There is a lack of comprehensive physiological data on
trauma victims during pre-hospital (field) and in-hospital

(bedside) care management.
Colin F. Mackenzie, MD
Former Director of National Study Center for Trauma and EMS
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vital Signs Data in Trauma Patients (VSDR)
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Pre-Hospital continuously

recorded VS and Events
Waveforms:
ECG (182Hz)
SPO2/CO2 (90 Hz)

Trend VS (1Hz):
HR/ECG-HR/SPO2-PR; SPO2;
NIBP(S/D/M); ETCO2; RR

Events:

Rapid Fluid Bolus
Manual Ventilation
Intubation; CPR; Rx

In-Hospital recorded VS
Waveforms:

ECG/ SPO2/CO2 (240Hz)
Trend VS (0.2 Hz)

HR/ECG-HR/SPQO2-PR; SPO2;

BP(S/D/M); ICP; ETCOZ; RR

Real-time Paramedics
feedback (www.vsdr.org)
Fluic administration,
Life Saving Interventions (LSI),
Lowest GCS, NIBP,HR
Likelihood of abdominal injury.

Paramedics Pre-Hospital RunSheet

Integrated Database for
linking VS, Events, Injury,
Intervention and Outcome

Pre-Hosptal VS:
In-Hospital VS:
Paramedics feedbacks:
Injury Severity and Scores:
1SS, TRISS, GCS, RTS
In-Hospital interventions:
Tracheal intubation,
Blood transfusion,
Chest tube

Abdominal surgery
Emergency surgeries

Qutcomes:

Shock Trauma Center Registry
Patient Demographics:

Labs and Qutcomes:
1SS, TRISS, GCS, RTS

Pre- and In-Hospital VS summary:

Trauma VS data cleaning

Algorithms
Pair matching

Poincare plot
Return mapping
Outlier identification

Abnormal VS feature

abstraction
Hypotension (SBP<100 mmhg)
Hypoxia (SPO2<95%)
Tachycardia (HR>100 bpm)
HRV

Multi-Variable based
Prediction
Algorithms
Development and
Verification

In-Hospital Electronic Medical Record
Labs, CT, X-rays, Rx
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Pre-Hospital Emergency Intubation Vital Signs
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VS variables
(Waveforms) ECG-WF | sPo2-wF | co2-wF Resp-WF

TotalN=157 | 45|  1s6] 6| = 17
% of cases

VS variables r ‘ r ‘
(Trends) | ™R SPO2 SPO2RP | ECGHR ETCO2 | NIBP-SDM [ RespRR™

| ToaIN=157 | 157 | 154 | 183 | 17 | 5 | 158 | 44




Un VS Collection
Sample Compress |Compress |Rate (data

VS Trends / Case VSData [edFile |edFile |Points per
Location Care Units Waveform Duration |Points  |Size Size second)
Pre-Hospital, 1
Field In-Flight Trends 56 Min ~ [50K 3MB 600KB |1 Hz

Waveform 56 Min 150K 10MB 2MB 90/182 Hz
In-Hospital
(Trauma Trauma Resuscitation Uni2
Center) Emergency Room(ER): Trends 7Hours  [50K oMB_———100KB z

Waveform THours [24M  (J500MB  |IOMB  |240Hz
In-Hospital  |OR 3 Trends 2.5H 12K 1.2MB[24KB 2 Hz

Waveform 2.5H 10M 300MB  |6MB 240Hz

4 2Day

In-Hospital ICU Trends 5Hours  |300K 30MB 600KB 0.2 Hz
In-Flight o TRU/ER.__ OR IC :
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We predict well patients well,

but we predict severely injured patients poorly

Richard P. Dutton, MD
Chief Anesthesiology, R Adams Cowley Shock Trauma Center

. Continuous High Bandwidth Trauma Patient VS collection
from the Field to Bedside

o Predict Shock and Trauma
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Charles "McC." Mathias, Jr., National Study Center
for Trauma and Emergency Medical Systems




