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ER2 Emergency Medicine 

----(_-., 
A!lllfOich 1D die Criticellr II Pdent 
1. Rapid Primary Survey [RPS) 
2. RRuscitJdion [Dfml concwnntwith 

RPS) 
3. Deteilad Sacondary Survey 
4. Definitive Care 

.._' I ,.l------------------, 
Noisy breathing is obstructed breathing 
until prawn olherwi&a. 

----(_-., 
Signs of Airway Obllrualian 
• Agi1iltion, confusion, "universal 

choking sign" 
• Respirmry dis1Jess 
• Feiuruto IIPaek. dy$phonia 
• Cymosis 

���
Medic:nona that c:u b• Deliqrld •m 
NAVEL 
Naloxone [Nen:en) 
A1ropina 
Ventolin [Salbutamol) 
Epinephrine 
Lidoc:eins 

----(_-., 
lndit:lltiDna fur lntallilticm 
• Unable to pratec:t airwly [e.g. 

Glasgow Coma Scale [GCS) < 8; 
airway tmuma) 

• lnlldequate axygenation with 
IIPontBneous !85pimlion [02 
setumion ����with 1 ���02 or 
rising �����

• Profound .tlack 
• Anticiplllory: in trauma, overdose, 

congestive heart flliluru [CHF), 
asthma. chronic obstructive 
pulmonary dileasa [COPO) and $/lloka 
inhalation injury 

• Anticipllled transfer of criticaUy iU 
peti81111 

..._,I ,.l------------------, 
Addld Equipmllllt 11111 Techniques In 
llltuWicm 
• Bougi• {usld liklegJiUwin) 
• Retrograde intubation {ffi threaded 

over a wirl inserted through skin and 
out mouth) 

• Lighted stylet {use light through skin 
111 detErmine if ffi in CO!Tilct place) 

• Fibreoptic in11Jbation- indiruct vision 
using fibraop1ic cable 
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Initial Patient Assessment/Management 

1. Rapid Primary Survey (RPS) 
• Airway maintenance with cervical spine (C-spine) control 
• Breathing and ventilation 
• Circulation (pulses, hemorrhage control) 
• Disability (neurological status) 
• Exposure (complete) and Envirorunent (temperature: control) 
• Continually reassessed during secondary survey 
IMPORTANT: always watch for signs of shock while doing primary survey (see Table 1) 

A. AIRWAY 
• first priority is to secure airway 
• assume a cervical injury in every trauma patient and immobilize with collar 
• assess ability to breathe: and speak 
• can change rapidly, therefore reassess frequently 

Airway Management 
• goals 

• permit adequate oxygenation and ventilation 
• facilitate ongoing patient management 
• give drugs via endotracheal tube (ETT) if IV not available 

• Note: start with basic management teclmiques before progressing to advanced (see below) 

I. Basic Airway Management (Temporizing Measures) 
• protect the C-spinc: 
• head-tilt (if C-spine injury not suspected) or jaw thrust to open the airway 
• sweep and suction to clear mouth of foreign material 

2. Definitive Airway Management 
• ETT intubation with inline stabilization of spine (Figure 1) 

• orotracheal ± Rapid Sequence: Intubation (RSI) preferred 
• nasotracheal- may be better tolerated in conscious patient 

• relatively contraindicated with basal skull fracture 
• does not provide 100% protection against aspiration 

• surgical airway (if unable to intubate using oral/nasal route and unable to ventilate) 
• cricothyroidotomy 

3. Rescue or Temporizing Measures 
• nasopharyngeal airway 
• oropharyngeal airway (not if gag reflex present) 
• "rescue" airway devices (e.g. laryngeal mask airway (LMA); Combitube•) 
• transtracheal j c:t ventilation through cricothyroid membrane (last resort) 

... 
No immldiate neld 

��

Trauma requiring nubltian 
I • Immediate need 

I • C·IIPine x-my •• Apn&IC Breathing 
I 

���� l ��
I 

Fiberoptic m or 
nasel m or RSI 

0ra1m 
[:!: RSI) 

Oralm 

1 
Omlm 
[no RSI) 

Nasalmororalm 
[:!: RSI) 

I • I I • Unable Unable lklable • • • Rescue devices or Rescue devices or Rescue ��������or 
cricothyroidotomy cricothyroido1Dmy cricothyroidotomy 

• 11 ... : CleoriiiQ lhe C.Spine ����������cli'lical -.sment. which ,..quim: 1) No midline tenderness 2) No focal neurol01,1ical delle its 
3] No dlltracting factors 111ch .. intOJication, lllt8racl LOC or dimctiiiQ injuri .. 

Figura 1. Approach to Endotracheal Intubation in an Injured Patient 
m-andalrlchaliltDI illublliDn; RSI-IIpid sequancs illubllim 

I 
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B. BREATHING 
• Look 

• mental status (anxiety, agitation, decreased WC), colour, chest movement (bilateral vs. 
asymmetrical), respiratory rate/effort, nasal flaring 

• Listen 
• sounds of obstruction (e.g. stridor), breath sounds, symmetry of air entry, air escaping 

• Fed 
• flow of air, tracheal shift, chest wall for crepitus, flail segments, sucking chest wounds, 

subcutaneous emphysema 

Breathing Assessment 
• measurement of respiratory function: rate, pulse oximetry, arterial blood gas (ABG), A-a gradient 

Management of Breathing 
• nasal prongs -+ simple face mask-+ oxygen reservoir -+ CPAP/BiPAP 
• Venturi mask: used to precisely control Oz delivery 
• Bag-Valve mask and CPAP to supplement ventilation 

C. CIRCULATION 

Definition of Shock 
• inadequate organ and tissue perfusion with oxygenated blood (brain, kidney, extremities) 

(see Table 2) 

Table 1. Major Types of Shock 
llypavalemic 
Hamon1lage (IIXIII'nill and illbll'nlll) 
SIMI'II bums 
Hijl olllplt fistulas 
Dehy!htion {diarrhea, DKA) 

Clinical Evaluation 

C.nliogenic 
Myoc:ll'dial Ischemia 
AnhytlmiiiS 
Congestive Heart Failure 
Cll'diomyopallies 
Cll'diac valve problems 

Distributive {vaodilltian) 
Septic 
Anaphylactic 
Neurogenic (spinal cord injury) 

Dbllruc:tive 
Cardiac tamponade 
Tension pnaumotho111X 
Nmonary entolism 
Aortic stenosis 
Constrictive ������������

• early: tachypnea. tachycardia. narrow pulse pressure, reduced capillary refill, cool extremities 
and reduced central venous pressure ( CVP) 

• late: hypotension and altered mental status, reduced urine output 

Table 2. Estimation of Degree of Hemorrflagic Shock 
CIBS I II 
Blood Loss <750 cc 750.1500 cc 
% of blood volume <15% 15-311% 
Pulse <100 >100 
Blood pressure Normal Ncrmal 
Respinrtory 111111 20 30 
Capillary ntil Normal Decreased 
UriiiiiY output 30 ce/lr" 20 cC/lr" 
Auid replacement Crystaloid Crystalloid 

Management of Hemorrhagic Shock 
• secure airway and supply 0 2 
• TREAT TilE CAUSE OF TilE SHOCK 
• control external bleeding 

•directpressure 
• elevate extremities if no obvious unstable fracture 

Ill 
1500.2000 cc 
30-40% 
>120 
Decreased 
35 
Decreased 
10 cC/lr" 
Crystalloid + blood 

• consider vascular pressure points (brachial, axillary, femoral) 
• do not remove impaled objects as they tamponade bleeding 
• tourniquet only as last resort 

• prompt surgical consultation for active internal bleeding 

IV 
>2000 cc 
>411% 
>140 
Decreased 
>45 
Decreased 
None 
Crystalloid + blood 

• infusion ofl-2 L ofNS/RL as rapidly as possible-+ 2large bore (14 gauge) IVs wide open 
• warm blood!IV fluids, especially for massive transfusions 
• replace lost blood volume at ratio of 3:1 with crystalloid 
• if inadequate response, consider ongoing blood loss (e.g. chest, abdomen, pdvis, extremities) -+ 

operative intervention required 
• indications for blood transfusion 

• severe hypotension on arrival 
• shock persists following crystalloid infusion 
• rapid bleeding 

Emergency Meclidne ER3 

\to, 
Shock in a trauma patient is 
hemorrhagic �����proven otherwiae. 

't' 
&-!If Shack 
SHOCKED 
Septic, SpinaVnaurovunic, 
Hernonhagic 
Ob5buctive (e.g. blnsion pneumolhomc, 
c.-diac tamponadll, pumonary 
BITiboliiiTI) 
Cardioqenic (e.g. blunt myocardial 
injury, arrhythmia, Ml) 
anaphylactiK 
Endocrine (e.g. Addison's, myxedema, 
coma) 
Drugs 

..... ' ' ���������������������

Estimm.d Sysbllk: Blo.cl ���������
Baed on Palhlon !If MDII Dlmll 
I'Bip.-ldtiPul• 

Radial 
Femoral 
Carotid 

��

siP (mmllg) 

>80 
>70 
>60 

����������Manqm18111 

RED 
Rest 
Elavat81ha bleeding area above the 
level of the ����������
Dirac! prauura on the blll8ding sitll 

.... ' , 
���������������������

Fluid ����������
Give bolus until HR diiCrlllllllll, �����
output picks up, and p!dierrt stabilizn 
Maintenance: 4-2-1 rule 
fir1t , Okg: 4CCI!qVhr 
1 G-20kg: 2cc;/kg/hr 
remaining weight 1 ����
replace ongoing lou• lll1d deficitli 
(lllmll , 0'11 of body weight) 
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����

Since only 30% of infused isotonic 
cryllllllloid& ruiTIIIin& in inlnlvm:ul• 
space, you must give 3x estimallld 
blood IDA. 

����

lnllllll ���������������af Any l'llllent 
inSbacll 
ABCs 
IV fluids 
Oxygen 
Monitor(HR, BP. urinl, manlldion, ��ut.l 
Control hemonbaQe 

It' 
Mllhod uf Aeleaintl 
L-1 af ConsciousnHI 

AVPU 
AI art 
Responds 1D Verbal stimuli 
Responds 1D Painful stimuli 
Unmponsivl 

Unprovwn or Hermful T-lnlllnts fw 
Hemenbegl Shock 
• ���������������position 
• Steroids (used only in spilll cord 

injuryl 
• MAST g11n11en!s 
• Vuopressors 

..... ii-Nwlljiiiiijftilil ...... il 
l'lliiiD will s.,ti: SIIICk 
NE.IA 2008; 358:877-87 
���lllldorril8d,doublt-bindlrilll 
l'llim: m pllilllll Mllslplic shock 
........ ���VIIQIIIIIIil (0.01 tu0.03 
u pnmal •mnpilaplrillii51D 1511Qper 
mirWI in addition ����������������������������������a 
mininun af 5UQ rl nllllpinlphri111. 
o.au Mcr1Jij;y llle 28 days ilf1lr ilart al 
irlu&illlll. 
......_: No signilicart dill!tence helween 1he 
�������������IIIII the ����������������II 
�������or 90dlys. HcMt., ilpililro Nth lisa 
-.1lplic lhol:t,IIIIOI!y IIIIIW1117Mir in lhe 
������������group. 

Folly Contrlindiclllelll 
• Blood at urelhn.l meatus 
• Scrutal hematoml 
• High-riding pro1111!1 on DRE 

Nil 1WI Conlreindbtion• 
• Si!Jlificlnt mid-face 1niUR11 
• BIHI skull frllcturu 
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• transfusion options with packed red blood cells (pRBCs) 
• crossmatched if possible 
• type-specific (provided by most blood banks within 10 minutes) 

• preferred to 0-negative un-crossmatched blood if both available 
• 0-negative (children and women of child-bearing age) 
• 0-positive if no time for cross-match (males/postmenopausal women) 
• anticipate complications with massive transfusions 
• consider replacement of other blood products (plalelets, FFP) after 2-4 units pRBCs 

• transfusion with fresh frozen plasma (FFP) 
• used for clinical evidence of impaired hemostasis 
• ongoing hemorrhage, PT > 1.5x normal range 

D. DISABILITY 
• assess level of consciousness by AVPU method (see sidebox) or GCS 

Glasgow Coma Scale (GCS} 
• for use in trauma patients with decreased LOC; good indicator of severity of injury and 

neurosurgical prognosis 
• may be used for metabolic coma. but less meaningful 
• most useful if repeated and used for monitoring of trend 

• change in GCS with time is more relevant than the absolute number 
• patient with deteriorating GCS needs immediate attention 
• prognosis based on best post-resuscitation GCS 

• reported as a 3 part score: Eyes +Verbal+ Motor = Total (see Table 3) 
• if patient intubated, GCS score reported out of 10 + T (T= tubed, ie. no verbal component) 

Table 3. Glasgow Coma Scala 
EyasOp• Best Yalbll Response Bill Motor lllsponsa 
Spontln!ously 4 Answers �����������appropriatl!ly 5 Obeys commands 6 
To voice 3 Confused, disoriented 4 Localizes ID pain 5 
To pain 2 ��������������words 3 Withdraws from pain 4 
No response 1 lncCJIT1lll!hensible sounds 2 Decorticate (flexionl 3 

No varbal respansa lleclllllbrate (axlllnsionl 2 
No response 

13-15 =mild injury. !1-12 = mod81118 ��������= sem injUJY 
Sal Tlbll28 for modliad r.cs for infants 111d childm 

E. EXPOSURE/ENVIRONMENT 
• undress patient completely and assess entire body for injury; logroll to examine back 
• digital rectal exam 
• keep patient warm with a blanket ± radiant heaters; avoid hypothermia 
• warm IV fluids/blood 
• keep providers safe (contamination, combative patient) 

2. Resuscitation 
• done simultaneously with primary survey 
• attend to ABCs (see Table 4) 
• manage life-threatening problems as they are identified 
• vital signs qS-15 minutes 
• ECG, BP and 0 2 monitors 
• Foley catheter and nasogastric (NG) tube if indicated 
• tests and investigations: CBC, electrolytes, BUN, Cr, glucose, amylase, INR/PTT, �������

toxicology screen, cross and type 
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Table 4. 2005 AHA CPR Guidelines 
Stlp/Aclion Adult>Jvn I Child: 1-8 yan I Infant <1 yw 
Airway Head tilt-chin lift 
Breaths 2 breaths 111 second/breath 
Foreign-body 
airway obstruction 

Abdcminal thrust I Back slaps and chest thrusts 

Cern pression In the centre Ill the chest, between ������� Just below nipple line 
landmarks 
Cern pression 2 Hands: Heel of 1 hand, 2 Hands: Heel of 1 hand with 2fingers 
msthod: pU&h hard &econd hand on top sBCOnd on IDp, or 
and fast and allow 1 Hand: Heel of 1 hand only 
fur cCJIT1llele recoil 
Ccmpression depth 11h ID 2 inches About IJliD 1/z the depth of the chest 
Compression rile 101Vmin 
Compression- 3D ccmpressians ID 2 ventiations 
ventilation rllio 
Compression· ��� Hands·cmly CPR is preferred �����byslllnder is not t111ined or does not feel confident in their ability ID 
CPR provide COIMintional CPR or if 1hB bystander is tained but choD&es ID use ������������
llefilrillation lmmadiatll delibrilation fur all rescuers responding ID a sudden No delitrillation 

witnessed collapse. CCJIT1llession ������������before A8l is 
considered if EMS arrival is >4-5 rrinutes aftsrthe cell 

3. Detailed Secondary Survey 
• done after rapid primary survey problems have been addressed 
• identifies major injuries or areas of concern 
• full physical exam and x-rays (e-spine, chest. pdvis -required in blunt trauma. consider 

T-spine and L-spine) 

HISTORY 
• "SAMPLE": Signs and Symptoms, Allergies, Medications, Past medical history, Last meal, 

Events related to injury 

PHYSICAL EXAMINATION 

Head and Neck 
• pupils 

• assess equality, size, symmetry, reactivity to light 
• inequality/sluggish suggests local eye problem or lateralizing CNS lesion 
• relative afferent pupillary defect (swinging light test) - optic nerve damage 
• extraocular movements and nystagmus 
• fundoscopy (papilledema, hemorrhages) 

• reactivity/level of consciousness (LOC) 
• reactive pupils + decreased we -+ metabolic or structural cause 
• non-reactive pupils+ decreased we-+ structural cause (especially if asymmetric) 

• palpation of facial bones, scalp 

Chest 
• inspect for midline trachea, flail segment: ���rib fractures in ���places; if present look for 

associated hemothorax, pneumothorax, and contusions 
• auscultate lung fields 
• palpate for subcutaneous emphysema 

Abdomen 
• assess for peritonitis, abdominal distention, and evidence of intra-abdominal bleeding 
• FAST (Focused Abdominal Sonogram in Trauma), diagnostic peritoneal lavage (DPL) or CT 
• rectal exam for GI bleed, high riding prostate and anal tone (best to do during the log roll) 
• bimanual exam in females as appropriate 

Musculoskeletal (MSK) 
• examine all extremities for swelling, deformity, contusion, tenderness, range of motion 
• check for pulses and sensation in all injured limbs 
• log roll and palpate thoracic and lumbar spines 
• palpate iliac crests and pubic symphysis, pelvic stability (lateral, AP, vertical) 

Emergency Meclidne ER5 

..... , , 
�������������������

����������Dllmd, NeiHMCtlve 
Pupil, Think: 
Focelmnslasion 
Epidlnl hematoma 
Subdurlll hema!DRII. 

����

Non-contrail held CT is lila bait 
imfll!ing modality for intracerabral injury. 

����

Sip af 111-.d lntr•Cfllni•l 
�������������

• Deteriorating LOC (hallmft) 
• Deteriorating ra.pimory pM!llm 
• Cushing reflex (high BP. low hellrt 

rate, irregular mpindions) 
• Latnlizing CNS signs (e.g. cranial 

nerve pal$ie5, hemiparesis) 
• SlizUI'II 
• �������������������illtel 
• NNand WA 
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,, , .. ������������������
.llbovab"s wrm-
• Capabl• adults haY8 the right to 

rafuu madiall traatmant 
• May r.fus• whole blood, pRBCs, 

platalllbi lll1d plalma evan lliflt-
saving 

• Should be questioned directly about 
tha us• of albumin, imrmrloglobuli'la. 
hamophilic preparations 

• Do not alow autologous transfusion 
unless there is unlntenupted exira 
corporul cin:ulation 

• Ulllllly ask for the highest possible 
quality of care �������the usa of the 
above interventions (e.g. crystalloids 
for volume expansion, attempts at 
biDOdiiiS SUrQII'ff 

• Patient will generally &ign h05pital 
forms rel11sing medical stall from 
liability 

• Molt I �����CIIN involv1 childrln of 
Jehovah's Witnesses; if lifit.saving 
treatment is refuaad contacllld CAS 

,, , .. ������������������
High Rilk .... rill. 
• MVC at high speed, resulting in 

ejKiion from vehicle 
• Motorcycl• collisions 
• v.hicll vs. flldertrian cruhn 
• FaD tram height >12ft [3.6 ml 
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Neurological 
• GCS 
• full cranial nerve exam 
• alterations of rate and rhythm of breathing are signs of structural or metabolic abnormalities 

• progressive deterioration of breathing pattern implies a failing CNS 
• assess spinal cord integrity 

• conscious patient: assess distal sensation and motor 
• unconscious patient: response to painful or noxious stimulus applied to extremities 

4. Definitive Care 
• continue therapy 
• continue patient evaluations and special investigations 
• specialty consultations including OR as needed 
• disposition: home, admission, or transfer to another setting (e.g. OR, ICU) 

Ethical Considerations 
Consent to Treatment: Adults 
• Emergency Rule: consent is not needed when patient is at imminent risk from a serious injury 

(e.g. severe suffering, loss oflimb, vital organ or life) AND obtaining consent is either: a) not 
possible (e.g. patient is comatose); OR b) would increase risk to the patient (e.g. time delay) 

• assumes that most people would want to be saved in an emergency 
• any capable and informed patient can refuse treatment or part of treatment, even if it is life-saving 

• consider: is the patient truly capable? Does pain, stress, or psychological distress impair their 
judgment? 

• exceptions to the Emergency Rule: treatment cannot be initiated if 
• a competent patient has previously refused the same or similar treatment and there is no 

evidence to suggest the patient's wishes have changed 
• an advance directive is available - e.g. do not resuscitate (DNR) order 

• refusal of help in a suicide situation is not an exception; care must be given 
• if in doubt, initiate treatment 

• care can be withdrawn if appropriate at a later time or if wishes clarified by family 

Consent to Treatment: Children 
• treat immediately if patient is at imminent risk 
• parents/guardians have the right to make treatment decisions 
• if parents refuse treatment that is life-saving or will potentially alter the child's quality of life, 

Children's Aid Society (CAS) must be contacted- consent of CAS is needed to treat 

Other Issues of Consent 
• need consent for HIV testing, as well as for administration of blood products 

Duty to Report 
• law may vary depending on province and/or state 

• gunshot wounds, potential drunken drivers, suspected child abuse, various communicable diseases 
• medical unsuitability to drive 

Traumatology 
• epidemiology 

• leading cause of death in patients <45 yrs 
• 4th highest cause of death in North America 
• causes more deaths in children/adolescents than all diseases combined 

• trimodal distribution of death 
• minutes: lethal injuries, death usually at the scene 
• early: death within 4-6 hours - "golden hour" (but decreased mortality with trauma care) 
• days-weeks: death from multiple organ dysfunction, sepsis, etc. 

• injuries generally fall into two categories 
• blunt (most common): motor vehicle collision (MY C), pedestrian-automobile impact, 

motorcycle collision, fall, assault, sports 
• penetrating (increasing in incidence): gunshot wound, stabbing, impalement 

Considerations for Traumatic Injury 
• important to know the mechanism of injury in order to anticipate traumatic injuries 
• always look for an underlying cause (alcohol, medications, illicit substances, seizure, suicide 

attempt, medical problem) 
• always inquire about head injury, loss of consciousness, amnesia, vomiting, headache and 

seizure activity 
























