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• What	  is	  altered	  mental	  status?	  

• How	  it	  happens?	  
• What	  Causes	  it?	  	  

• How	  to	  make	  the	  diagnosis?	  

• What	  to	  do	  in	  the	  ER? 	  	  

What	  we	  are	  going	  to	  cover	  today	  	  

• History	  
• Physical	  exam	  
• Labs	  
• Imaging	  



Presented	  with	  AMS	  …	  
Case	  1	  
72	  yo	  male,	  Confused	  for	  2	  weeks	  walking	  
around	  the	  house,	  no	  longer	  prepare	  
food,	  trouble	  walking,	  Seen	  in	  another	  
ED	  last	  week	  sent	  lab	  work,	  discharged,	  
answers	  yes	  and	  no	  only	  



Case	  2	  
72	  yo	  male,	  AMS	  2	  months,	  
Can	  not	  remember	  the	  
address,	  forgets	  what	  
happened	  today,	  Is	  scared	  
because	  he	  is	  geNng	  
Alzheimer,	  Can	  walk	  and	  eat,	  
answers	  appropriately	  	  

Presented	  with	  AMS	  …	  



Case	  3	  
52	  yo	  f,	  brought	  by	  
Grocery	  store	  owner.	  
Everyday	  costumer,	  a	  
very	  respecSul	  lady.	  
Today	  she	  is	  joking,	  
laughing,	  swearing	  
inappropriately!	  

Presented	  with	  AMS	  …	  



What	  is	  AMS?	  



•  Inappropriate	  behavior	  
•  Confusion	  
•  Aggression,	  depression,	  psychosis	  
•  Hyperalertness	  
•  ObtundaXon	  
•  Stupor	  
•  Coma	  



Alert	  and	  Oriented	  

It	  is	  all	  about	  the	  brain	  



Alert	  and	  …	  
Depressed	  Consciousness:	  Arousal	  	  
•  Responsiveness	  (GCS)	  
Small	  Brain	  stem:	  
Ascending	  re+cular	  
ac+va+ng	  system	  
(ARAS)	  

Large	  corXcal:	  Both	  
cerebral	  hemispheres	  or	  
global	  brain	  dysfunc+on	  	  



…	  Oriented*3	  
Confusion:	  CogniXon	  

•  Cerebral	  cortex	  
– General:	  Appearance?	  AgitaXon?	  Abnormal	  
behavior?	  

– ANtude:	  Toward	  you	  
– Speech	  
– Mood	  
– PercepXon:	  HallucinaXons	  (Touch,	  Audio,	  visual)	  
– Thought:	  Process	  (organized?),	  Content?	  
– Memory	  and	  A^enXon	  



AMS:	  10%	  of	  ED	  pa@ents	  

Confusion:	  	  	  	  	  	  	  	  	  2%	  of	  ED	  paXents	  
	   	   	   	  10%	  of	  all	  hospitalized	  paXents	  
	   	   	   	  50%	  of	  elderly	  hospitalized	  



How	  it	  happens?	  



Something	  is	  wrong	  with	  the	  brain	  
Outside	  the	  brain,	  inside	  the	  brain	  

Outside	  the	  brain:	  the	  basics	  

Shock:	  4	  types	  
COPD,	  CHF,	  PE,	  Asthma	  

Syncope:	  arrhythmia,	  vasodilataXon	  	  	  

O2	  

CO2	  

Glucose	  	  

Pressure	  



SXll	  outside	  the	  brain	  
Something	  wrong	  in	  the	  blood	  reaching	  the	  brain	  

Infec@ous:	  UTI,	  
pneumonia,	  sepsis,	  
even	  gastroenteriXs	  
and	  URI!	  

Metabolic:	  Sugar,	  Electrolyte	  
(hypos/hypers:	  Na,	  Ca),	  Liver,	  
Thyroid	  (low	  and	  high),	  DKA,	  
Kidney,	  Osmolarity,	  TTP	  

Drugs	  and	  Tox:	  CO,	  
Alcohol,	  NarcoXc,	  
Meds	  (BB,	  CCB,	  TCA,	  
Dig,	  AnXcolinergics,	  
AnXhistamines,	  	  
serotonin?	  NMS?	  
sedaXves,	  steroid),	  
Withdrawal	  

Deficiency:	  B12,	  
Thiamine,	  B6	  



Something	  wrong	  in	  the	  brain	  (neurologic)	  
•  Stroke	  (ischemic,	  hemorrhagic)	  
•  Seizure	  
•  Trauma	  
• Mass	  
•  Degenera@ve	  	  
•  Venous	  sinus	  thrombosis	  
•  Brain	  Edema	  (high	  al@tude)	  
•  Inflamma@on	  and	  infec@on	  (Vasculi@s,	  Meningi@s,	  
syphilis,	  Encephali@s,	  Herpes)	  

•  Temperature	  (hypo/hyper)	  
•  Demen@a	  
•  Delirium	  

– Psychiatric:	  We	  don’t	  know	  what	  is	  going	  on!	  





Let’s	  talk	  a	  bit	  more	  about	  delirium	  

•  Highest	  M&M	  when	  missed	  (independent	  
predictor	  of	  increased	  mortality	  within	  6	  
months),	  up	  to	  83%	  missed	  in	  the	  ED	  
– Dopamine	  vs	  Acetylcholine	  pathways	  
– Disorganized	  thinking,	  A^enXon,	  HallucinaXon,	  Acute,	  
FluctuaXon	  
•  HyperacXve-‐-‐-‐-‐Excited:	  Pain	  tolerance,	  sweaXng,	  tachypnea,	  
agitaXon,	  hyperthermia	  ,	  noncompliance	  with	  police,	  lack	  of	  
Xring,	  unusual	  strength,	  inappropriate	  clothing	  ,	  Metabolic	  
derangement	  and	  death	  	  

•  HypoacXve:	  More	  common	  









How	  to	  make	  a	  diagnosis?	  



What	  history	  tells	  you?	  
The	  greatest	  diagnosXc	  value	  	  
The	  story;	  AlternaXve	  source	  of	  history?	  

• Acute?	  	  
• Fever?	  	  
• Trauma?	  	  

• FluctuaXon?	  	  	  

• Headache?	  Pain?	  
• PMH?	  	  
• Meds?	  	  

• Drug	  use?	  	  



Age	  



What	  exam	  can	  tell	  you?	  

•  Vitals?	  	  
– Fever	  
– Hypotension,	  hypertension	  
– Bradycardia,	  Tachycardia	  
– HypervenXlaXon,	  hypovenXlaXon	  





Mental	  status:	  A&O	  (GCS,	  MMSE)	  
Eyes:	  Pupils?	  Nystagmus?	  Movements?	  
Neck:	  Trauma?	  SXffness?	  
Lungs:	  All	  lung	  stuff:	  Rales?	  Wheezing?	  	  
Cardiac:	  Murmur?	  Regular?	  
Abdomen:	  Tenderness?	  Sepsis?	  Trauma?	  
Skin:	  Rash?	  Shock?	  
Neurologic	  exam:	  

Focal?	  Non	  focal?	  
Brain	  stem:	  Oculocephalic	  reflex	  
OculovesXbular	  (COWS)	  



What	  labs	  will	  tell	  you?	  

•  Glucose	  
•  Everything!	  	  
–  CMP:	  Sodium?	  Ca?	  LFT?	  AG?	  
–  Blood	  Gas:	  PH?	  O2?	  CO2?	  CO?	  
–  CBC:	  WBC?	  Hgb?	  Plt?	  
– UA?	  	  
– Drugs?	  
–  Cardiac?	  Thyroid?	  Coag?	  LP?	  Drug	  levels?	  
–  LP	  even	  in	  absence	  of	  fever,	  also	  in	  new	  onset	  psychosis	  
(Authoimune,	  anX-‐NMDA	  rec)	  



What	  imaging	  will	  tell	  you?	  

EKG?	  	  
CXR?	  	  
CT?	  CT	  angio?	  	  
MRI?	  	  
US?	  	  
ECG?	  
EEG?	  



In	  the	  ED	  …	  

•  StabilizaXon:	  diagnosis,	  and	  treatment	  simultaneously.	  	  
•  Airway,	  breathing,	  circulaXon,	  Disability,	  Exposure:	  	  

•  IV,	  monitor,	  intubate	  if	  No	  gag	  reflex,	  GCS	  <	  8	  

•  Reversible:	  The	  cocktail:	  hypoglycemia,	  opiate	  overdose,	  
O2,	  thiamine,	  hypothermia,	  pain	  

•  Neurologic	  examinaXon	  before	  sedaXon	  and	  chemical	  
paralysis:	  Focal	  or	  non-‐focal?	  

•  Trauma	  paXents:	  Spinal	  immobilizaXon	  
•  Control	  agitaXon:	  Verbal,	  environment,	  restrains,	  meds	  

(Haldol,	  Versed)	  
•  ECG/Lab/Imaging	  
•  AB?	  LP?	  AnXdotes?	  EEG?	  





Presented	  with	  AMS	  …	  
Case	  1	  
72	  yo	  male,	  Confused	  for	  2	  weeks,	  walking	  
around	  the	  house,	  no	  longer	  prepare	  
food,	  trouble	  walking,	  Seen	  in	  another	  
ED	  last	  week	  sent	  lab	  work,	  discharged,	  
answers	  yes	  and	  no	  only.	  	  



Case	  1:	  History?	  Physical	  exam?	  Labs?	  Imaging?	  

•  TSH:	  0.000	  
•  T4:	  upper	  than	  detectable!	  

•  Thyroid	  storm!	  



Case	  2	  
72	  yo	  male,	  AMS	  1	  months,	  
Can	  not	  remember	  the	  
address,	  forgets	  what	  
happened	  today,	  Is	  scared	  
because	  he	  is	  geNng	  
Alzheimer,	  Can	  walk	  and	  eat,	  
answers	  appropriately	  	  

Presented	  with	  AMS	  …	  



Case	  2:	  History?	  Physical	  exam?	  Labs?	  Imaging?	  



Case	  3	  
52	  yo	  f,	  brought	  by	  
Grocery	  store	  owner.	  
Everyday	  costumer,	  a	  
very	  respecSul	  lady.	  
Today	  she	  is	  joking,	  
laughing,	  swearing	  
inappropriately!	  

Presented	  with	  AMS	  …	  



Case	  3:	  History?	  Physical	  exam?	  Labs?	  Imaging?	  

Finger	  sXck:	  20	  
Immediately	  responsive	  to	  
dextrose,	  personality	  
change!	  



Case	  4	  
75	  yo	  f,	  brought	  by	  family	  for	  
new	  onset	  depression	  and	  
being	  more	  forgeSul	  from	  a	  
months	  ago.	  Is	  slow,	  
answers	  appropriately,	  does	  
not	  know	  why	  she	  is	  here	  

Presented	  with	  AMS	  …	  



Ca:	  17	  

Case	  4:	  History?	  Physical	  exam?	  Labs?	  Imaging?	  

Lung	  Cancer:	  
Hypercalcemia	  



Presented	  with	  AMS	  …	  
Case	  5	  
30	  yo,	  confused,	  not	  
responding	  well,	  looks	  
to	  have	  difficulty	  
remembering,	  but	  stays	  
silent.	  Started	  this	  
morning	  when	  she	  
woke	  up,	  unable	  to	  
walk	  



FSG:	  550,	  PH:	  7.1,	  AG:	  35	  

Case	  5:	  History?	  Physical	  exam?	  Labs?	  Imaging?	  

DKA!	  



Presented	  with	  AMS	  …	  
Case	  6	  
52	  yo,	  one	  hour	  ago	  in	  
the	  store,	  fell,	  had	  
shaking	  for	  3	  minutes,	  
minimally	  responsive	  
only	  to	  pain	  since	  then	  



Case	  6:	  History?	  Physical	  exam?	  Labs?	  Imaging?	  



Case	  7	  
22	  yo,	  student,	  brought	  
by	  EMS,	  awake,	  
agitated,	  fighXng,	  not	  
following	  commands	  

Presented	  with	  AMS	  …	  



Case	  7:	  History?	  Physical	  exam?	  Labs?	  Imaging?	  

MeningiXs!	  



Case	  8	  
•  83	  yo	  f,	  brought	  by	  family,	  week	  since	  2	  days	  
ago,	  can	  not	  walk,	  falls,	  confused	  

Presented	  with	  AMS	  …	  



Case	  1:	  History?	  Physical	  exam?	  Labs?	  Imaging?	  

UA:	  WBC>100,	  LE	  pos,	  Nit:	  pos,	  Bacteria:	  Many	  

UTI!	  

The	  most	  common	  causee	  of	  delirium	  in	  elderly!	  



Case	  9	  
25	  yo	  m,	  brought	  by	  friends,	  unresponsive	  

Presented	  with	  AMS	  …	  



Case	  9:	  History?	  Physical	  exam?	  Labs?	  Imaging?	  

Opium	  Overdose!	  



Case	  10	  
45	  yo	  m,	  stu^ering	  since	  yesterday,	  can	  not	  answer	  
the	  quesXons	  

Presented	  with	  AMS	  …	  



Status	  EpilepXcus!	  

Case	  10:	  History?	  Physical	  exam?	  Labs?	  Imaging?	  



Case	  11	  
67	  yo	  m,	  agitated,	  does	  not	  stay	  in	  the	  bed,	  pulls	  
IV,	  not	  answering,	  talks	  to	  monkeys	  	  

Presented	  with	  AMS	  …	  



Delirium,	  acute	  pulmonary	  edema	  

Case	  11:	  History?	  Physical	  exam?	  Labs?	  Imaging?	  



Conclusion	  

•  Altered	  mental	  status	  has	  a	  wide	  range	  of	  
differenXal	  diagnosis	  

•  Causes	  in	  the	  brain,	  and	  outside	  of	  the	  brain	  
•  Rapid	  stabiliza@on	  in	  the	  ER	  
•  Value	  of	  history	  and	  physical	  exam:	  Guides	  to	  
use	  the	  labs	  and	  imaging	  



•  EM	  clinics	  of	  north	  america	  
•  TinXnally	  
•  EB	  medicine	  

•  Rosen	  
•  Up	  to	  date	  


