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27Hyponatremia

Serum sodium
<135 mEq/L 

Plasma
osmolality 

Hypotonic
hyponatremia 

Urine
osmolality 

ECFV

Hypotonic
hyponatremia 
• Hyperglycemia
• Mannitol therapy
• Glycerol therapy

Isotonic
hyponatremia 

• Paraproteinemia
• Hypertriglyceridemia

Excess water intake
• Primary polydipsia
• Excessive tap water
  in infant feedings
• Tap water enemas
  in infants
• Excess water ingestion
  during swimming 

Renal solute loss
• Diuretics
• Osmotic diuresis 
• Addison’s disease
• RTA with bicarbonaturia
• Salt losing nephritis

Extrarenal solute loss
• Skin
• GIT
(Gastrointestinal
Tract) 

Impaired renal
concentrating ability

Urinary
sodium

Renal failure

Edematous disorders
• CHF
• Cirrhosis
• Nephrotic
  syndrome 
    

Urinary
sodium

Decreased
ECFV

Increased
ECFV

Normal
ECFV

SIADH
• Drugs
• Tumors
• CNS disorders
• Nausea, pain,
  stress 
• Others

Endocrinopathies
• Hypothyroidism
• Glucocorticoid
  deficiency

Reset osmostat Potassium
depletion 
• Diuretic use

280−295 msom/kg >295 msom/kg

<100 msom/kg >100 msom/kg

>20 mEq/L <10 mEq/L >20 mEq/L <10 mEq/L

   Hyponatremia          
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45Burn Classifications

   Burn Classi fi cations          

Adult Child

Left leg =
13.5 %

Right leg =
13.5 %

Left leg =
18 %

Right leg =
18 %

Left arm =
9 %

Chest =
18 %

Chest = 18 %

Left arm =
9 %

Right arm
= 9 %

Right arm
= 9 %

Back =
18 %

Back =
18 %

Head = 18 %
(front and

back)

Head = 9 %
(front and back)

Perineum =
1 %

Perineum =
1 %

Parkland Formula = LR 4ml/kg/% burn TBSA in
 first 24 h + maintain fluids w/half in first 8 h + second half in last 16 h     
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   Subdural Hematoma 

    
 Used with permission from Stead et al., First Aid for the Radiology 
Clerkship, McGraw Hill          
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55Subarachnoid Hemorrhage
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58 Cervical Spine Alignment and Allowable Distances
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   Canadian C-Spine Rule 
  

Yes

Yes

Yes

No radiography

Any high risk factor that 
mandates radiography?
 1. Age >65 years
 2. Dangerous mechanism
 3. Paresthesias in extremities

Any low risk factor that allows
safe range of motion assessment?
 1. Simple rear-end MVC
 2. Sitting position in the ED
 3. Ambulatory at any time
 4. Delayed neck pain onset
 5. No midline cervical tenderness

Able to rotate neck actively
(45° left and right)

No

Radiography

Dangerous Mechanisms
  • Fall from ≥3 ft or 5 stairs
  • An axial load to the head
  • A motor vehicle collision
        At high speed
      (>100 km/h)
        Rollover
        Ejection
  • A collision involving a 
 motorized recreational
 vehicle
  • A bicycle collision

No

No

  

 Adapted from: Stiell IG, Wells GA, Vandemheen KL, et al. The Canadian 
C-spine rule for radiography in alert and stable trauma patients. JAMA. 
2001;286(15):1841–1848               
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101Ectopic Pregnancy

Suspected ectopic pregnancy

Yes

No

Not pregnantPregnant

Consider
alternative
diagnosis

Perform
endovaginal

US

IUPEctopic
pregnancy

Non-diagnostic
IUP (NDIUP)

Abnormal IUP

Assisted
reproductive
technology?

Consult OB,
type and screen,

2 large PIV’s

Obtain quant
HCG

>1,500<1,500

Consult OBRisk stratify

Low
suspicion

High
suspicion

D/C with ectopic
precautions and 

f/u quant in 
48–72 h

Consult OB

Consider 
alternative

diagnosis and
standard

prenatal care

Consult OB

Consult OB

  Reproduced with permission of F. E. Flach, M.D. University of Florida 
Pregnancy Algorithm  

   Ectopic Pregnancy                
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104 The Red Eye

   The Red Eye               

Red eye

Pain/photophobia?

Purulent?

NoYes

Watery?

Bacterial
conjunctivitis

Allergic 
or viral

conjunctivitis

Fever/rash?

Evaluate for 
iritis/uveitis,
glaucoma, 
or keratitis

Eye discharge

NoYes

Yes No

Think 
Kawasaki’s
(Peds), SJS

Eye
itching?

Yes No

Allergic 
conjunctivitis,
Blrepharitis, 

dry eye

Dry eye 
or topical 

toxicity
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116 Pediatric Fever (1–2 Month Old Infant)

   Pediatric Fever (1–2 Month Old Infant)  

 

2–3 months old

If normal:
Discharge home

with 24 h
f/u and no abx

UA, UC, CXR

Full sepsis
w/u and 

admit with abx

+ RSV or
+ Flu?

Modified sepsis
w/u without
LP or abx

Full sepsis
w/u and

admit with abx

Full sepsis
w/u and

admit with abx

>38.5 C 
and/or on abx

>38 C

Afebrile
and ill

Fever
and ill

Fever,
well-appearing

Treat as
neonates 

6–8 weeks4–6 weeks

Admit with abx

Abnormal UA
or CXR

If normal:
Discharge home

with 24 h
f/u and no abx

  

 Adapted from Pediatric Emergency Medicine Reports, Hernandez and 
Nguyen “Fever in Infants <3 Months Old: What is the Current 
Standard?”          
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121Retropharyngeal Abscess

   Retropharyngeal Abscess               

  *Solid arrow represents large amount of prevertebral edema 
 *Dashed arrow represents air 
 Used with permission from  fi rst aid for the emergency medicine clerk-
ship, 3rd Ed., by Stead et al., McGraw Hill  



122 Epiglottitis

  From  fi rst aid for the emergency medicine clerkship, 3rd Ed., by Stead 
et al., McGraw Hill  

   Epiglottitis                



123B. Allen et al., Quick Hits in Emergency Medicine, 
DOI 10.1007/978-1-4614-7037-3_20, 
© Springer Science+Business Media New York 2013

 Statistics                 

Statistics .........................................................  124

    20   



124 Statistics

   St
at

is
ti

cs
                

S
en

s 
=

 a
/a

+
c

P
P

V
 =

 a
/a

+
b

S
p

ec
 =

 d
/b

+
d

N
P

V
 =

 d
/c

+
d

R
R

 =
 (

a/
a+

b)
/(

c/
c+

d)
O

R
 =

 a
d/

bc
A

R
R

 =
 (

a/
a+

b)
/(

c/
c+

d)
N

N
T

 =
 1

/A
R

R

D
is

ea
se

N
o 

di
se

as
e

P
os

iti
ve

N
eg

at
iv

e

a c

b d

   Se
ns

  s
en

si
ti

vi
ty

, 
 Sp

ec
  s

pe
ci

 fi c
it

y,
  R

R
  r

el
at

iv
e 

ri
sk

, 
 A

R
R

  a
dj

us
te

d 
re

la
ti

ve
 r

is
k,

  P
P

V
  p

os
it

iv
e 

pr
ed

ic
ti

ve
 v

al
ue

, 
 N

P
V

  
ne

ga
ti

ve
 p

re
di

ct
iv

e 
va

lu
e,

  O
R

  o
dd

s 
ra

ti
o,

  N
N

T
  n

um
be

r 
ne

ed
ed

 t
o 

tr
ea

t  



125B. Allen et al., Quick Hits in Emergency Medicine, 
DOI 10.1007/978-1-4614-7037-3_21, 
© Springer Science+Business Media New York 2013

 Infusions, Pressors, and RSI                 

Medications and Infusions ................................  126

    21   



126 Medications and Infusions
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          A 
  Abdominal pain, pediatric , 118   
  Acetaminophen , 91, 92   
  Acidosis , 24, 40, 94   
  ACLS  .  See  Advanced  Cardiovascular 

Life Support (ACLS)  
  Acute coronary syndrome , 73   
  Advanced Cardiovascular Life 

Support (ACLS) 
 bradycardia , 3  
 description , 2  
 electromechanical dissociation , 5  
 PEA and asystole , 4  
 v- fi b , 5  
 v-tach , 5   

  Advanced Trauma Life Support 
(ATLS) 

 AMPLE history , 39  
 checklist , 42  
 primary survey , 38  
 shock , 43   

  Airway 
 Cormack-Lehane airway 

grades , 10  
 and intubation   ( see  Intubation)  

  Amiodarone , 126   
  AMPLE history , 39   
  Anion gap metabolic acidosis , 94   
  Antidotes , 93   
  Aortic dissection , 35   
  APGAR , 108   
  Aspirin (ASA) , 91   

  ATLS  .  See  Advanced Trauma Life 
Support (ATLS)   

  B 
  Bilirubin nomogram , 112   
  BPPV,      
  Broselow tape , 108   
  Brugada criteria, V-Tach , 81   
  Brugada syndrome , 80   
  Burn classi fi cations , 45    

  C 
  Canadian C-spine , 60   
  Cardiac arrest , 5   
  Cardiology 

 acute coronary syndrome , 73  
 Brugada criteria, V-Tach , 81  
 Brugada syndrome , 80  
 differential diagnosis, chest pain , 72  
 LAH , 77  
 LVH , 75  
 Sgarbossa’s criteria , 78–79  
 STEMI  vs.  benign early repol , 74  
 Wellens’ sign/syndrome , 82   

  Centor , 120   
  Cerebrospinal  fl uid (CSF) 

analysis , 32   
  Cervical spine alignment and 

distances , 58   
  Chest pain, differential diagnosis , 72   

 Index
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  Chest x ray (CXR) , 62–63   
  Chronic obstructive pulmonary 

disease (COPD) 
 hospital admission criteria , 21  
 ICU admission criteria , 21  
 mechanical ventilation , 11   

  Coma , 93, 97   
  Compartment syndrome , 68   
  Conjunctivitis , 104   
  COPD  .  See  Chronic obstructive 

pulmonary disease (COPD)  
  Cormack-Lehane airway grades , 10   
  CURB-65 , 18   
  CXR  .  See  Chest x ray (CXR)   

  D 
  Dehydration , 28, 30   
  Dens fracture,      
  Dialyzable toxins , 95   
  DIC  .  See  Disseminated  intravascular 

coagulation (DIC)  
  Disseminated intravascular 

 coagulation (DIC) , 88    

  E 
  Early goal-directed therapy , 15   
  Ectopic pregnancy , 101   
  Electrolyte equations , 30   
  Emphysema,      
  Epidural hematoma , 53   
  Epiglottitis , 122   
  Epinephrine , 126    

  F 
  Flexor tenosynovitis , 68   
      Fractional excretion of sodium 

(FeNa) , 30    

  G 
  Gastrointestinal (GI) 

 bleeding/hemorrhage , 84  
 Glasgow-Blatchford Score , 85   

  GCS  .  See  Glasgow Coma Scale (GCS)  
  Gestational sac , 100   
  GI  .  See  Gastrointestinal (GI)  
  Glasgow-Blatchford score , 85   
  Glasgow Coma Scale (GCS) , 41, 

111   
  Glaucoma , 104    

  H 
  Headache , 35   
  Head and neck , 119–122   
  Head CT criteria , 113   
  Head CT Decision Rules 

 blood , 52  
 brain and bone , 52  
 Canadian , 50  
 cisterns , 52  
 mild head injury/TBI , 48  
 Nexus-II , 49  
 Orleans Criteria , 51   

  Heart tones , 100   
  Hematology , 87–88   
  Hemodynamics , 16   
  Hemorrhage 

 classi fi cations , 44  
 shock , 43   

  Hypercalcemia , 29   
  Hyperkalemia (Hyper-K) , 24   
  Hypernatremia , 27   
  Hypokalemia (Hypo-K) , 25   
  Hyponatremia , 26   
  Hypothermia , 40   
  Hypovolemic shock , 43    

  I 
  ICH  .  See  Intracranial hemorrhage 

(ICH)  
  Idiopathic thrombocytopenic 

 purpura (ITP) , 88   
  Infusions , 126–127   
  Intracranial hemorrhage (ICH) 

 epidural hematoma , 53  
 subarachnoid hemorrhage , 55  
 subdural hematoma , 54   
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  Intubation 
 description , 8  
 dif fi cult tracheal , 10  
 Mallampati , 9, 10   

  Intussusception , 118   
  Iritis , 104   
  ITP  .  See  Idiopathic 

 thrombocytopenic 
purpura (ITP)  

  IUP , 100    

  K 
  Kanavel’s signs , 68   
  Keratitis , 104   
  Ketamine , 127   
  Kocher criteria , 107    

  L 
  LAH  .  See  Left atrial hypertrophy 

(LAH)  
  LBBB  .  See  Left bundle branch 

block (LBBB)  
  Left atrial hypertrophy (LAH) , 77   
  Left bundle branch block (LBBB) , 

78, 79   
  Left ventricular hypertrophy 

(LVH) , 75   
  LVH  .  See  Left ventricular 

 hypertrophy (LVH)   

  M 
  Mechanical ventilation , 11   
  Meckel’s diverticulum , 118   
  Mediastinum , 62   
  MI  .  See  Myocardial 

infarction (MI)  
  Migraine , 35   
  Myocardial infarction (MI) , 73, 78    

  N 
  Neck fracture , 60   
  Necrotizing enterocolitis , 118   

  Negative predictive value 
(NPV) , 124   

  Neurogenic shock , 43   
  Neurology 

 CSF analysis , 32  
 San Francisco Syncope Rule , 33  
 stroke and headache , 35  
 TPA, stroke , 34  
 vertigo , 36   

  Nexus 
 C-Spine , 59  
 Head CT Decision Rule, 

 Nexus-II , 49   
  NNT  .  See  Number needed to 

treat (NNT)  
  Non-anion gap metabolic 

acidosis , 94   
  NPV  .  See  Negative predictive value 

(NPV)  
  Number needed to treat 

(NNT) , 124    

  O 
  Obstructive shock 

 cardiac tamponade , 43  
 tension pneumothorax , 43   

  OD  .  See  Overdose (OD)  
  Odds ratio (OR) , 124   
  OR  .  See  Odds ratio (OR)  
  Orthopedics 

 compartment syndrome , 68  
 disposition , 69  
  fl exor tenosynovitis , 68  
 Ottawa ankle and foot , 66  
 Ottawa knee , 67   

  Osmolarity , 30   
  Ottawa ankle and foot , 66   
  Ottawa knee , 67   
  Overdose (OD) , 91    

  P 
  Pediatric fever 

 neonate , 115  
 old infants , 116, 117   
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  Pediatrics 
 abdominal pain , 118  
 APGAR , 108  
 bilirubin nomogram , 112  
 fever neonate , 115  
 GCS , 111  
 head CT criteria , 113  
 Kocher criteria , 107  
 old infants , 116, 117  
 Ossi fi cation Centers , 110  
 SALTR , 109  
 sick neonate “THE 

MISFITS,” 114 
 vital signs , 106   

  PERC  .  See  Pulmonary 
embolism rule-out criteria 
(PERC)  

  Pharyngitis , 120   
  Pneumonia , 18, 62   
  Pneumothorax , 62, 72   
  Positive predictive value 

(PPV) , 124   
  PPV  .  See  Positive predictive 

value (PPV)  
  Pressors and RSI , 125–127   
  Primary survey , 38   
  Propofol , 127   
  Pulmonary embolism 

 PERC , 19  
 Wells score , 20   

  Pulmonary embolism 
rule-out criteria 
(PERC) , 19   

  Push-dose pressors , 
125–127    

  R 
  Radiopaque substances , 95   
  Rapid sequence 

intubation , 127    
  Red eye , 104   
  Relative risk , 124   
  Resuscitation , 14   
  Retropharyngeal abscess , 121    

  S 
  Salter–Harris Fractures 

(SALTR) , 109   
  SALTR  .  See  Salter–Harris 

 Fractures (SALTR)  
  San Francisco Syncope 

Rule , 33   
  Sensitivity , 124   
  Sepsis 

 septic shock , 14, 15  
 severe , 14  
 SIRS , 14   

  Septic shock , 14, 15   
  Serotonin syndrome , 96   
  Severe sepsis , 14, 15   
  Sgarbossa criteria , 78–79   
  SIRS  .  See  Systemic In fl ammatory 

Response Syndrome (SIRS)  
  Speci fi city , 124   
  Statistics , 124   
  STEMI  .  See  ST segment  elevation 

myocardial infarction (STEMI)  
  Stroke 

 and headache , 35  
 TPA , 34   

  ST segment elevation myocardial 
infarction (STEMI) 

  vs.  benign early repol , 74  
 and sepsis , 14   

  Subarachnoid hemorrhage , 55   
  Subdural hematoma , 54   
  Systemic In fl ammatory Response 

Syndrome (SIRS) , 14    

  T 
  TBI  .  See  Traumatic Brain Injury 

(TBI)  
  Thrombotic thrombocytopenic 

purpura (TTP) , 88   
  Tissue plasminogen activator 

(TPA) , 34   
  Toxicology 

 acetaminophen nomogram , 92  
 anion gap metabolic acidosis , 94  
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 coma “AEIOU TIPS,” 97 
 coma cocktail , 93  
 dialyzable toxins , 95  
 ingestions , 91  
 non-anion gap metabolic 

 acidosis , 94  
 radiopaque substances , 95  
 serotonin syndrome , 96   

  Toxidromes , 90   
  Transfusion , 112   
  Transvaginal ultrasound , 100   
  Traumatic Brain 

Injury (TBI) 
 and mild head injury , 48  
 shock , 43   

  TTP  .  See  Thrombotic 
 thrombocytopenic 
purpura (TTP)   

  U 
  Ultrasound and pregnancy , 99–101    

  V 
  Ventilator settings , 11   
  Ventricular  fi brillation (v- fi b) , 2, 5   
  Ventricular tachycardia (v-tach) , 2, 5   
  Vertigo , 36    

  W 
  Wellens sign/syndrome , 82   
  Wells score , 20    

  Y 
  Yolk sac , 100          
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