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Overview	
  

  What	
  is	
  the	
  golden	
  hour?	
  Why	
  is	
  it	
  golden?	
  Why	
  
is	
  it	
  an	
  hour?	
  

  What	
  is	
  the	
  sensiAvity	
  and	
  specificity	
  of	
  focused	
  
abdominal	
  sonography	
  for	
  trauma	
  compared	
  
with	
  CT	
  scan,	
  diagnosAc	
  peritoneal	
  lavage	
  or	
  
examinaAon?	
  

  How	
  can	
  shock	
  be	
  classified	
  and	
  graded	
  



The	
  Golden	
  Hour	
  
	
  

“There	
  is	
  a	
  golden	
  hour	
  between	
  life	
  and	
  
death.	
  If	
  you	
  are	
  cri:cally	
  injured	
  you	
  have	
  
ess	
  than	
  60	
  minutes	
  to	
  survive.	
  You	
  might	
  
not	
  die	
  right	
  then;	
  it	
  may	
  be	
  three	
  days	
  or	
  
two	
  weeks	
  later	
  –	
  but	
  some-­‐thing	
  has	
  
happened	
  in	
  your	
  body	
  that	
  is	
  irreparable”	
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The	
  golden	
  hour	
  

Lerner	
  EB	
  &,	
  MoscaA	
  RM.	
  The	
  golden	
  hour:	
  ScienAfic	
  fact	
  or	
  medical	
  "urban	
  legend".	
  1991.	
  
Academic	
  Emergency	
  Medicine.	
  2001:8;758-­‐760	
  



Does	
  pre-­‐hospital	
  Ame	
  affect	
  
mortality?	
  

Newgard	
  et	
  al.	
  (2008)	
  Emergency	
  Medical	
  Services	
  Intervals	
  and	
  Survival	
  in	
  Trauma:	
  
Assessment	
  of	
  the	
  “Golden	
  Hour”	
  in	
  a	
  Northern	
  American	
  ProspecAve	
  Cohort.	
  	
  

2656	
  paAents	
  accross	
  10	
  sites	
  in	
  North	
  America.	
  SBP	
  <90,	
  
RR	
  <10	
  >29,	
  GCS	
  <12	
  or	
  advanced	
  airway	
  intervenAon.	
  
	
  
“No	
  significant	
  associaAon	
  between	
  Ame	
  and	
  mortality	
  
for	
  any	
  EMS	
  interval.”	
  
	
  



Trimodal	
  distribuAon	
  of	
  death	
  



Trimodal	
  distribuAon	
  of	
  death	
  
Demetriades	
  et	
  al	
  (2005)	
  Trauma	
  Deaths	
  in	
  a	
  Mature	
  Urban	
  
Trauma	
  System:	
  Is	
  “Trimodal”	
  DistribuAon	
  a	
  Valid	
  Concept?	
  

–  4152	
  trauma	
  deaths	
  examined:	
  
•  Trimodal	
  distribuAon	
  50.2%	
  first	
  1hr,	
  Second	
  peak	
  1-­‐6hrs	
  (18.3%),	
  
Late	
  >1wk	
  (7%)	
  

•  Death	
  from	
  penetraAng	
  trauma	
  and	
  head	
  trauma	
  did	
  not	
  follow	
  the	
  
trimodal	
  distribuAon	
  

Pang	
  et	
  al	
  (2007)	
  Is	
  the	
  trimodal	
  pajern	
  of	
  death	
  aker	
  trauma	
  
a	
  dated	
  concept	
  in	
  the	
  21st	
  century?	
  Trauma	
  deaths	
  in	
  
Auckland	
  2004	
  

–  	
  186	
  deaths	
  
–  Trimodal	
  distribuAon	
  of	
  deaths	
  not	
  demonstrated.	
  Most	
  pre-­‐
hospital	
  with	
  a	
  gradual	
  decrease	
  thereaker	
  



Bimodal	
  distrubAon	
  

•  Gunst	
  et	
  al	
  (2010)	
  Changing	
  epidemiology	
  of	
  trauma	
  
deaths	
  leads	
  to	
  a	
  bimodal	
  distribuAon	
  
–  Fist	
  peak	
  at	
  scene	
  (61%),	
  Second	
  peak	
  <4hrs	
  (29%),	
  late	
  
>4hrs	
  (10%)	
  

“	
  We	
  hypothesize	
  that	
  the	
  development	
  of	
  trauma	
  systems	
  
has	
  improved	
  prehospital	
  care,	
  early	
  resuscitaAon	
  and	
  
criAcal	
  care	
  leading	
  to	
  alteraAons	
  in	
  this	
  pajern”	
  

“Near	
  eliminaAon	
  of	
  the	
  late	
  peak	
  likely	
  represents	
  
advancements	
  in	
  resuscitaAon	
  and	
  criAcal	
  care	
  that	
  have	
  
reduced	
  organ	
  failure.”	
  



The	
  Golden	
  Opportunity	
  
"The concept of the ‘golden hour’ is important; a 1-2-
hour period during which all opportunities need to be 
taken to discover injuries that may cause death within 
minutes and then to discover injuries that may cause 
death within hours"


"No need for further clinical guesswork 2 hours after pt 
arrival"


•  hjp://surgwiki.com/wiki/
Principles_of_trauma_management#ch45-­‐fig1	
  	
  



BLUNT	
  ABDOMINAL	
  TRAUMA	
  



Assessing	
  and	
  managing	
  blunt	
  
abdominal	
  trauma	
  



EAST	
  guidelines	
  



EAST	
  guidelines	
  



E-­‐FAST	
  

Extended	
  Focused	
  Assessment	
  
with	
  Sonography	
  in	
  Trauma	
  
1.  Subcostal	
  pericardium	
  
2.  Coronal	
  Morrison’s	
  Pouch	
  
3.  Coronal	
  Spleno-­‐renal	
  angle	
  
4.  Pelvis	
  
5.  Right	
  and	
  lek	
  pleural	
  

spaces	
  



E-­‐FAST	
  
Pros:	
  

•  Rapid	
  	
  (3-­‐4mins)	
  
•  Repeatable	
  
•  non-­‐invasive	
  
•  Can	
  be	
  performed	
  

concurrent	
  to	
  
resuscitaFon	
  

	
  

Cons:	
  
•  Operator	
  dependent	
  
•  Early	
  scans	
  can	
  be	
  falsely	
  

negaAve	
  (min	
  200mls	
  
fluid)	
  

•  Cannot	
  determine:	
  
•  Source,	
  nature	
  of	
  free	
  fluid	
  
-­‐  Presence/level	
  of	
  organ	
  
damage	
  

-­‐  Presence	
  of	
  retro-­‐
peritoneal	
  injury	
  



DiagnosAc	
  Peritoneal	
  Lavage	
  (DPL)	
  



DiagnosAc	
  Peritoneal	
  Lavage	
  (DPL)	
  
•  Introduced	
  by	
  Root	
  (1965)	
  
•  Rapid	
  accurate	
  method	
  to	
  idenAfy	
  intra-­‐abdo	
  
haemorrhage	
  

•  Most	
  sensiAve	
  in	
  hollow	
  viscous	
  injury	
  +	
  
mesenteric	
  injury	
  

•  Accuracy	
  92-­‐98%,	
  but	
  significant	
  false	
  posiAve	
  
rate	
  (esp	
  in	
  pelvic	
  fractures).	
  	
  

•  Largely	
  replaced	
  by	
  FAST	
  +	
  CT	
  



Computed	
  Tomography	
  (CT)	
  



Computed	
  Tomography	
  (CT)	
  

•  Requires	
  a	
  co-­‐operaAve,	
  HD	
  stable	
  paAent	
  
•  Needs	
  availability	
  of	
  radiographers/
radiologists	
  to	
  interpret	
  scans	
  

•  Sens	
  92-­‐97.6%,	
  Specificity	
  98.7%	
  
•  Poor	
  predictor	
  of	
  mesenteric	
  injuries	
  and	
  may	
  
miss	
  hollow	
  viscous	
  injuries.	
  	
  

•  Detects	
  comcomitant	
  injuries	
  such	
  as	
  renal	
  
injury	
  



At a glance....

DPL	
   FAST	
   CT	
  

10-­‐15mins	
   2-­‐4	
  mins,	
  repeatable	
   Variable	
  Ame	
  

Inexpensive,	
  mobile,	
  
detects	
  bowl	
  injury	
  

Non-­‐invasive,	
  rapid,	
  
mobile,	
  inexpensive	
  
AddiAonally	
  looks	
  at	
  lung/
heart	
  

Non-­‐invasive,	
  highly	
  
accurate,	
  fixed	
  

Invasive,	
  misses	
  
retroperitoneal	
  and	
  
diaphragm	
  injuries.	
  Needs	
  
a	
  lab	
  to	
  interpret	
  results.	
  
Skills	
  shortage	
  

Not	
  good	
  in	
  obese,	
  intra-­‐
abdo	
  air,	
  pelvic	
  fractures.	
  
User	
  dependent	
  

Misses	
  diaphragm,	
  small	
  
bowel	
  and	
  pancreaAc	
  
injuries.	
  Exposes	
  to	
  
radiaAion,	
  expensive	
  

Accuracy	
  92-­‐98%	
   Sens	
  73-­‐88%	
  
Spec	
  98%	
  

Sens	
  92-­‐97%	
  
Spec	
  98.7%	
  



SHOCK	
  



Shock	
  

Inadequate	
  Assue	
  perfusion	
  	
  
–  insufficient	
  delivery	
  of	
  
metabolites	
  (eg	
  O2)	
  to	
  
sustain	
  aerobic	
  metabolism	
  
in	
  cells	
  	
  

– switch	
  to	
  less	
  efficient	
  
anaerobic	
  metabolism,	
  
producing	
  lactate	
  



Shock	
  

Manifests	
  as:	
  	
  
Haemodynamic	
  disturbance	
  	
  

	
  -­‐	
  SNS	
  sAmulaAon	
  –	
  tachycardia,	
  vasoconstricAon,	
  	
  
	
  increased	
  ventricular	
  contracAlity	
  

Organ	
  dysfuncFon	
  	
  
	
  -­‐	
  renal	
  impairment,	
  ischaemic	
  hepaAAs,	
  GIT	
  	
  
	
  necrosis	
  	
  





Classes	
  of	
  Haemorrhagic	
  shock	
  



Principles	
  of	
  management	
  
•  Assess:	
  
– ABCDEs	
  (ATLS	
  principles)	
  
–  Find	
  causes,	
  	
  haemorrhage	
  control	
  

•  Management:	
  
–  Simultaneous	
  to	
  assessment	
  
–  IV	
  access,	
  volume	
  replacement	
  
–  Resuscitate	
  with	
  blood	
  early	
  (MTP	
  if	
  necessary)	
  
– OpAmise	
  coagulaAon	
  

•  Reassess:	
  
– Monitor	
  haemodynamics,	
  Check	
  urine	
  output	
  


