
patients with concomitant severe TBI remains  low quality and 
uncertain.150-153

Deaths  in  this  population  are  most  commonly  caused  by 
irreversible  TBI  or  hemorrhagic  shock.152,153  The  safety  and 
effectiveness of a simultaneous strategy are highly dependent on 
established multidisciplinary institutional pathways, robust life-
support  capabilities,  and  team experience. Decisions must  be 
based on comprehensive multidisciplinary assessment and full 
communication with the patient’s family.

Management of special populations and special circumstances

Management of head, thoracic, abdominal, and pelvic 
polytrauma in older adults

Clinical question 20: Which pathway adaptations are required for 
older adults with polytrauma?

Recommendation 20: Older patients with polytrauma are at 
increased  risk  because  of  reduced  physiological  reserve, 
multiple comorbidities, polypharmacy, and atypical clinical 
presentations. A comprehensive geriatric trauma management 
pathway  is  recommended  to  improve  the  process  and 
outcomes of trauma care.
Strength of recommendation: I, strong recommendation
Quality of evidence: B, moderate

The management of polytrauma in older adults aged ≥65 years 
requires an integrated pathway centered on adjustment of triage 
criteria,  strengthened medication management,  prevention  of 
complications, and development of an individualized treatment 
plan that respects the patient’s preferences.154-158

Triage and assessment: Age ≥65 years should be considered 
a high-risk factor warranting activation of the trauma team. 
Even when vital signs do not meet conventional criteria for 
shock, assessment and resuscitation should be escalated in the 
presence  of  an  SBP  <  110 mmHg,  altered mental  status, 
hypothermia, or a blunted heart-rate response. Early frailty 
screening,  such  as  use  of  the  Clinical  Frailty  Scale,  is 
suggested to assess physiological reserve.

(1)

Communication and decision-making:  The  patient  and 
family  should  be  informed  as  early  as  possible  about  the 
injuries, treatment options, and expected outcomes. In patients 

(2)

with severe frailty, the intensity and boundaries of treatment 
should be discussed jointly in accordance with the patient’s 
preferences.
Medication management: A systematic medication review 
must be conducted, with particular attention to anticoagulant or 
antiplatelet therapy and β-blocker use. Coagulation indices, 
including  the  international  normalized  ratio,  should  be 
measured as soon as possible. Appropriate anticoagulation-
related management should be  initiated promptly after  risk 
assessment and in accordance with established pathways, in 
preparation for hemostatic procedures when required.

(3)

Monitoring and prevention: After adequate assessment and 
communication with  the patient or  family,  invasive blood-
pressure monitoring may  be  considered. A  high  index  of 
suspicion should be maintained when determining the need for 
imaging of the thorax, abdomen, spine, and other potentially 
injured regions. Prevention of complications should focus on 
pulmonary  infection,  venous  thrombosis,  delirium,  and 
functional  deterioration. Nutritional  assessment  should be 
performed early, and respiratory exercises and rehabilitation 
should be initiated as soon as possible by a multidisciplinary 
team.

(4)

The panel recommends that each center monitor key process 
indicators,  including  the  time  to  completion  of  diagnostic 
examinations,  the  time  to  initiation of anticoagulation-related 
management,  and  the  incidence  of  complications.  These 
consensus-based  implementation  indicators  are  intended  to 
support continuous quality improvement and should be adapted to 
local resources and data systems.

Management of head, thoracic, abdominal, and pelvic 
polytrauma in battlefield environments

Clinical question 21: Which  immediate  hemorrhage-control 
measures should be prioritized in battlefield hot or warm zones?

Recommendation 21: In battlefield environments, including 
hot and warm zones, immediate on-site hemorrhage control 
using a  tourniquet,  junctional hemorrhage-control device, 
hemostatic dressing, hemostatic agent, or other appropriate 
method is strongly recommended for compressible external 
hemorrhage.  Antishock management  should  be  initiated 
concurrently.
Strength of recommendation: I, strong recommendation
Quality of evidence: B, moderate

An integrated management pathway comprising hemorrhage 
control, ventilation, circulation, craniocerebral management, and 
temperature control should be followed. The “survival triad” of 
immediate  on-site  hemorrhage  control,  concurrent  antishock 
management,  and  rapid  evacuation  is  essential  for  reducing 
mortality.159-164

Immediate on-site hemorrhage control is the first priority. A 
tourniquet  should  be  used  preferentially  for  compressible 
extremity  hemorrhage,  and  the  time of  application  should  be 
documented. If bleeding persists, a second tourniquet should be 
applied proximal to the first.

For hemorrhage arising from the axilla, groin, or root of the 
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neck, manual compression combined with a kaolin- or chitosan-
based hemostatic dressing is recommended, using wound packing 
followed by continuous compression for ≥3 min.161,163,165 If this 
approach is ineffective, a junctional hemorrhage-control device 
may be considered after appropriate assessment and communica-
tion.

For noncompressible torso hemorrhage, the casualty should be 
evacuated immediately after basic ventilation and temperature-
preservation measures have been implemented to an institution 
capable of performing damage-control surgery or interventional 
hemorrhage control. Time-consuming on-site procedures should 
be avoided.

Antishock and comprehensive management should be imple-
mented concurrently. These measures  include  restrictive  fluid 
resuscitation, limitation of early crystalloid administration, trans-
fusion of blood products as early as possible when available, pre-
vention of hypothermia, correction of acidosis and coagulopathy, 
and establishment of a rapid evacuation pathway.

In  extreme  environments  and  during  development  of  the 
trauma-care  system,  rapid  and  reliable  hemorrhage-control 
measures should be prioritized under conditions such as darkness, 
cold, and ongoing combat. Hemorrhage-control devices should be 
secured during transport and reassessed regularly to ensure that 
they have not loosened.

Standardized  training  should  be  provided  to  all  relevant 
personnel  and  should  include  self-aid  and  buddy  aid,  use  of 
equipment,  and  recognition  of  complications.  A  system  for 
recording  use  and  conducting  post-event  reviews  should  be 
established. Limb perfusion and neurovascular function should be 
routinely monitored.

Core quality indicators may include the rate of tourniquet or 
hemostatic-dressing  use,  time  to  initial  hemorrhage  control, 
incidence of  recurrent bleeding during  transport,  incidence of 
hypothermia, and 24-h mortality.

Role of artificial intelligence in prognostic assessment of head, 
thoracic, abdominal, and pelvic polytrauma

Clinical question 22:  How  should  conventional  prognostic 
models  and  artificial  intelligence  tools  be  used  in  TBI  and 
polytrauma?

Recommendation 22: Prognostic prediction tools should be 
used to support risk stratification, prognostic communication, 
and treatment decision-making rather than as the sole basis for 
estimating  an  individual  patient’s  prognosis.  Established 
models,  including  the Corticosteroid Randomisation After 
Significant Head Injury (CRASH) and International Mission 
for  Prognosis  and  Analysis  of  Clinical  Trials  in  TBI 
(IMPACT) models,  should  serve  as  the  foundation,  and 
externally validated artificial  intelligence methods may be 
used as  supplementary  tools. All decisions must  integrate 
clinical assessment, concomitant injuries, patient preferences, 
and multidisciplinary discussion.
Strength of recommendation: II, weak recommendation
Quality of evidence: B, moderate

Perioperative prognostic stratification may assist in optimizing 
clinical decision-making and resource allocation. In patients with 
moderate-to-severe TBI, established models such as IMPACT and 
CRASH  may  be  used  to  estimate  the  risk  of  mortality  and 
unfavorable outcomes at 6 months.166,167 Their variables are readily 
obtainable  and  interpretable.  However,  the  ability  of  these 
conventional models to account for complex clinical circumstances, 
including concomitant polytrauma, remains limited.

Machine-learning approaches have shown potential  for out-
come prediction, including the early prediction of harmful intra-
cranial-pressure burden.168 Alongside  these developments,  the 
CRASH and IMPACT models have undergone additional external 
validation in diverse populations.169-171 Reviews of computational 
prognostic modeling and contemporary prediction models con-
tinue to identify insufficient external validation and methodolo-
gical heterogeneity as barriers to clinical translation.172-174

For  implementation,  trauma centers  are  advised  to use  the 
CRASH and IMPACT models as foundational tools.173-175 Models 
adapted to local populations may be developed using local data, 
but they should undergo external validation before their outputs 
are integrated into multidisciplinary decisions regarding surgery or 
resuscitation.172,176-185  The  development  and  reporting  of  such 
models  should  follow  the  TRIPOD+AI  statement  (TRIPOD, 
Transparent Reporting of a multivariable prediction model for 
Individual Prognosis Or Diagnosis).186

Prognostic  assessment  should  also  contribute  to  quality 
improvement.  A multidimensional  quality-control  system  is 
suggested, incorporating:

Process indicators, such as trauma-team response time, time 
to completion of CT, and time to definitive surgery;

(1)

Outcome indicators, such as mortality and complication rates; 
and

(2)

Structural indicators,  such as  the availability of  required 
resources.

(3)

Information technologies may be used for automated extraction 
of indicators and real-time alerts to support continuous pathway 
optimization.

Implementation, multidisciplinary team (MDT) operations, 
and quality control

MDT activation and command

Each institution should maintain an immediately activatable MDT 
pathway for adult patients with suspected injuries involving at 
least two major anatomical regions together with hemodynamic or 
respiratory instability, a GCS score ≤ 8 or progressive neurolo-
gical deterioration, active hemorrhage, or a need to coordinate 
competing time-critical interventions. Pre-arrival activation should 
be used when these features are recognized during transport.

On activation, a single trauma team leader should be identified 
and documented. The leader should establish shared priorities, 
assign  responsibilities,  confirm  physiological  targets  and 
contingency triggers, and use closed-loop communication. Brief 
MDT huddles should occur after the initial X-ABCDE assessment, 
after decisive imaging or a material change in physiology, before 
transfer to the operating room or interventional suite, and after 
completion of each critical procedure.
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Responsibility allocation and communication pathway

The trauma team leader is responsible for overall sequencing and 
escalation. Emergency and anesthesiology teams are responsible 
for airway, ventilation, vascular access, transfusion, temperature 
control,  and  physiological  monitoring.  Neurosurgery  is 
responsible  for neurological  assessment,  intracranial pressure 
management,  and  cranial  intervention.  Thoracic,  abdominal, 
pelvic, and  interventional  teams are  responsible  for definitive 
hemorrhage control within their respective domains. Radiology 
should support rapid protocol selection and image communication; 
critical care and nursing  teams should maintain  reassessment, 
medication, prophylaxis, documentation, and handoff continuity. 
Major  decisions,  dissent,  and  reasons  for  deviation  from  the 
pathway should be recorded in the medical record.

Indicator definitions, monitoring, and review

Quality indicators should use explicit operational definitions and 
denominators.  Data  should  be  captured  at  the  patient  level, 
summarized  in  a  monthly  dashboard,  reviewed  by  the 
multidisciplinary quality committee at least quarterly, and used for 
an annual pathway review or earlier revision when a recurrent 
safety signal  is  identified. The core operational  indicators are 
summarized in Table 6.

Discussion and future directions

This guideline emphasizes that the management of head, thoracic, 
abdominal,  and  pelvic  polytrauma  fundamentally  involves 
addressing  the  combined  crisis  of  intracranial  hypertension, 
massive torso hemorrhage, and multiorgan dysfunction. Effective 
care  must  therefore  rely  on  standardized  pathways  and 
multidisciplinary teamwork.

The trauma-care framework is based on the principles of saving 
life  first,  protecting  the  brain  thereafter,  and  simultaneously 
preserving  function.  During  the  early  phase,  the X-ABCDE 
assessment sequence should be followed, with priority given to 
control  of  external  hemorrhage  and management  of  tension 
pneumothorax, followed by completion of imaging assessment as 
rapidly  as possible. The  recommendations  are  summarized  in 
Table 3.

Damage  control  resuscitation  is  fundamental,  and  blood 
pressure targets should be adjusted according to whether severe 
TBI is present. The central principle of surgical decision-making 
is to address reversible causes of death.

When conditions permit, patients should preferentially be trans-
ferred  to a hybrid operating room for coordinated hemorrhage 
control and decompressive procedures. In most circumstances, 
however, a sequential damage control surgical strategy should be 
adopted, comprising rapid control of hemorrhage, transfer to the 
ICU for resuscitation, and subsequent staged definitive reconstruc-
tion.

Perioperative management  should  continue  throughout  the 
entire  treatment  pathway  and  should  include  thrombosis 
prophylaxis, seizure prophylaxis, nutritional support, and early 
rehabilitation. Differentiated management should be provided for 
special populations, including older adults and patients receiving 
anticoagulant therapy.

Overall, this guideline provides a comprehensive management 

strategy centered on the trauma team and focused on hemorrhage 
control and cerebral protection. It is intended to support timely, 
consistent multidisciplinary care and to provide a framework for 
improving survival and preserving functional outcomes within the 
critical treatment window.

Future management systems for head, thoracic, abdominal, and 
pelvic polytrauma are expected to become increasingly precise, 
coordinated, and intelligent. At the technological level, artificial 
intelligence–assisted image interpretation, monitoring and early 
warning based on vital  signs,  and big data–driven prognostic 
models may further improve the efficiency and accuracy of early 
assessment and decision-making.

At  the  system  level,  information  sharing  and  pathway 
coordination among prehospital emergency services, primary-level 
hospitals, and regional  trauma centers should be strengthened. 
Standardized tiered trauma-care and remote-consultation networks 
should be established.

At the research level, further studies should investigate optimal 
resuscitation  targets,  surgical  sequencing,  and  perioperative 
management  strategies  for different  combinations of  injuries. 
Patient-centered studies evaluating functional outcomes are also 
required.

Continuous technological innovation, optimization of trauma-
care systems, and high-quality clinical research will ultimately 
promote continued improvement in the overall management of 
polytrauma in China.

Conclusions

The management of head, thoracic, abdominal, and pelvic poly-
trauma requires rapid control of exsanguinating hemorrhage and 
life-threatening thoracic injury while preventing secondary brain 
injury. Damage control resuscitation, definitive hemorrhage con-
trol, and cerebral protection are the central principles of care, and 
the sequence of interventions should be individualized according 
to the most immediate reversible threat, the patient’s physiological 
condition, and available institutional resources. Implementation of 
these recommendations requires multidisciplinary coordination, 
continuous reassessment, and standardized links between prehos-
pital services, primary-level institutions, and regional trauma cen-
ters.
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Table 6. Operational quality indicators for institutional implementation

Indicator Operational definition Measurement unit / denominator Monitoring frequency Accountable team

MDT activation latency Time from recognition of eligibility to acknowledgment by the designated 
trauma-team leader

Each eligible patient; report median 
and 90th percentile

Case level; monthly 
dashboard

Trauma program / 
emergency department

Primary assessment 
completion

Time from arrival to documented completion of the initial X-ABCDE 
assessment and first reprioritization

Each eligible patient Case level; monthly 
dashboard

Trauma-team leader

Imaging timeliness Time from arrival to first indicated E-FAST examination and, in transport-
safe patients, to completion of whole-body CT

Patients meeting the relevant 
imaging indication

Case level; monthly 
dashboard

Trauma team and 
radiology

Definitive 
hemorrhage-control 
interval

Time from arrival to surgical incision or initiation of the definitive 
interventional hemostatic procedure

Patients requiring operative or 
interventional hemorrhage control

Case level; monthly 
dashboard

Surgery / interventional 
radiology

Neurocritical decision 
interval

Time from recognition of cerebral herniation or refractory intracranial 
hypertension to the documented decompression decision and start of 
intervention

Patients meeting neurocritical 
escalation criteria

Case level; monthly 
dashboard

Neurosurgery and 
critical care

Physiological transition 
documentation

Documentation of SBP or MAP, temperature, PaCO2, lactate, hemoglobin, 
coagulation indices, and ICP or CPP when available before and after 
repositioning or other critical procedural transitions

Each relevant procedure or transfer Case level; monthly audit Anesthesiology / 
operating-room team

VTE-prophylaxis 
decision

Documented pharmacological and mechanical prophylaxis decision after 
repeat imaging and bleeding-risk assessment, including reasons for delay or 
withholding

All ICU-admitted patients with 
polytrauma

Within 24 h and after 
material clinical change; 
monthly audit

ICU, trauma, and 
neurosurgery teams

Outcome and safety 
indicators

In-hospital mortality, potentially preventable death, unplanned reoperation 
or intervention, VTE, major bleeding, and transfusion-related complications

All eligible patients, risk adjusted 
where feasible

Continuous capture; 
quarterly review

Trauma quality 
committee

Pathway-deviation 
review

Structured review of omitted or delayed pathway steps, documented 
reasons, contributing system factors, and corrective actions

All deaths and major complications 
plus a representative sample of 
other cases

Quarterly; annual pathway 
revision

Multidisciplinary quality 
committee

CPP, cerebral perfusion pressure; CT, computed tomography; E-FAST, extended focused assessment with sonography for trauma; ICP, intracranial pressure; ICU, intensive care unit; MAP, mean arterial pressure; MDT, 
multidisciplinary team; PaCO2, arterial partial pressure of carbon dioxide; SBP, systolic blood pressure; VTE, venous thromboembolism; X-ABCDE, exsanguination control, airway/cervical spine protection, breathing, 
circulation, disability, and exposure.
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