THE RAPIDLY CHANGING LANDSCAPE OF EMS

WE MUST KNOW MORE, DO MORE, AND BE BETTER THAN EVER BEFORE
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Important System Practice updates:

Petition forms; CESSA Act planning; replantation centers; trauma surgeon field response; new prefemed
IV catheters; and peds pleural decompression needle size specified

PLEASE DISTRIBUTE IMMEDIATELY
We continue operating under IDPH COVID-19 Emergency Guidelines and Standard Capacity

10 EMS System Goals simply stated:
Align all policies, procedures, and practice to laws, rules, standards and guidelines applicable to EMS
Maintain a Just Culture and Culture of Safety that embraces diversity, equity, and inclusion
Comrunicate clearly; minimize misunderstandings
Meet or exceed benchmarks for performance
Resolve and remediate emors or inconsistencies in education andior practice
Effectively steward and optimize utilization of all resources
Eliminate waste
Mitigate risk
Prevent never events
Support, empower, educate, credeniial, and resource System members

To these ends, we've discovered several areas that need immediate attention and/or change:
INFO to KNOW!

The NWC EMSS requirement to complete Petition forms dates back to the 1970s.
This has been a huge area of misunderstanding and inconsistent practice over the years
as each hospital has its own interpretation of what EMS should document. The form was
not designed for EMS nor are we responsible for an involuntary commiiial.
IDPH Div. of EMS confirns that there is no requirement for EMS to complete these
forms in the EMS Act or Rules and it is a System requirement only.

Effective immediately, NWC EMSS personnel shall stop completing Petition Forms.

Instead, they shall thoroughly execute the provisions of the SOPs and document within
Image Trend software (using all available and applicable worksheets) their risk assessments
for viclent behawvior andfor suicide; the patient’s decisional capacity. and their supporting
rationale if they believe a patient would “intentionally or unintentionally infiict serious physical
ham upon themselves or others in the near future or is unable to provide for his or her own
basic physical needs so as to quard himself or herself from serious ham.” and needs
transport to a hospital for examination by a physician (Il Mental Health Code).

Petition forms

On August 25, 2021, Govemnor Pritzker signed CESSA into law, which requires emergency

Emergency response operators to refer calls seeking mental and behavioral health support to a new

Services and service that can dispatch a team of EMS or RN and mental health professionals instead of

Su Act police. We are awaiting emergency rules from IDF'I-_I and are working with community

[CESSA] partners and mental health professionals to determine the System’'s response. The law
must be implemented by July 2022.

Commumity

Amita Alexian Brothers Medical Center (ABMC) has informed us that they are no longer a
replantation center for hand injuries.
Please transport all patients requiring replantation to your closest Level | Trauma Center.

Replantation
centers

HOT OFF THE PRESSES
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Trauma surgeon
SCEne response

IV starts and
preferred
catheters

Peds pleural
decompression
needle specified

SOP, Procedurs
Manual and Drug
& Supply List
updates

The Region |X Trauma Committee nofified us that there is no longer a Region policy or
procedure for a trauma surgeon scene response. If you have an entrapped patient that
cannct be extricated, contact your nearest System OLMC physician to discuss options. These
are exiremely rare events as we never used the policy that has been eliminated.

PBPI results show that we have an urgent opportunity to improve IV success rates.

Members of multiple committees have identified variation in IV catheters available for
exchange at hospitals as one root cause of the problem.

The R&D Commiftee did a complete analysis of available catheters and their prefermed option.
The System endorses their recommendation.

Effective immediately: The System requests all our agencies and hospitals use up existing
IV catheters by atirition and stock the following IV catheters for EMS exchange ASAP:

-
383531 Mexiva Dual Port 2ga LO.75in 20 419 3 343,20
383532 Nexiva Dual Port 22ga Llin Case B S 429 5 M3
383536 Mexiva Dual Port 20ga Llin LCase &l <] 473 5 343.20
383539 Mexiva Dual Port 18ga 11.25in Case 2 3 4.9 3 343,20

Education and competency venfication is mandatory before the new catheters may be
rolled out at an agency. The manufacturers rep will contact Provider EMS Coordinators to
amrange for education at your location. Approved Peer Il or higher educators may conduct the
competency measurement for each paramedic/PHRN. Expect to hear from:

Paige Gruber

Temitory Manager, MDS - Vascular Access

E: paige m.gruben@bd.com | C: 708-912-7244

In keeping with the September CE, we have updated the Procedure Manual and S0Ps fo
differentiate pleural decompression needle sizes for adults and children 12 and younger.
Adult: 10 gauge; 37-3.25" needle or PneumoFe™ / Child 12 & younger: 14-16 gauge 1% needle

Because several of these changes directly impact our cumment SOPs, Drug and Supply List,
and Procedure Manual; revised editions are being issued now and posted to our
website. Please see the revised documents attached with this memo.

A full SOP update for Region IX is in the process of being drafted and will be taught in
May 2022 as a mandatory review.

Please submit your recommendations for change to Connie Mattera before Jan 1, 2022.

If you have any questions on any of these updates, please do not hesitate to reach out to either of us:

Matt Jordan: mjordan@nch.org
Connie Mattera: cmattera@nch.org




i,

https://depusitphutuas?ﬁ] StDEk'pthDS/E|EEtFiE-ShD!<.htm|

i

-
T |

Fae



witatRadoYwe

https://ed.sc.gov/districts-schools/special-education-services/additional-information-and-assistance/dyslexia-and-
other-reading-disorders/dyslexia-module-1-what-is-it-and-what-do-we-know-about-it/|
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WE WILL BE USING THIS SHEET
THROUGHOUT THE CLASS




WHAT IS THE MOST COMMON ETIOLOGY
OF SHOCK IN TRAUMA PATIENTS?

BRAIN INJURY

HEMORRHAGE
RESPIRATORY FAILURE i " —
CARDIAC INSUFFICIENCY .




2. ACTIVATION OF THE RENIN-ANGIOTENSIN-
ALDOSTERONE SYSTEM (RAAS) CAUSES
BLOOD VESSELS T0:

A. constrict

- -
B. piare oo




3. WHICH OF THESE OCCURS INALL

GAUSES (ETIOLOGIES) OF SHOCK?

M. 10SS OF VASCULAR FLUID VOLUME

B. DILATED BLOOD VESSELS FROM LOSS OF VASCULAR TONE

. CELLULAR HYPOXIA DUE TO A SUSTAINED PERFUSION DEFICIT P

D). cARDIAC PUMP DYSFUNCTION DUE TO MYOCARDIAL NECROSIS ’ 6-




4. THEPRIMARY ENERGY SOURGCE FOR
GELLS IS:




9. WHAT PHYSIOLOGICAL RESPONSE EXPLAINS WHY A
PATIENT MIGHT EXPERIENCE LIGHTHERDEDNESS, CP OR
SYNCOPAL EPISODE DURING HYPERVENTILATION
SYNDROME?

A. PcO2 DILATES CEREBRAL BLOOD VESSELS

B. Pco2CONSTRICTS CEREBRAL BLOOD VESSELS o

C. PCO2ACTIVATES THE SYMPATHETIC NERVOUS SYSTEM , 6-
[). PCO2ACTIVATES THE PARASYMPATHETIC NERUOUS SYSTEM




6. APATIENT WITH A REGENT HISTORY THAT SUGGESTS
INFECTION PRESENTS WITH AN ETCO, OF 30 AND A
QSOFA SGORE =2. WHIGH OF THESE IS A GLINICAL

PRESENTATION THAT DIFFERENTIATES SEPSIS FROM
SEPTIC SHOCK?

A. RrR>22
B. ssp<90

C. sKiNmoTTLING ’; —
D). HRBETWEEN 100-110 o




7.  WHAT SHOULD A PARAMEDIC SUSPEGT WHEN THE PATIENT'S
MAP IS <60 MMHG?

M. CEREBRALPERFUSION PRESSURE IS T0O HIGH

B. CORONARY ARTERY PERFUSION WILL BE INRDEQUATE

. HIGH AORTIC ROOT PRESSURES MAY CAUSE A VALVE PROLAPSE - :
I). THEPATIENT'S CARDIAC OUTPUT WILL BE OPTIMAL DUE TO PRESSURES WNL ‘ 5- ;




8. WHICH OF THESE IS THE EARLIEST GLINICAL SIGN THAT
THEBODY IS CHEMICALLY GOMPENSATING FOR AN

INCREASE IN ACGID BYPRODUCTS DUE TO HYPOVOLEMIC
SHOCK?

A. cvanosis -
B. cooL PALEEXTREMITIES ’ ‘
C. NARROWED PULSE PRESSURE

I). INCREASED VENTILATORY RATE AND DEPTH




Cardiogenic - March / April CE
v GOALS FOR TODAY
Cardiomyopathy
End stage valvular conditions

Distributive
Anaphylaxis
Sepsis

Neurogenic — August CE
Hypovolemic — August CE

Obstructive — September CE
PE
Cardiac tamponade
Pneumothorax



THIS IS SO BASIC...BUT
DON’T FORGET DR

Glucose
Nutrients

Just in time supply is
provided by the constant

passage of oxygenated blood
through the body's tissues =




DEFINING SHOCK

&

Oxygen from lungs QO @._Oxygen delivered
® O tocells

Red blood cell
Q9 Oxygenin
@0 red blood cell

CELLULAR HYPOXIA

All body cells require a
constant supply of fuel in
the form of O2 and other

nutrients like glucose

They cannot storehouse O,
for even a minute when
breathing room air.




- HOMEOSTASIS ¢ FEEDBACK
A e

778 on a cellular

R, level
N}
%% kol o (g )
SENSOR
RESPONSE\_/ \/RESPONSE

ITS A BALANCING ACT




COMMON DENOMINATOR

Failure of the circulatory
system to deliver
nutrients necessary for
cell survival and to
remove waste products
despite compensatory
mechanisms




How do we maintain perfusion?
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Need a good pump

Heart must pump enouZgsRslisISsRSREE D
vascular container fille diiglsRs=1Es
perfused based on demEglgls

https://www.health.harvard.edu/heart-health/can-stronger-muscles-pump-up-your-heart-health



Must have
sufficient

to fill the
vascular container
plus

oxygen carrying
capacity

Release to the
cells...

and remove
waste products.



INTACT PIPES

https://www.



BLOOD FLOW AND BLOOD PR}

Pressure exerted by blood
against vessel walls

Systolic pressure

Force generated by LV to eject blood
each time it contracts

Pressure exerted

Diastolic pressure N e by laak Heart ‘
Pressure in arteries when LV is resting . ; 1

Reflects systemic vascular resistance
Anteriole and
capillares (body)

https://www.emedicinehealth.com/high_blood_pressure/article ¥
em.htm




MAP

At normal, resting HR is calculated as:

MAP = DBP + % PP (SBP-DBP)

FENN ARSI RN .

DBP counts 2 x as much
oo as SBP; 2/3 of the cardiac
e Mo e N s 95 cycle is spent in diastole

VUV S
Yo g



BLOOD FLOW AND BLOOD PRESSURE

MAP depends on:

Blood volume

Cardiac output

Systemic vascular resistance
(SVR)

Central venous pressure (P,)




CARDIAC OUTPUT (CO)

Amount ejected w/ each
contraction (70 mL)

60-100
(72-75)
70 X 72 (5 L/min)

Amount of blood the heart
pumps in a given period of
time

https://docjana.com/cardiac-cycle/



WHAT DETERMINES STROKE VOLUME?

Determinants of stroke volume

Myocardial
Contractility Preload

\ | /

Stroke volume

Afterload

PRELOAD AND AFTERLOAD

Afterload

Resistance - left
ventricle must
overcome to
circulate blood

Hypervolemia
Regurgitation of
cardiac values

Increased in:
Hypertension
Vasoconstriction

T Afterload
T Cardiac workload

tps://www.pinterest.com/pin/507569820477250732/



WHY IS PRELOAD SO IMPORTANT?

Determines
amount of blood
the ventricle has to
circulate during
systole




' _ .
ENGINEERS IN THE ROOM! FI'I-I-
All pumps must be
orimed (preloaded) T
oefore they can

oump anything out




WHAT DECREASES PRELOAD
(FILLING OF THE HEART)?

Hemorrhage
Diaphoresis
N/V

3"d spacing
Dehydration
Renal failure
Diuresis

Obstruction
TPtx, CT, PE

PRELOAD

(Alling pressure, Starlings
Law of the Heart)

Vigor of
contraction

CONTRACTILITY

Sympathetic nerves weie

+

g catecholamines, drugs —_—

HOW CAN PRELOAD BE
INCREASED?

AFTERLOAD Fluid retention
(arterial pressure
opposing ejection)

HF

RF

IVF



AFTERLOAD Determinants of stroke volume

Afterload

Myocardial
Contractility

N |/

Stroke volume

Preload

https://www.amazon.c
om/Number-Brass-
Numbers-Better-

Mailboxes/dp/BO0OIPLV
HZI




WHAT IS AFTERLOAD?

Resistance the heart
must pump against to
eject blood

Determined by vascular
resistance + degree of
vasoconstriction

Constricted arteries = * Resistance
Dilated arteries = |, afterload = > SV




Determinants of stroke volume

Myocardial Afterload
Contractility Preload

N |/

Stroke volume




WHAT DETERMINES CONTRACTILITY?

Ability of heart to contract
(inotropy)

Independent of preload and
afterload

SNS activity

Rate and rhythm of contraction CARD'AC
Myocardial oxygenation CONTR ACT"—'TY

Functional myocardium

https://www.youtube.com/watch?v=b6HaCr2Rlaw



WHAT FACTORS AFFECT
CONTRACTILITY OF THE
HEART?



WHAT INCREASES
CONTRACTILITY?

Inotropes
Ca Cloride
Digoxin

Isuprel

WHAT DECREASES
CONTRACTILITY?

10mL NDC 0409-4928-34
10%
CALCIUM
CHLORIDE

Injection, Usp

1 gram (100
represents z;l/ ,,Tgu
14 mEg) G/

Normal heart

UfcShiiq-

CARDIOMYOPATHY

Dilated cardiomyopathy Hypertrophic cardiomyopathy




ntilation/perfusion
normalities

curs in early shock & |
ntractility

late shock it worsens and
comes "malignant” or
reversible because of the low
rfusion state

HYPOXEMIA

ACIDOSIS

anaerobic metabolism releases
lactate and acids

decreased renal perfusion

Myocardial ischemia develops
when arterial pressure falls and
further decreases contractility

situation intensifies in patients
with pre-existing coronary arter



Negative inotropes like
arbiturates, beta blockers,
alcium blockers, ganglionic

blockers, and lidocaine

Electrolyte imbalances

Myocardial remodeling (following M




HYPOTENSION IS HOW WE DEFINE SHOCK IN SOP

What
causes
low BP?

Cardiac insufficiency
Hypovolemia

Vasodilation (relative hypovolemia seen in
distributive or low resistance shocks, vasovagal
reactions)

Dysrhythmias (tachycardia/bradycardia)

Must always try to detect if CV compromise is
due to a rate, rhythm, volume, vascular, or pump
problem and treat the inciting cause



Abnormal findings: PU LSE PRESSU RE

Widened pulse pressure: >50
mmHg;

Ex: ICP

Narrowed pulse pressure: <30
mmHg. Indicates |CO in the face
of peripheral vasoconstriction
(compensatory response)

Tension pneumothorax; cardiac Pulse
tamponade Pressure . Pressure

Volume deficit of 15% or greater

http://www.learningaboutelectronics.com/Articles/Pulse-pressure-calculator.php



AMD NOW A HWORD
FROM OUR SPONSORS

Gallifrey Publc Rodio



SHOCK IS DISCUSSED BASED ON ETIOLOGY

Cardiac Cardiogenic
M
Volume Cardiomyopathy
Distributive End stage valvular conditions
Hypovolemic —trauma
Neurogenic Distributive
. Anaphylaxis
Obstructive Sepsis

Neurogenic —trauma
Obstructive - trauma
PE
Cardiac tamponade
Pneumothorax

See SOP p. 42



SCENARIO #1 AND DISCUSSION




SCENARIO #2 AND DISCUSSION




SCENARIO #3 AND DISCUSSION




SCENARIO #4 AND DISCUSSION




https://www.youtube.com/watch?v=vd7T0O9alAss



A PATIENT WITH RECENT HISTORY SUGGESTING INFECTION
PRESENTS WITH AN ETCO2 OF 30 AND QSOFA SCORE =2.

WHICH OF THESE IS A CLINICAL PRESENTATION THyl =
DIFFERENTIATES SEPSIS FROM SEPTIC SHOCK

A.  RR>22

B. MAP<G65

C.  Skin mottling

D. HR between 100-110 i |



WHICH OF THESE IS INDICATED FOR A PT IN CARDIOGENIC
SHOCK WITH RESPIRATORY FAILURE AND CRACKLES?

Nitroglycerine 0.4 mg SL
02 / C-PAP at 5 cm PEEP
0.9% NS IVF in 200 mL increments

© 60 » P

Norepinephrine 8 mcg/min
(2mL/min)




WHICH OF THESE SUGGEST A CLASS Il
HEMORRHAGE WITH A VOLUME LOSS OF 15-30%?

A. HR110
B. RR>35
o
D.

BP 90/70

Lethargy, coma



WHAT SHOULD A PARAMEDIC SUSPECT WHEN THE
PATIENT’S MAP IS <60 MMHG?

Cerebral perfusion
pressure is too high

Coronary artery perfusion
will be inadequate

High aortic root pressures
may cause a valve
prolapse

The patient’s cardiac b st
output will be optimal due T BB
to pressures WNL |



WHICH OF THESE SIGNALS THE TRANSITION FROM
COMPENSATED TO DECOMPENSATED SHOCK?

Dilated pupils
Heart rate > 110
Systolic BP less than 100

C/0O feeling cold and ,
shivering

© 0 w »




WHICH OF THESE IS THE EARLIEST CLINICAL SIGN THAT

THE BODY IS CHEMICALLY COMPENSATING FOR AN

SHOCK?
A. Cyanosis
B. Cool, pale extremities F F
0
C. Narrowed pulse pressure
D.  Increased ventilatory rate and depth A Opil_bee(\> SN



WHICH OF THESE CAN CAUSE OBSTRUCTIVE
SHOCK?

LV hypertrophy

Cardiac tamponade

A.
B. Arteriosclerosis
o
D.

Systemic histamine release



WHICH OF THESE IS ACCURATE REGARDING ELDERLY PATIENTS
IN SHOCK AND MAY BE HELPFUL WHEN INTERPRETING TH
SEVERITY OF THEIR CLINICAL PRESENTATION?

A. Medications may prevent expected tachycardiz
from volume losses

B. Existing HTN will allow the BP to compensate as
well as other healthy adults

C. Estimate acuity on their mental status as all
baseline VS will likely be abnormal

D. Increased reserves in all systems allow them to
compensate for a long time before crashing




NOW THAT
WAS A HAIR
RAISING
EXPERIENCE




