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RESUSCITATIVE THORACOTOMY 2015
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EAST RECOMMENDATIONS 2015

PICO #1 In patients who present pulseless to the Emergency Department with signs of life after penetrating thoracic injury, we strongly recommend
resuscitative Emergency Department thoracotomy. Strong Recommendation

PICO #2 In paticnts who present pulseless to the Emergency Department without signs of life after penetrating thoracic injury, we conditionally
recommend resuscitative Emergency Department thoracotomy. Conditional Recommendation

PICO #3 In patients who present pulseless to the Emergency Department with signs of life after penetrating extra-thoracic injury, we conditionally
recommend resuscitative Emergency Department thoracotomy. Conditional Recommendation

PICO #4 In patients who present pulseless to the Emergency Department without signs of life after penetrating extra-thoracic injury, we conditionally
recommend resuscitative Emergency Department thoracotomy.! Conditional Recommendation

PICO #5 In patients who present pulseless to the Emergency Department with signs of life after blunt injury, we econditionally recommend resuscitative
Emergency Department thoracotomy. Conditional Recommendation

PICO #6 In patients who present pulseless to the Emergency Department without signs of life after blunt injury, we conditionally recommend against
resuscitative Emergency Department thoracotomy.? Conditional Recommendation
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XRAY CONFORMATION




CASE: (Loosely based on the truth)
* 38 year old male s/p 6 story fall. Presents GCS-
5, BP- 90 HR-120

* During Primary Survey SBP drops to 50
 FAST EQUIVOCAL, MTP called
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SHOCK TRAUMA PROTOCOL

Access common femoral artery for a-ne
or REBOA

CXR
No REBOA possible aortic
injury?

Position REBOA in
ZONE 1. inflate
and proceed to

Emergent
Laparotomy

Position REBOA Pelvic xray
in ZONE | and fracture?
inflate

Position REBOA In
ZONE Hll and inflate




PROBLEMS?

Appropriate Patients?

Inflation time?

Reperfusion?

Effect on Cerebral and Cardiac Perfusion?

Credentialing? Vascular? Trauma? EM? Medics?
Competency?

Training?

12F Catheter- open repair
Lack of data (AORTA Trial)



Blood Is More Than PRBC’s...
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Whole Blood Composition Compared With
Component Therapy

Whole Blood (500 mL) Component Therapy (660 mL)

Hematocrit 38%-50% 1 unit PRBC = 335 mL with
hematocrit 55%

Platelets 150-400 K/wLL 1 unit platelets = 50 mL with

5.5 X 10" platelets

Plasma coagulation factors = 100% 1 unit plasma = 275 mL with
80% ot the coagulation activity
compared with whole blood

Thus, 1 unit PRBCs + 1 unit platelets + 1 unit FFP = 660 mL with
hematocrit 29%, platelets 88 K/uL, and coagulation activity 65% com-
pared with whole blood. PRBC = packed red blood cells.




Warm Fresh Whole Blood Is Independently
Associated With Improved Survival for Patients

With Combat-Related Traumatic Injuries
J Trauma 2009; 66: S69-S76

1 968 pts transfused in the
US Army Institute of
Surgical Research 2004-
07

1 Iraq and Afghanistan
theaters

1 Both 24 hour (96 vs 88%) Lo ok e 0002
and 30 day (95 vs 82%) |
survival were higher in
the Wh()le b|00d group 0.00 500  10.00 105532 2000 2500  30.00
over com ponent therapy Fis. 1. Kaplan-Meier curve of 30-day survival according to study

group.




The Ratio of Blood Products Transfused Affects
Mortality in Patients Receiving Massive Transfusions at

a Combat Support Hospital
J Trauma 2007; 63: 805 - 813

1 Retrospective review
of 246 massive
transfusion pts

1 Divided into 3 groups
based on FFP:PRBC
ratio:

— Low

(Low) 1:8 (Medium) 1:2.5 (High) 1:1.4

— M ed | um Plasma:RBC Ratio Groups
— High




Improvements in Early Mortality and Coagulopathy are Sustained
Better in Patients With Blunt Trauma After Institution of a Massive
Transfusion Protocol in a Civilian Level | Trauma Center

J Trauma. 2009:66:1616-1624.

1 Grady Memorial Hospital, Georgia

1 MTP activations on 73 trauma pts, and
compared to historical controls

1 Hac
1 Mu

similar demographics and ISS (29)
tidisciplinary team designed the protocol,

led

oy trauma surgeons, and key areas of the

hospital were inserviced



Improvements in Early
Mortality and
Coagulopathy are
Sustained Better in
Patients With Blunt
Trauma After Institution of

a Massive Transfusion
Protocol in a Civilian Level

| Trauma Center
J Trauma. 2009:66:1616—
1624.
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Massive Transfusion Guidelines
(Estimated activation 1-2/week)

VType and Crossmatch (lavender tube #1
» -this is a separate tube from CBC

/"Pt. at risk for uncontroliable ™\
bleeding. medical team \
activation /

Transfusion service

~Clinical Pathology

| DIC Panel (1 biue icp tube)

\ —STAT biood draw
\ -PT
-PTT
v | -Fibrnogen
N -Thrembin Time
’ Y ‘ -Ddimer
_~Immediate need for- no—» Conventional resuscitation, CBC (lavendor tube #2)
N V|ransfusian7A P ongoing evaluation ]ABG (heparinized syringe), (as necessary)
yes
s 2 -
For Adults (patients greater For Podiatrics (patients less than
than 50 kg): or equal to 50 kg):
Transfuse 2 units O-neg blood | Transfuse 0.1 unit’kg O-neg blood
Transfuse 4 units in 1 hour |
| Anticipate total requirement greater |
Anticipate total requirements
greater than or equal to 10 units than 1 unit
x
= ) | Conventional resuscitation
~_ Need MTG? > no # Indications 1o reconsider MTG
™~ o |--Reevaluate at intervals
yes
Y
Activate MTG with initial Activate MTG with initial
Adult MTG pack: Pediatric MTG pack:
6 units FRBCs 14 units PRBCs
4 units FFPs 2 units FFPs
1 apheresis pack of pits 1 apheresis pack of plts
4
g IfINR >1.5* If PIt Count <25 Anesthesia or Nursing
Initial Lab Results yes—» --Give 4 units FFP > -Give 1 apheresis pk 10 » Monitor CBC, PT, PTT,
“repeat until INR controlied increase pits by 25-50 K Fibrinogen q30min
X
A A
<leb 'es‘:'l" "‘;"f"‘\ > no Clearly document all
Sl product given and lab
results
yes
b v
S Repeat mitial MTG pack® Repeat Labs
_~Anticipate ongoing~_ o *Consideration for use of RF PT/PTT (blue top tube)
N bleading 7 y Vlia can be given afer 2 rounds Fibrinogen (blue top tube)
- of MTG pack CBC( top tube)
no
e ———x
/ Deactivate MTG
g T Transfusion senvice 1o check on
! Criteria: Normalized lab values | »  team If MTG has not been

| and/or no evidence of ongoing

bleeding

deaclivated for a while




Problem......

While it Is clear that patients benefit from early
Institution of a MTP...

It Is not so simple to predict those that would
most benefit from this, and the blood bank has
limited resources

Unfortunately, at most centers, the decision to
iImplement the MTP Is often subjective, and
based on the injuries, rather than physiologic
data

Current ongoing research into identifying and
predicting the exsanguinating patient earlier Is
INn the process



KISS

Penetrating mechanism (0 = no; 1 = yes)
Emergency department systolic blood pressure <90 mm
Hg (0 = no; 1 = yes)

Emergency department heart rate > 120 beats per minute
(0 = no; 1 = yes)
Positive FAST (0 = no; 1 = yes)




Tranexamic acid (TXA)

Activation of fibrinolysis Inhibition of fibrinolysis

Plasminogen Plasminogen

Lysine binding site t
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Fibrin degradation) Fibnin degradation

Panel A Panel B



Reduction in all-cause mortality;

14.5% in the TXA (1463/10,060)

16% In the placebo (1613/10,067),P=0.0035
Bleeding-related mortality reduced;

4.9% in TXA vs. 5.7% in Placebo

without an increase in fatal vascular occlusive events.

All cause mortality decreased;
10% (RR0.91,95% C1 0.85-0.97)
Risk of death from bleeding decreased;
15% (RR 0.85, 95% Cl 0.76-0.96).

JAMA Surg. 2013 Mar;148(3):218-25. doi: 10.1001/jamasurg.2013.764.

Association of cryoprecipitate and tranexamic acid with improved survival following wartime injury: findings
from the MATTERSs Il Study.

Morrison JJ, Ross JD, Dubose JJ, Jansen JO, Midwinter MJ, Rasmussen TE.
National Institute of Health Research, New Queen Elizabeth Hospital.

Abstract
OBJECTIVE: To quantify the impact of fibrinogen-containing cryoprecipitate in addition to the antifibrinolytic tranexamic acid on survival in
combat injured.

DESIGN: Retrospective observational study comparing the mortality of 4 groups: tranexamic acid only, cryoprecipitate only, tranexamic
acid and cryoprecipitate, and neither tranexamic acid nor cryoprecipitate. To balance comparisons, propensity scores were developed and
added as covariates to logistic regression models predicting mortality.

SETTING: A Role 3 Combat Surgical Hospital in southern Afghanistan.

PATIENTS: A total of 1332 patients were identified from prospectively collected U.K. and U.S. trauma registries who required 1 U or more
of packed red blood cells and composed the following groups: tranexamic acid (n = 148), cryoprecipitate (n = 168), tranexamic
acid/cryoprecipitate (n = 258), and no tranexamic acid/cryoprecipitate (n = 758).

MAIN OUTCOME MEASURE: In-hospital mortality.

RESULTS: Injury severity scores were highest in the cryoprecipitate (mean [SD], 28.3 [15.7]) and tranexamic acid/cryoprecipitate (mean
[SD], 26 [14.9]) groups compared with the tranexamic acid (mean [SD], 23.0 [19.2]) and no tranexamic acid/cryoprecipitate (mean [SD],
21.2[18.5]) (P < .001) groups. Despite greater Injury Severity Scores and packed red blood cell requirements, mortality was lowest in the
tranexamic acid/cryoprecipitate (11.6%) and tranexamic acid (18.2%) groups compared with the cryoprecipitate (21.4%) and no tranexamic
acid/cryoprecipitate (23.6%) groups. Tranexamic acid and cryoprecipitate were independently associated with a similarly reduced mortality
(odds ratio, 0.61; 95% Cl, 0.42-0.89; P = .01 and odds ratio, 0.61; 95% CI, 0.40-0.94; P = .02, respectively). The combined tranexamic acid
and cryoprecipitate effect vs. neither in a synergy model had an odds ratio of 0.34 (95% ClI, 0.20-0.58; P < .001), reflecting nonsignificant
interaction (P = .21).

CONCLUSIONS: Cryoprecipitate may independently add to the survival benefit of tranexamic acid in the seriously injured requiring
transfusion. Additional study is necessary to define the role of fibrinogen in resuscitation from hemorrhagic shock.




TXA

e A further, exploratory analysis found that
death due to bleeding was reduced if
tranexamic acid was administered up to 3
hours from injury

* death due to bleeding seemed to increase

with administration later than 3 hours after
injury.



THANK YOU..

*“If you ask me
anything | don't
know, I'm not
going to answer. “

Yogi

.Questions?




