
Quick Shots Parallel Session II 
Quick Shot Paper #11 

January 10, 2018 
4:30 pm 

EXPANDING TRAUMA FRAILTY STRATIFICATION: THE ARE-FIT SCORE 
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Objectives: Multiple clinical and computerized tomography (CT) frailty markers exist with unclear 
utility.  Limitations include younger patients, who are often excluded from evaluation of frailty markers, and 
critically ill patients, who cannot participate in questionnaires or physical testing often required.  Our objective was 
to develop a more singularly applicable marker of frailty than is currently available. 

Methods: We reviewed restrained drivers with airbag deployment aged 40 years and greater over a 6 year 
period.  Eight CT markers of frailty were measured, including variables novel to trauma patients.  Outlying 
quartiles or terciles (depending on normality and breakpoints) were used to indicate “frail” status.   A value of 1 
was assigned for “frail” and 0 for “non-frail” for CT markers, with these 8 values summed to calculate the 
Advanced Radiographic Evaluation of Frailty in Trauma (ARE-FIT) score.  The primary outcome was a composite 
variable of disposition, with “good” disposition to acute rehabilitation or home, and “poor” to all other locations.  

Results: Overall 489 patients were included, with 49 having poor disposition (10.0%). Cerebral atrophy, cervical 
spine calcification, renal volume, sarcopenia, osteopenia, and sarcopenic obesity were normally distributed, and 
emphysema and vascular calcifications non-normal.  Receiver operating characteristic (ROC) curve analysis had 
a Youden’s Index of 0.26 and p<0.001 at an ARE-FIT of 3. In multivariate logistic regression, ARE-FIT of 3 or 
greater (p=0.03) was statistically associated with disposition following adjustment for GCS (p=0.003), ISS 
(p<0.001), sex (p=0.02), and blood pressure (p=0.002).  Age 60 years and greater was not associated with 
disposition. 

Conclusions: The ARE-FIT score can be used in critically ill and younger frail patients, and is a more universally 
applicable assessment of frailty in injured patients than currently used measures.   
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OVERTRIAGE FROM PROXIMAL PENETRATING EXTREMITY INJURIES 
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Jay A. Johannigman, MD*, Michael Goodman, MD* 

University of Cincinnati 
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Objectives: Penetrating injuries to the extremity proximal to the elbow or knee are anatomic criteria for full 
trauma team activation by ACS COT standards. This criterion lacks evidence-based support. Overtriage of trauma 
team activation may result in excessive costs and resource burden at trauma centers. We hypothesized that full 
trauma team activation for penetrating injuries to the proximal extremities by anatomic criteria alone may lead to 
significant overtriage. 

Methods: We completed a 3-year retrospective review (2013-2015) of all patients evaluated at a Level I trauma 
center with isolated penetrating extremity injuries. Data included the number and criteria of trauma team 
activations, ISS, injury characteristics, and disposition. Overtriage was defined as full trauma team activation for 
an ISS = 15, with a goal rate <50%. 

Results: We identified 6335 total trauma team activations with 809 isolated penetrating extremity injuries. Of the 
highest level activations, 388/488 (79.5%) were for injuries proximal to the joint. Within this subgroup, 81% of 
patients were discharged from the ED with a median ISS = 1 and no additional intervention. Only 6.7% underwent 
immediate and 10% underwent delayed operative intervention. Disposition to the OR was more common for 
upper extremity (14.4%) compared to lower extremity (7.7%, p< 0.05) full trauma activations. By comparison, 21% 
of all full and 5.8% of all limited trauma activations underwent immediate operative intervention during the 3 year 
period. Of the 388 full trauma activations, only one had an ISS 15, resulting in a 99.7% overtriage rate. 

Conclusions: Penetrating injuries to the extremities are common in urban trauma centers. Highest level trauma 
team activation based on anatomic, rather than physiologic, criteria may lead to a significant overtriage rate. 
Further distinction in level of trauma team activation may be made based on upper vs. lower extremity injury or 
hard signs of neurovascular injury. 
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THE MAGIC NUMBER: ARE IMPROVED OUTCOMES OBSERVED AT TRAUMA CENTERS WITH 
UNDERTRIAGE RATES BELOW 5 PERCENT? 
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Objectives: The American College of Surgeons Committee on Trauma (ACSCOT) advises trauma centers 
maintain less than 5 percent undertriage, however provides limited rationale for this guideline. We sought to 
determine whether patients managed at trauma centers with <5% undertriage had improved outcomes compared 
to centers with >5% undertraige. We hypothesized that similar adjusted mortality would be observed at centers in 
Pennsylvania regardless of their compliance with ACSCOT undertriage recommendation. 

Methods: The Pennsylvania Trauma Outcome Study database was retrospectively queried for all patients 
managed at accredited trauma centers with a minimum of 350 admissions per year from 2003-2015. Patients 
missing Injury Severity Score (ISS) and/or Trauma Activation status data were excluded from analysis. 
Institutional undertriage rates were calculated for all trauma centers based on ACSCOT criteria (ISS≥15; no 
Trauma Activation) and were categorized into <5% or >5% subgroups. A multilevel mixed-effects logistic 
regression model assessed the adjusted impact of management at centers with <5% undertriage. Statistical 
significance was set at p<0.05. 

Results: A total of 437,452 patients from 30 centers met inclusion criteria. Institutional undertriage rates ranged 
from 0.28% to 15.5%, with 15 centers exhibiting undertriage rates <5% and 15 centers >5%. No significant 
difference in unadjusted mortality rate was observed between subgroups (<5% undertriage: 4.67%; >5% 
undertriage: 3.85%; p=0.246). In adjusted analysis, no difference in mortality was found for patients managed at 
centers with <5% undertriage compared to those with >5% undertriage (AOR: 1.22; 95% CI: 0.99-1.50; p=0.060). 

Conclusions: Achieving the <5% undertriage standard may have limited impact on overall institutional trauma 
patient outcome. Further research should seek to identify new triage criteria by which to hold trauma centers 
accountable. 

 

Table 1. Adjusted odds ratios for mortality for centers with an undertriage rate <5% versus >5% 
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THE COMBINED UTILITY OF EFAST AND CXR IN BLUNT THORACIC TRAUMA 
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Objectives: Portable chest xray (CXR) and Extended FAST (EFAST) screen patients for thoracic injury in the 
trauma bay. It is unclear if one test alone is sufficient or if the two investigations are complementary. The study 
objective was to define the diagnostic yield of EFAST and CXR among stable blunt thoracic trauma patients. 

Methods: In this retrospective study, all blunt trauma patients =15 years admitted to our Level I trauma center in 
2016 were screened. Only patients who underwent CT Thorax were included. Patients were excluded if they 
presented >24h after injury or were transferred. Demographics, physical exam (PEx) of the thorax, injury data, 
investigations, procedures, and outcomes were abstracted. EFAST, CXR, and PEx findings were compared to the 
gold standard of CT Thorax to calculate the diagnostic yield of each investigation and combinations thereof in the 
assessment for clinically significant thoracic injury (requiring chest tube, operative intervention, or endovascular 
procedure). 

Results: 1724 patients were enrolled. Mean age was 44 years (range 15-100). Most common mechanisms of 
injury were motor vehicle collision (n=517,30%), auto vs pedestrian (n=484,28%), and fall (n=393,23%). Mean 
ISS was 11 (1-75), with mean AIS Chest 1.6 (1-6). 1355 (79%) underwent EFAST and 1344 (78%) underwent 
CXR. The diagnostic yields are shown in Table 1. Injuries missed using a combination of EFAST+CXR were 
pneumothoraces (n=37, 12% of all pneumothoraces), hemothoraces (n=20,20%), and aortic injuries (n=3,30%). 

Conclusions: EFAST+CXR together have a sensitivity of only 58% and miss clinically significant 
pneumothoraces, hemothoraces, and aortic injuries. Even in conjunction with the physical exam, the sensitivity of 
EFAST+CXR is low. Therefore, the majority of blunt trauma patients who are admitted to hospital require CT scan 
for further evaluation of potential injury as EFAST,CXR, and PEx are insufficient to rule out clinically significant 
injuries. 

 
Table 1. Diagnostic Yield of Tests for Thoracic Injury. 

CXR, chest xray. EFAST, Extended Focused Sonography for the Assessment of Trauma. PEx, physical exam of 
the thorax. PPV, positive predictive value. NPV, negative predictive value. 
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CAN TRAUMA SURGEONS KEEP UP? A COMPARISON OF OUTCOMES BETWEEN PATIENTS CARED 
FOR IN A TRAUMA-ICU VERSUS A DEDICATED NEURO-ICU 
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Objectives: To compare outcomes between severe TBI patients managed in a Trauma-ICU and those managed 
in a Neuro-ICU. 

Methods: A prospective study was conducted on patients admitted directly to an ICU between 05/2015 and 
12/2016. Blunt trauma patients with CT-evidence of brain injury who were 18 years of age and older were 
included. Patients were dichotomized by ICU to which they were admitted; Trauma-ICU or Neuro-ICU. The 
Trauma-ICU is staffed primarily by Trauma Surgeons also involved in ICU care, whereas Neuro-intensivist trained 
physicians staff the Neuro-ICU. Continuous values are expressed as median (IQR) and comparisons were 
performed using the Wilcoxon rank-sum test. Categorical values are expressed as proportions and were tested 
using chi-squared or Fisher’s exact tests. Finally, a purposeful logistic regression model was developed to 
evaluate predictors of mortality. 

Results: 548 patients were included (207 Trauma-ICU, 341 Neuro-ICU). While Trauma-ICU patients were 
younger (median age 44 vs. 57) and less likely to have comorbidities (13 vs. 22%), they were more likely to have 
high-speed mechanism (71 vs. 34%) and higher ISS (median 25 vs. 16) when compared to Neuro-ICU 
admissions; all p<0.05. On admission, Trauma-ICU patients were more likely have fixed or unequal pupils, and 
lower GCS-motor exam (median 3 vs. 6); p<0.05. While the rate of pneumonia was higher in Trauma-ICU patients 
(17 vs. 11%; p=0.03), there were no differences in urinary tract infections, venous thromboembolic complications, 
or sepsis. Univariate analysis also noted that 30-day mortality was higher in the Trauma-ICU (22% vs 12%; 
p<0.001). However, multivariate regression demonstrated that Trauma-ICU admission was associated with a 70% 
reduction in mortality (TABLE). 

Conclusions: Despite higher ISS and poorer initial neurologic exam, Trauma-ICU admission is associated with a 
70% reduction in 30-day mortality. 

 

Multivariate regression model predicting 30-day mortality 
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NATIONWIDE COMPARISON OF INFECTIOUS COMPLICATIONS AFTER BLUNT SPLENIC INJURY 
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University of Miami Miller School of Medicine 
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Objectives: As non-operative management (NOM) of blunt splenic injury (BSI) increases, understanding risks, 
especially infectious complications, becomes more important. Our previous work found that over 1 in 4 post-
trauma readmissions in the US occur at a different hospital with infection the most common reason. No national 
BSI infectious outcomes studies tracking readmissions across hospitals exist. We sought to compare nationwide 
BSI outcomes by also capturing readmissions to different hospitals. 

Methods: The Nationwide Readmissions Database for 2013-2014 was queried for patients 18-64 years old 
admitted non-electively with a primary diagnosis of BSI. Surgical site infections, pneumonia, urinary tract 
infections, and sepsis were identified in 3 groups: NOM, splenic artery embolization (SAE), and operative 
management (OM). Infection rates were quantified during admission, and 30-day and 1-year readmissions. 
Multivariable logistic regression was performed. Results were weighted for national estimates. 

Results: Of the 15,140 patients admitted for BSI, 54% underwent NOM, 12% SAE, and 34% OM. SAE had 
higher rates of infectious complications compared to NOM, with 20% incidence at 1 year. OM had higher rates of 
infectious complications compared to NOM and SAE (Table 1). Predictors of infectious complications at 1 year 
included: hospital stay >4 days, not being discharged home, SAE, and Charlson Comorbidity Index >1. Protective 
factors included private insurance (OR 0.69 [0.61-0.79], p<0.01) (Table 2). 

Conclusions: In the first national study of BSI outcomes capturing different hospital readmission, BSI treated with 
SAE is at increased risk of infectious complications. Despite splenic preservation, surgeons should be aware that 
SAE has a significant infectious complication rate when making treatment decisions. Post-splenectomy infections 
also remain a significant cause of morbidity after trauma and require aggressive preventive management.  



 

Table 1. Incidence of infectious complications after blunt splenic injury, comparing splenic artery embolization 
(SAE) to nonoperative management (NOM) and operative management (OM) to both NOM and SAE. 

 

 

Table 2. Risk factors for infectious complications after blunt splenic injury. NOM: non-operative management. 
SAE: splenic artery embolization. OM: operative management. 
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ARE TEG ASSAYS INTERCHANGEABLE? A COMPARISON OF RAPID AND KAOLIN 
THROMBELASTOGRAPHY IN MASSIVE TRANSFUSION PATIENTS 

James Turbett, MBBS, BSc, John R. Taylor, III, MD, Jessica Cardenas, 
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Objectives: To compare the correlation of RapidTEG® (rTEG) and standard kaolin TEG (kTEG) values in injured 
patients receiving massive transfusion (MT). In addition, we set out to identify kTEG transfusion thresholds by cut-
point analysis against published rTEG thresholds. 

Methods: A prospective study was conducted on consecutive trauma patients predicted to receive MT. Both 
rTEG and kTEG were obtained on arrival. Pearson and Spearman’s rank correlation coefficients, along with 
Bland-Altman plots, were determined for matching TEG parameters (rTEG ACT was compared to kTEG R-value). 
Area under the receiver operating characteristics curve (AUROC) of each kTEG parameter was assessed at 
published rTEG thresholds. Optimal kTEG cut-offs were determined by maximum Youden’s index and minimum 
distance to the upper left of ROC space. 

Results: 113 patients were included with median age 36, 58% white, 65% blunt, and 82% male. The median ISS 
was 29, with median ABC score of 2, and 24-hour and 30-day mortalities of 14% and 25%, respectively. There 
were strong linear correlations for MA (0.70) and LY30 (0.86), and moderate correlations for ACT/kTEG R-value 
(0.31), K-time (0.49) and alpha-angle (0.52); all p<0.001. kTEG AUROC ranged from 0.67 for R-value (at ACT 
≥128s) to 0.86 for LY30 (at rTEG LY30 ≥5%). Optimal kTEG cut-points were: R ≥4.5min, K ≥2.1min, alpha ≤66.7°, 
MA ≤59.8mm and LY30 ≥5.2%. 

Conclusions: Assessment of the discriminative performance of kTEG at published rTEG thresholds provides a 
more clinically relevant measure of assay interoperability than correlation strength. We have identified kTEG 
thresholds to accompany existing, evidence-based rTEG thresholds for goal-directed resuscitation of injured 
patients. Our results indicate that substitution of rTEG with kTEG is possible but undesirable, due to suboptimal 
agreement between the assays. 

Comparison of rTEG and kTEG cut-points 
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CERVICAL SPINE FRACTURES IN GERIATRIC BLUNT TRAUMA: IS NEXUS ENOUGH? 

Katelyn Young, BS, Christie Buonpane, James T. Dove, BA, Marie Hunsinger, Mohsen Shabahang,  
Joseph Blansfield, Denise Torres, James S. Gregory, MD*, Jeffrey Wild, MD* 

Geisinger Medical Center 
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Objectives: The NEXUS criteria are the prevailing standard to identify potential cervical spine fracture (CF) in 
need of imaging in alert trauma patients. This guideline, however, relies exclusively on physical exam, lacking any 
consideration of patient age. This study characterizes NEXUS sensitivity for clinically significant CF in young  
(<65 years) and old patients (≥65 years). 

Methods: This was a retrospective review of alert, stable blunt trauma patients (≥18 years, GCS 15) who 
presented to one Level I trauma center (1/1/2011 - 12/31/2016) with an acute CF. Significant CF was limited to 
injury requiring surgery or cervicothoracic orthosis, excluding bracing for comfort. 

Results:  In total, 999 patients had spine fracture with 413 sustaining CF. The studied population consisted of CF 
patients with complete NEXUS documentation (388 patients). From this population, 353 patients had significant 
CF, and 101 of those with significant injury (28.6%) presented without neck pain and denied tenderness to 
palpation (TTP).   

Among the 353 patients with significant CF, 191 patients were young (<65 years). While 63 of these patients 
(33.0%) denied neck pain and TTP, only six failed to meet any of the remaining NEXUS criteria, revealing a 
sensitivity of 96.8% (95%CI: 94.4-99.5; Table 1). 

The remaining 162 patients were old (≥65 years), and 38 (23.4%) were asymptomatic. Seventeen of these 
patients failed to meet any of the remaining NEXUS criteria, revealing a sensitivity of 89.5% (95%CI: 84.8–94.2). 
Thus, NEXUS sensitivity was significantly reduced in older compared to younger patients (89.5 vs 96.8%, 
p<0.01). 

Conclusions: Alarmingly, 28.6% of patients with significant CF had no subjective pain or tenderness on exam. 
NEXUS criteria had an appropriately high sensitivity with younger patients. In geriatric trauma, however, NEXUS 
sensitivity was significantly reduced and liberal imaging should therefore be utilized in this patient population. 



 

Table 1. Characteristics of NEXUS Negative Patients 
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COMPENSATORY RESERVE INDEX AND PULSE CHARACTER: ENHANCED POTENTIAL TO PREDICT 
CASUALTY URGENCY AFTER INJURY 

Michael C. Johnson, MD, Kevin Chung, Victor Convertino, Donald H. Jenkins, MD, FACS*,  
Ronald M. Stewart, MD, FACS*, Brian J. Eastridge, MD*,  
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Objectives: Field triage of trauma patients requires timely assessment of physiologic status to determine 
resuscitative needs. First responders assess hemodynamics by vital signs and rudimentary clinical assessments 
such as pulse character to guide decision making. The Compensatory Reserve Index (CRI) has demonstrated 
utility as an easily interpretable method of analyzing physiologic reserve. We hypothesized the combination of 
CRI and pulse character would enhance the identification of injured patients requiring life-saving intervention 
(LSI). 

Methods: We performed a prospective observational study of 300 injured patients admitted to a level I trauma 
center. CRI was recorded continuously after device placement on arrival. Patient demographics, field and trauma 
resuscitation unit vitals signs, therapeutic interventions and outcomes were collected. A field SBP<100 mmHg 
was utilized as a surrogate for abnormal pulse character (PC) as previously validated. A CRI threshold value of 
<0.63 was considered abnormal. Data were analyzed to assess the capacity of CRI and pulse character to predict 
LSI defined as need for transfusion, intubation, tube thoracostomy, or operative/angiographic hemorrhage control. 

Results: The study cohort consisted of 195 patients. Mean age of the population was 46 years and 64% were 
male. The majority (88%) of injuries were blunt with an average ISS of 9 (1-75). Logistic regression analyses were 
performed using the abnormal CRI and pulse character thresholds (Table 1). An incremental improvement in 
predictive capability for LSI was demonstrated over abnormal PC for abnormal CRI and more prominently for 
abnormal PC plus abnormal CRI. 

Conclusions: Combining pulse character assessment with CRI has the potential to significantly enhance the 
recognition of injured patients requiring life-saving intervention thus providing valuable decision support 
information to prehospital providers. 

 

Table 1. Logistic regression analyses with subsequent odds ratios. Threshold values: Abnormal Pulse Character 
(SBP <100 mm Hg)  and Abnormal CRI  (CRI < 0.63). LSI- life-saving intervention; PC- pulse character; SBP- 

systolic blood pressure; CRI- compensatory reserve index 
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F.R.I.E.N.D. OR F.O.E.: A PROSPECTIVE EVALUATION OF RISK FACTORS FOR  
REINTUBATION IN SURGICAL AND TRAUMA PATIENTS 

Christopher P. Michetti, MD*, Margaret M. Griffen, MD*, Erik Teicher, Jennifer Rodriguez, Hani M. Seoudi, MD* 
Inova Fairfax Hospital 

Presenter: Christopher P. Michetti, MD 

Objectives: To investigate risk of unplanned reintubation (Failure of Extubation, FOE) using a Form for Re-
Intubation Evaluation by Nurses and Doctors (FRIEND) that was completed prior to all ICU extubations after 
passing a breathing trial. 

Methods: FRIENDs were prospectively collected from 1/1/16-05/31/17 on intubated adult trauma & nontrauma 
surgery patients (pts). Factors on the form were analyzed with multivariate logistic regression to determine odds 
ratios (OR) for FOE. Terminal extubations and tracheostomy pts were excluded. 

Results: 437 pts with median age 51 years had 461 extubations. 46 (10%) had FOE (37/271 [14%] trauma, 9/190 
[5%] surgery). Mean ICU days prior to 1

st
 extubation were 3.4 for those without, and 6.4 for those with FOE. See 

Table. 

Conclusions: Significant lung secretions, delirium, and use of enteral opioid medications at the time of extubation 
increased the odds of reintubation. Trauma patients had nearly triple the reintubation rate of nontrauma surgical 
patients. FOE risk can be assessed using a structured data form. 

 
  


