Shock in the Pediatric
Trauma Patient
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Objectives

* Review the pathophysiology of shock and discuss the most
common causes of shock in the trauma patient.

* Discuss priorities of care for a patient in shock.
 Describe current standards for treating shock in trauma patients.

* Review current evidence and upcoming trends in shock
management.




Shock

* “Post-injury collaﬁ$e” was recognized as early as ancient Greece
and Rome — by Hippocrates and Galen

» 1737 French military surgeon Henri-Francois Le Dran — choc -
described the impact or jolt after GSW and the sudden collapse

- Civil War surgeons recognized shock as a consequence of blood
loss after injury

* “A momentary pause in the act of death” - Harvard surgeon and
professor John Warren Collins 1800’s

* 1900’s — World War 1 — death thought due to "wound toxins” after
injury — not just blood loss

* Modern understanding of shock — World War 2

- R Adams Cowley — shock as a treatable, reversible process — The
Golden Hour




Shock

* Imbalance of oxygen supply
and oxygen demand

* Leads to cell dysfunction and
death - leads or organ
dysfunction and death - can
lead to death




Shock
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Shock

* #1 cause in the trauma patient — hemorrhage

* Where can life-threatening bleeding happen?
* Chest
* Abdomen
* Pelvis/Retroperitoneum
* Long bones
- External




Other causes of shock

* Obstructive —
« Tension Pneumothorax
» Cardiac Tamponade
- PE
* Distributive —
« Neurogenic
* Anaphylaxis
 Cardiogenic —
 Blunt cardiac injury
* MI




Care Priorities for Trauma Patlents

Primary Survey — recognition and
stabilization of IMMEDIATE LIFE THREATS

X — eXsanginating eXternal
hemorrhage

A — Airway

B — Breathing

C — Circulation

D — Disability

E — Environment and Exposure
Secondary Survey —

Thorough head to toe assessment




Nursing care for patient in shock

* Recognition
» Address bleeding
* |V access/IO access

* Blood replacement — 10-15 mL/kg
* Whole blood
- MTP

* Monitoring — VS, response to interventions




Recognizing Shock in Children

- Pale

* Delayed CRT

» Skin cool, mottled extremities
* Increased HR

* Altered LOC

* Hypotension — late sign

» Shock Index




Shock Index in Children

Shock Index — Pediatric Adjusted (SIPA)

- HR/SBP
« Ages 0-6: SIPA = 1.22 is abnormal
* Ages 7-12: SIPA = 1.0 is abnormal
* Ages = 13 SIPA = 0.9 is abnormal

* Less useful in younger children (0-4)




Classes of Shock
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Volume Resuscitation

AUHS Pediatric Massive Transfusion Protocol (MTP) Guidelines

Team Leader Responsibilities *Mass

bieeding with either shock or abnormal coagulopathy

Activate protoco:
e [ ry of type and screen apecimen to blood bank If not already |
* * am activting the Fedistric
o o e _____ b
Small, Medium, or Largs". & ;
TIEIT . e e DESGEN S

= fe—— Crystalloid — up to 20 mL/kg

the patient REQUEST, DELIVER AND TRANFUSE AS BELOW:
Call for each box a5 required and send
somecne to pick it up- cesigrated Transfuse 10-15 Transfuse 10-15 Prior to firet sooler
transport inivicusl (N0 cther Cuties otner miLfkg per product mLkg per proguct
‘than transport) per gose* per doga* Typeidereen . O O

ARemate infusions of products to avoid

P COOLER 1
swings in HE and cosg =
2 adduit REC

Call Bicod Bank wihen stopping MTF 2 adut FFP

“state | am deactivating MTP

Blocd Bank Resporsibilities

« Massive Transfusion - goal is balanced
resuscitation -2 1:1:1

 Whole Blood

Ensure X-match sample processed ASAP
after O pREC rejease

Prepare next cocler in acvance anc awsit
request

g
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Ensure supply of platelets.

Provide red cells less than 14 days old
whenever pozsibie for pMTP- SMALL (510

Pedistric MTF Activation Triggers
Clinical massive hemorrhage in » hard to
control ares

Labortory Studies- POC when availabie

Lozs of 50% of biood volume in 4 hours
Lozz of 1 Dlood volume in 24 hours (70
mi/kg in children and acolescents, 53
mi/kg in infants)

‘Shock index {HR/S8F) »2

‘Address abnormal |abs ungenty

Perzistent hemodynamic instability due to

hemarrhage i lab: ‘empties
Active slesding requiring operation, . R .
e i e g Medicaticn Considerstions: Hyperkslemis Ti:
invasive procedure to control ‘Tranexnmix Acid (TXA) 2% chicrice 20mg/kg IV jmax 1] or Cat
Danot run in same ine &z biood progucts. gluconate 60 mg/uz v {max 3g) (dirts/ na v
- ing Smg/kg with 1000mgin in push] do rot infusz in same line a5 blocd
2ZImL NS IV ower 10 minutes ONCE. (Max rate cts
Emargency Department [E0] with - produ
hemagyramic = 10omg/min| Dextrase 0.3 gkg and insuiin 0.1 unit/ig V.
instabity or cardiac amest by EMS report, ‘Consider maintenance infusicn: lmsilg.:'lllx‘nﬂm Max 235 destraze (=30mL of 030] ar 10
e to blood loss e
hawurz). Dextrase 30% [cantral]: 1-2mifkg
Typical Companent Volumes ::!'WP"LB;-' - X Dextrase 10% [peripherai]: 3mL kg
R calls: acult 330 mL L e Eafig IV |max
= 0 ‘Conjiagated Estragens [anly 10 years) 30mEg)
Flateiets: adult 270 mi. N s Jdmys. Al over 10
minutes
Transhusicn Guidelines * T B #/=23kg: 3mg netuized aver 10 minutes
FREC: 10-13 miig should incresse Hg oy ‘Admirister products via warmer or Level 1 infuser Hyperventiation
23gaL Initiate patient level interventions such 25 hemted vent  Furcsemice Lmg/kg IV [max 40mg)
dircuits, warmed bisnkets, heating lamps, head covering,

~FFP: 10-20 mi/kg should increase factor

oy " forced air warmers {such as Bair huggers), mattress, Acditicnal companent consideration:
Pz 10-45 milkg shoukd increase T cryopredpitate 0.2 units/kg |i.e. 2 unit/Skg)
plateiets by 30,000-100,000/uL for fibrinagen < 100 mg/dL



Trauma Diamond of Death

Coagulopathy

Hypocalcemia

i +»+» Pediatric Trauma Across the Care
Hypothermia Continuum (PTACC) — Shock lecture




Hematology: Low Titer O Blood (LTOWB)-WHOLE BLOOD (WB)

* Whole blood has been
administered to pediatric
patients in recent war
conflicts, but has not been

rigorously studied.
* No known

contraindications, but no
firmly established clinical

criteria exist for
transfusion of WB

+ B
O O

Recommendations include:

For patients < 40 kg, WB
should be delivered in unit
doses of 10-15 ml/kg.
Physiologic variables
should be interpreted by
age.

WB must be tested for all
required infectious disease
markers, and the ABO type
must be confirmed by
forward and back typing &
undergo standard testing
for the Rh type and RBC
antibody screen.

PRGiALIE TPAUMA SDEiEbY

A Voice for the Injured Child

pediatrictraumasociety.org

Infographic Author :

Karen Macauley

Pediatric Trauma Society Guidelines Hub —
Whole Blood Infographic




Summary

» Shock is a serious threat to the pediatric trauma patient.

 Treatment priorities for the trauma patient have evolved slightly to
iInclude XABCDE, but the goal remains to systematically evaluate
and treat immediate threats to life.

- Early recognition improves pt outcomes.

* Blood replacement remains key for the trauma patient in shock —
with the goal of replacing circulating volume, restoring end-organ
perfusion and cellular oxygen delivery without worsening the
Trauma Diamond of Death.
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