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Eur J Trauma Emerg Surg. 2022 Aug;48(4):2803-2811. doi: 10.1007/s00068-022-01885-
3. Epub 2022 Feb 28. 

The significance of direct 
transportation to a trauma center on 
survival for severe traumatic brain 
injury 
Dhanisha Jayesh Trivedi 1, Gary Alan Bass 2 3, Maximilian Peter Forssten 1 2, Kai-Michael 
Scheufler 4 5, Magnus Olivecrona 2 4, Yang Cao 6, Rebecka Ahl Hulme 2 7, Shahin Mohseni 8 9 

Abstract 

Introduction: While timely specialized care can contribute to improved outcomes following 
traumatic brain injury (TBI), this condition remains the most common cause of post-injury death 
worldwide. The purpose of this study was to investigate the difference in mortality between 
regional trauma centers in Sweden (which provide neurosurgical services round the clock) and 
non-trauma centers, hypothesizing that 1-day and 30-day mortality will be lower at regional 
trauma centers. 

Patients and methods: This retrospective cohort study used data extracted from the Swedish 
national trauma registry and included adults admitted with severe TBI between January 2014 
and December 2018. The cohort was divided into two subgroups based on whether they were 
treated at a trauma center or non-trauma center. Severe TBI was defined as a head injury with 
an AIS score of 3 or higher. Poisson regression analyses with both univariate and multivariate 
models were performed to determine the difference in mortality risk [Incidence Rate Ratio (IRR)] 
between the subgroups. As a sensitivity analysis, the inverse probability of treatment weighting 
(IPTW) method was used to adjust for the effects of confounding. 

Results: A total of 3039 patients were included. Patients admitted to a trauma center had a 
lower crude 30-day mortality rate (21.7 vs. 26.4% days, p = 0.006). After adjusting for 
confounding variables, patients treated at regional trauma center had a 28% [adj. IRR (95% CI): 
0.72 (0.55-0.94), p = 0.015] decreased risk of 1-day mortality and an 18% [adj. IRR (95% CI): 
0.82 (0.69-0.98)] reduction in 30-day mortality, compared to patients treated at a non-trauma 
center. After adjusting for covariates in the Poisson regression analysis performed after IPTW, 
admission and treatment at a trauma center were associated with a 27% and 17% reduction in 
1-day and 30-day mortality, respectively. 

Conclusion: For patients suffering a severe TBI, treatment at a regional trauma center confers 
a statistically significant 1-day and 30-day survival advantage over treatment at a non-trauma 
center. 

Keywords: Mortality; Severe traumatic brain injury; Trauma center; Triage. 
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Prehosp Disaster Med. 2022 Aug;37(4):492-501. doi: 10.1017/S1049023X22000747. Epub 2022 May 23. 

Pediatric Blast Trauma: A Systematic Review 
and Meta-Analysis of Factors Associated with 
Mortality and Description of Injury Profiles 
Matthew A Tovar 1, Rebecca A Pilkington 2, Tress Goodwin 1 3, Jeremy M Root 1 3 

Abstract 

Introduction: Blast polytrauma is among the most serious mechanisms of injury confronted by 
medical providers. There are currently no specific studies or guidelines that define risk factors 
for mortality in the context of pediatric blast injuries or describe pediatric blast injury profiles. 

Objective: The objectives of this study were to evaluate risk factors for pediatric mortality and to 
describe differences in injury profiles between explosions related to terrorism versus unrelated 
to terrorism within the pediatric population. 

Methods: A PRISMA systematic review and meta-analysis was performed where articles 
published from the years 2000-2021 were extracted from PubMed. Mortality and injury profile 
data were extracted from articles that met inclusion criteria. A bivariant unadjusted odds ratio 
(OR) analysis was performed to establish protective and harmful factors associated with 
mortality and to describe the injury profiles of blasts related to terrorism. Statistical significance 
was established at P < .05. 

Results: Thirty-eight articles were included and described a total of 222,638 unique injuries. 
Factors associated with increased mortality included if the explosion was related to terrorism 
(OR = 32.73; 95% CI, 28.80-37.21; P < .05) and if the explosion involved high-grade explosives 
utilized in the Global War on Terror ([GWOT] OR = 1.28; 95% CI, 1.04-1.44; P < .05). Factors 
associated with decreased mortality included if the patient was resuscitated in a North Atlantic 
Treaty Organization (NATO)-affiliated combat trauma hospital (OR = 0.48; 95% CI, 0.37-0.62; P 
< .05); if the explosive was fireworks (OR = 3.20×10-5; 95% CI, 2.00×10-6-5.16×10-4; P < .05); 
and if the explosion occurred in the United States (OR = 2.40×10-5; 95% CI, 1.51×10-6-
3.87×10-4; P < .05). On average, victims of explosions related to terrorism were 10.30 years old 
(SD = 2.73) with 68.96% (SD = 17.58%) of victims reported as male. Comparison of victims of 
explosions related to terrorism revealed a higher incidence of thoracoabdominal trauma (30.2% 
versus 8.6%), similar incidence of craniocerebral trauma (39.5% versus 43.1%), and lower 
incidence of extremity trauma (31.8% versus 48.3%) compared to victims of explosions 
unrelated to terrorism. 

Conclusion: Explosions related to terrorism are associated with increased mortality and unique 
injury profiles compared to explosions unrelated to terrorism in the pediatric population. Such 
findings are important for optimizing disaster medical education of pediatric providers in 
preparation for and management of acute sequelae of blast injuries-terror-related and 
otherwise. 

Keywords: Disaster Medicine; blast injuries; disaster planning; mass-casualty incidents; 
pediatric emergency medicine. 
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J Trauma Acute Care Surg. 2022 Aug 1;93(2S Suppl 1):S78-S85. doi: 
10.1097/TA.0000000000003675. Epub 2022 May 21. 

Prolonged casualty care: 
Extrapolating civilian data to the 
military context 
Nee-Kofi Mould-Millman 1, Navneet Kaur Baidwan, Brenda Beaty, Krithika Suresh, Julia M 
Dixon, Chandni Patel, Shaheem de Vries, Hendrick J Lategan, Elmin Steyn, Janette 
Verster, Steven G Schauer, Tyson E Becker, Cord Cunningham, Sean Keenan, Ernest E 
Moore, Lee A Wallis, Adit A Ginde, Vikhyat S Bebarta 

Abstract 

Background: Civilian and military populations alike are increasingly faced with undesirable 
situations in which prehospital and definitive care times will be delayed. The Western Cape of 
South Africa has some similarities in capabilities, injury profiles, resource limitations, and 
system configuration to US military prolonged casualty care (PCC) settings. This study provides 
an initial description of civilians in the Western Cape who experience PCC and compares the 
PCC and non-PCC populations. 

Methods: We conducted a 6-month analysis of an ongoing, prospective, large-scale 
epidemiologic study of prolonged trauma care in the Western Cape (Epidemiology and 
Outcomes of Prolonged Trauma Care [EpiC]). We define PCC as ≥10 hours from injury to 
arrival at definitive care. We describe patient characteristics, critical interventions, key times, 
and outcomes as they may relate to military PCC and compare these using χ 2 and Wilcoxon 
tests. We estimated the associations between PCC status and the primary and secondary 
outcomes using logistic regression models. 

Results: Of 995 patients, 146 experienced PCC. The PCC group, compared with non-PCC, 
were more critically injured (66% vs. 51%), received more critical interventions (36% vs. 29%), 
and had a greater proportionate mortality (5% vs. 3%), longer hospital stays (3 vs. 1 day), and 
higher Sequential Organ Failure Assessment scores (5 vs. 3). The odds of 7-day mortality and a 
Sequential Organ Failure Assessment score of ≥5 were 1.6 (odds ratio, 1.59; 95% confidence 
interval, 0.68-3.74) and 3.6 (odds ratio, 3.69; 95% confidence interval, 2.11-6.42) times higher, 
respectively, in PCC versus non-PCC patients. 

Conclusion: The EpiC study enrolled critically injured patients with PCC who received 
resuscitative interventions. Prolonged casualty care patients had worse outcomes than non-
PCC. The EpiC study will be a useful platform to provide ongoing data for PCC relevant 
analyses, for future PCC-focused interventional studies, and to develop PCC protocols and 
algorithms. Findings will be relevant to the Western Cape, South Africa, other LMICs, and 
military populations experiencing prolonged care. 

Level of evidence: Therapeutic/care management; Level IV. 
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2022 Jan 21. 

Advanced bleeding control in combat 
casualty care: An international, 
expert-based Delphi consensus 
Suzanne M Vrancken 1, Boudewijn L S Borger van der Burg, Joseph J DuBose, Jacob J 
Glaser, Tal M Hörer, Rigo Hoencamp 

Abstract 

Background: Hemorrhage from truncal and junctional injuries is responsible for the vast 
majority of potentially survivable deaths in combat casualties, causing most of its fatalities in the 
prehospital arena. Optimizing the deployment of the advanced bleeding control modalities 
required for the management of these injuries is essential to improve the survival of severely 
injured casualties. This study aimed to establish consensus on the optimal use and 
implementation of advanced bleeding control modalities in combat casualty care. 

Methods: A Delphi method consisting of three rounds was used. An international expert panel 
of military physicians was selected by the researchers to complete the Delphi surveys. 
Consensus was reached if 70% or greater of respondents agreed and if 70% or greater 
responded. 

Results: Thirty-two experts from 10 different nations commenced the process and reached 
consensus on which bleeding control modalities should be part of the standard equipment, that 
these modalities should be available at all levels of care, that only trained physicians should be 
allowed to apply invasive bleeding control modalities, but all medical and nonmedical personnel 
should be allowed to apply noninvasive bleeding control modalities, and on the training 
requirements for providers. Consensus was also reached on the necessity of international 
registries and guidelines, and on certain indications and contraindications for resuscitative 
endovascular balloon occlusion of the aorta (REBOA) in military environments. No consensus 
was reached on the role of a wound clamp in military settings and the indications for REBOA in 
patients with chest trauma, penetrating axillary injury or penetrating neck injury in combination 
with thoracoabdominal injuries. 

Conclusion: Consensus was reached on the contents of a standard bleeding control toolbox, 
where it should be available, providers and training requirements, international registries and 
guidelines, and potential indications for REBOA in military environments. 
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Neurotrauma Rep. 2022 Jun 21;3(1):240-247. doi: 10.1089/neur.2022.0008. eCollection 2022. 

Rationale and Methods for Updated 
Guidelines for the Management of 
Penetrating Traumatic Brain Injury 
Gregory W J Hawryluk 1, Shelley Selph 2, Angela Lumba-Brown 3, Annette M Totten 2, Jamshid 
Ghajar 4, Bizhan Aarabi 5, James Ecklund 6, Stacy Shackelford 7, Britton Adams 8, David 
Adelson 9, Rocco A Armonda 10, John Benjamin 11, Darrell Boone 12, David Brody 13, Bradley 
Dengler 14, Anthony Figaji 15, Gerald Grant 16, Odette Harris 17, Alan Hoffer 18, Ryan 
Kitigawa 19, Kerry Latham 20, Christopher Neal 21, David O Okonkwo 22, Dylan Pannell 23, Jeffrey 
V Rosenfeld 24, Guy Rosenthal 25, Andres Rubiano 26, Deborah M Stein 27, Martina 
Stippler 28, Max Talbot 29, Alex Valadka 30, David W Wright 31, Shelton Davis 32, Randy Bell 14 

Abstract 

Penetrating traumatic brain injury (pTBI) affects civilian and military populations resulting in 
significant morbidity, mortality, and healthcare costs. No up-to-date and evidence-based 
guidelines exist to assist modern medical and surgical management of these complex injuries. A 
preliminary literature search revealed a need for updated guidelines, supported by the Brain 
Trauma Foundation. Methodologists experienced in TBI guidelines were recruited to support 
project development alongside two cochairs and a diverse steering committee. An expert multi-
disciplinary workgroup was established and vetted to inform key clinical questions, to perform 
an evidence review and the development of recommendations relevant to pTBI. The 
methodological approach for the project was finalized. The development of up-to-date evidence- 
and consensus-based clinical care guidelines and algorithms for pTBI will provide critical 
guidance to care providers in the pre-hospital and emergent, medical, and surgical settings. 

Keywords: blast injury; guidelines; head trauma; penetrating brain injury; traumatic brain injury. 
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Eur J Trauma Emerg Surg. 2022 Jun;48(3):1589-1599.doi: 10.1007/s00068-021-01827-5. Epub 
2021 Nov 14. 

The effect of prehospital tranexamic 
acid on outcome in polytrauma 
patients with associated severe brain 
injury 
Karlijn J P van Wessem 1, Denise Jochems 2, Luke P H Leenen 2 

Abstract 

Introduction: Tranexamic acid (TXA) has shown to be beneficial in selected patients with 
hemorrhagic shock. Recently, TXA has gained interest in isolated traumatic brain injury (TBI) 
patients with variable results. There are limited data on TXA in polytrauma with associated TBI. 
This study investigated the role of TXA in severely injured patients with associated severe TBI. 

Methods: A 7.5-year prospective cohort study was performed to investigate the relation 
between prehospital TXA and mortality in consecutive trauma patients with associated severe 
TBI (Abbreviated Injury Scale (AIS)head ≥ 3) admitted to a Level-1 Trauma Center ICU. 
Indication for prehospital TXA administration was (suspicion of) hemorrhagic shock, and/or 
systolic blood pressure (SBP) ≤ 90 mmHg. Demographics, data on physiology, resuscitation, 
and outcomes were prospectively collected. 

Results: Two hundred thirty-four patients (67% males) with median age of 49 years and ISS 33 
(98% blunt injuries) were included. Thirteen patients (6%) developed thromboembolic 
complications; mortality rate was 24%. Fifty-one percent of patients received prehospital TXA. 
TXA patients were younger, had more deranged physiology on arrival, and received more 
crystalloids and blood products ≤ 24 h. There was, however, no difference in overall outcome 
between TXA patients and no-TXA patients. 

Conclusions: Despite having a more deranged physiology TXA patients had similar outcome 
compared to no-TXA patients who were much older. Thromboembolic complication rate was 
low. Prehospital tranexamic acid has no evident effect on outcome in polytrauma patients with 
associated critical brain injury. 

Keywords: Morbidity; Mortality; Polytrauma; TBI; Tranexamic acid. 
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Use of tranexamic acid in major trauma: a 
sex-disaggregated analysis of the Clinical 
Randomisation of an Antifibrinolytic in 
Significant Haemorrhage (CRASH-2 and 
CRASH-3) trials and UK trauma registry 
(Trauma and Audit Research Network) data 
Tim Nutbeam 1, Ian Roberts 2, Lauren Weekes 3, Haleema Shakur-Still 2, Amy 
Brenner 2, Francois-Xavier Ageron 4 

Abstract 

Background: Women are less likely than men to receive some emergency treatments. This 
study examines whether the effect of tranexamic acid (TXA) on mortality in trauma patients 
varies by sex and whether the receipt of TXA by trauma patients varies by sex. 

Methods: First, we conducted a sex-disaggregated analysis of data from the Clinical 
Randomisation of an Antifibrinolytic in Significant Haemorrhage (CRASH)-2 and CRASH-3 
trials. We used interaction tests to determine whether the treatment effect varied by sex. 
Second, we examined data from the Trauma and Audit Research Network (TARN) to explore 
sex differences in the receipt of TXA. We used logistic regression models to estimate the odds 
ratio for receipt of TXA in females compared with males. Results are reported as n (%), risk 
ratios (RR), and odds ratios (OR) with 95% confidence intervals. 

Results: Overall, 20 211 polytrauma patients (CRASH-2) and 12 737 patients with traumatic 
brain injuries (CRASH-3) were included in our analysis. TXA reduced the risk of death in 
females (RR=0.69 [0.52-0.91]) and in males (RR=0.80 [0.71-0.90]) with no significant 
heterogeneity by sex (P=0.34). We examined TARN data for 216 364 patients aged ≥16 yr with 
an Injury Severity Score ≥9 with 98 879 (46%) females and 117 485 (54%) males. TXA was 
received by 7198 (7.3% [7.1-7.4%]) of the females and 19 697 (16.8% [16.6-17.0%]) of the 
males (OR=0.39 [0.38-0.40]). The sex difference in the receipt of TXA increased with increasing 
age. 

Conclusions: Administration of TXA to patients with bleeding trauma reduces mortality to a 
similar extent in women and men, but women are substantially less likely to be treated with 
TXA. 

Keywords: haemorrhage; injuries; multiple trauma; tranexamic acid; transfusion; trauma. 
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Predictive factors of mortality in 
damage control surgery for 
abdominal trauma 
Luiza Leonardi 1, Mariana Kumaira Fonseca 2, Neiva Baldissera 2, Carlos Eduardo Bastian DA 
Cunha 2, Yuri Thomé Machado Petrillo 1, Roberta Rigo Dalcin 2, Ricardo Breigeiron 2 

Abstract 

Introduction: damage control surgery (DCS) is well recognized as a surgical strategy for 
patients sustaining severe abdominal trauma. Literature suggests the indications, operative 
times, therapeutic procedures, laboratory parameters and intraoperative findings have a direct 
bearing on the outcomes. 

Objective: to analyze the clinical profile of patients undergoing DCS and determine predictors 
of morbidity and mortality. 

Methods: a retrospective cohort study was conducted on all patients undergoing DCS following 
abdominal trauma from November 2015 and December 2021. Data on subjects' demographics, 
baseline presentation, mechanism of injury, associated injuries, injury severity scores, 
laboratory parameters, operative details, postoperative complications, length of stay and 
mortality were assessed. A binary logistic regression analysis was performed to determine 
potential risk factors for mortality. 

Results: During the study period, 696 patients underwent trauma laparotomy. Of these, 8.9% 
(n=62) were DCS, with more than 80% due to penetrating mechanisms. Overall mortality was 
59.6%. In the logistic regression stratified by survival, several variables were significantly 
associated with mortality, including hypotension, and altered mental status at admission, 
intraoperative cardiorespiratory arrest, need for resuscitative thoracotomy, metabolic acidosis, 
hyperlactatemia, coagulopathy, fibrinolysis, and severity of the trauma injury scores. 

Conclusion: DCS may be appropriate in critically injured patients; however, it remains 
associated with significant morbidity and high mortality, even at specialized trauma care 
centers. From pre and postoperative clinical and laboratory parameters, it was possible to 
predict the risk of death in the studied sample. 
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The National Disaster Medical System 
and military combat readiness: A 
scoping review 
Clark J Lee 1, Rhonda J Allard, Adeteju A Adeniji, Norma Quintanilla, Thomas D Kirsch 

Abstract 

A scoping review was conducted to describe the history of the National Disaster Medical 
System (NDMS) in the context of US military medical preparedness for a large-scale overseas 
military conflict. National Disaster Medical System civilian hospitals would serve as backups to 
military treatment facilities if both US Department of Defense and US Department of Veterans 
Affairs hospitals reached capacity during such a conflict. Systematic searches were used to 
identify published works discussing the NDMS in the scientific and gray literature. Results were 
limited to publicly available unclassified English language works from 1978 to January 2022; no 
other restrictions were placed on the types of published works. Full-text reviews were conducted 
on identified works (except student papers and dissertations) to determine the extent to which 
they addressed NDMS definitive care. Data charting was performed on a final set of papers to 
assess how these works addressed NDMS definitive care. The search identified 54 works 
published between 1984 and 2022. More than half of the publications were simple descriptions 
of the NDMS (n = 30 [56%]), and most were published in academic or professional journals (n = 
38 [70%]). Only nine constituted original research. There were recurrent criticisms of and 
recommendations for improving the definitive care component of the NDMS. The lack of 
published literature on NDMS definitive care supports the assertion that the present-day NDMS 
may lack the capacity and military-civilian interoperability necessary to manage the casualties 
resulting from a large-scale overseas military conflict. 
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