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a n d  R e s p o n s e

A fter an E a rth q u a k e : M anagem ent of C ru sh  In ju r ie s  & C ru sh  
Synd ro m e

B a c k g r o u n d

C ru sh  in ju ry  and crush  synd rom e m a y re su lt f ro m  s tru c tu ra l collapse d u rin g  an earthquake. Crush injuiy is d e fin e d  as com press ion  o f  extrem ities o r 

o th e r pa rts  o f  th e  b o d y  th a t causes m usc le  sw e lling  a n d /o r n e uro log ica l d isturbances in  the  a ffe c te d  areas o f  th e  bo dy . T y p ic a lly  a ffe c te d  areas o f  the  

b o d y  inc lude  lo w e r extrem ities, u p p e r extrem ities, and  tru n k . Crush syndrome is loca lized  crush  in ju ry  w ith  system ic m anifesta tions. These system ic 

e ffec ts  are caused b y  a tra u m a tic  rh a b d o m yo lys is  (m uscle  b re a kd o w n ) and  the  release o f  p o te n tia lly  to x ic  m uscle  c e ll com ponents and  e lectro ly tes 

in to  the  c irc u la to ry  system . C ru sh  synd rom e can cause lo ca l tissue in ju ry , organ d ys fu n c tio n , and m etabo lic  abnorm alities, inc lud ing  acidosis, 

h yp erka lem ia , and hyp oca lcem ia .

P re v io u s  experience w ith  earthquakes th a t caused m a jo r s tru c tu ra l dam age has de m onstra te d  th a t the  inc idence o f  crush  synd rom e is 2 -1 5 %  w ith  

approx im a te ly  5 0 %  o f  those w ith  c ru sh  synd rom e deve lop ing  acute re na l fa ilu re  and  o v e r 50 %  needing fasc io to m y. O f  those w ith  re n a l fa ilu re , 50 %  

need d ia lysis.

C l i n i c a l  P r e s e n t a t i o n

S udden release o f  a crushed e x tre m ity  m a y  re su lt in  reperfusion syndrome—acute h y p o vo le m ia  and m etabo lic  abnorm alities. T h is  c o n d itio n  m ay 

cause le tha l cardiac a rrhy th m ias. F u rth e r, the  sudden release o f  tox ins  fro m  ne cro tic  m usc le  in to  th e  c irc u la to ry  system  leads to  m yo g lo b in u ria , w h ic h  

causes re n a l fa ilu re  i f  un trea ted.

H y p o t e n s i o n

•  M a ss ive  th ird  spacing occu rs, re q u irin g  considerab le  f lu id  re p lacem e nt in  the  f ir s t  24  h o urs ; P atients  m a y  sequester ( th ird  space) m o re  

th a n  12 L  o f  f lu id  in  the  crushed area o v e r a 4 8 -h o u r pe riod

•  T h ird  spacing m a y  lead to  secondary com p lica tio ns  such as co m p a rtm e n t syndrom e, w h ic h  is sw e lling  w ith in  a c losed an a tom ica l space; 

co m p a rtm e n t synd rom e o fte n  re qu ires fa sc io to m y

•  H y p o te n s io n  m a y  also co n trib u te  to  re na l fa ilu re

R e n a l  F a i l u r e

•  R h a b d o m yo lys is  releases m yo g lo b in , po tassium , phosphorous, and  crea tin ine  in to  the  c ircu la tio n

•  M y o g lo b in u r ia  m a y  re su lt in  re na l tu b u la r necrosis i f  un trea ted

•  Release o f  e lectro ly tes fro m  ischem ic m uscles causes m e tabo lic  ab norm alities

M e t a b o l i c  A b n o r m a l i t i e s

•  C a lc iu m  flo w s  in to  m usc le  cells th ro u g h  leaky m em branes, causing system ic h yp oca lcem ia

•  P o tass ium  is re leased fro m  ischem ic m uscle  in to  system ic c ircu la tio n , causing h yp erka lem ia

•  L a c tic  ac id  is re leased fro m  ischem ic m usc le  in to  system ic c ircu la tio n , causing m etabo lic  acidosis

•  Im b a lance  o f  po tassium  and ca lc iu m  m a y cause life -th rea te n ing  cardiac a rrhy th m ias , in c lu d in g  cardiac arrest; m e tabo lic  acidosis m a y 

exacerbate th is  s itua tion

S e c o n d a r y  C o m p l i c a t i o n s

•  C o m p a rtm e n t synd rom e m a y  o ccu r, w h ic h  w i l l  fu r th e r  w o rse n  vascu la r com prom ise

I n i t i a l  M a n a g e m e n t :  P r e h o s p i t a l  S e t t i n g

•  A d m in is te r in tra veno us flu id s  b e fo re  re leasing the  crushed b o d y  part. (T h is  step is especia lly im p o rta n t in  cases o f  p ro longe d  crush  [m o re  

th a n  4  h o u rs ]; h o w e ve r, c ru sh  synd rom e can  o ccu r in  crush  scenarios o f  less th a n  1 h o u r)

•  I f  th is  p rocedu re  is n o t possib le, con s id e r sh o rt-te rm  use o f  a to u rn iq u e t o n  the  a ffe c te d  lim b  u n t il  in tra veno us ( IV )  h y d ra tio n  can be
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in itia ted

I n i t i a l  M a n a g e m e n t :  H o s p i t a l  S e t t i n g  

H y p o t e n s i o n

•  In itia te  (o r  co n tin u e ) I V  h yd ra tio n — u p  to  1.5 L /h o u r

R e n a l  F a i l u r e

•  P re v e n t re na l fa ilu re  w ith  ap prop ria te  h yd ra tio n , us ing  I V  flu id s  and m a n n ito l to  m a in ta in  d iuresis o f  at least 300 c c /h r

•  T  riage to  hem odia lys is  as needed

M e t a b o l i c  A b n o r m a l i t i e s

•  Acidosis: A lk a lin iz a tio n  o f  u rin e  is c ritica l; a d m in is te r I V  sod ium  b icarbona te  u n t il  u rin e  p H  reaches 6 .5 to  p re ve n t m y o g lo b in  and u ric  

ac id  d e pos ition  in  k idne ys

•  Hyperkalemia/Hypocalcemia: C ons ide r ad m in is te ring  th e  fo llo w in g  (a d u lt doses): ca lc ium  g luconate 10%  10cc o r  ca lc iu m  ch lo ride  10%  

5cc I V  o v e r 2 m inu tes ; sod ium  b icarbona te  1 m e q /kg  I V  s lo w  push; regu la r in su lin  5-10  U  and D 5 O  1-2 am pules I V  bo lus; kayexala te  

25 -5 0 g  w ith  so rb ito l 2 0 %  1 0 0 m L  P O  o r P R

•  Cardiac Arrhythmias: M o n ito r  fo r  cardiac a rrh y th m ia s  and cardiac arrest, and tre a t acco rd ing ly

S e c o n d a r y  C o m p l i c a t i o n s

•  M o n ito r  casualties fo r  co m p a rtm e n t syndrom e; m o n ito r c o m p a rtm e n ta l pressure i f  eq u ipm en t is ava ilab le ; consider em ergency 

fa sc io to m y fo r  c o m p a rtm e n t syndrom e

•  T re a t open w o u n d s  w ith  an tib io tics , te tanus to xo id , and  de bridem ent o f  ne cro tic  tissue

•  A p p ly  ice to  in ju re d  areas and  m o n ito r fo r  the  5 P ’ s: pa in , pa llo r, parasthesias, pa in  w ith  passive m o ve m e n t, and pulselessness

•  O bserve  a ll crush  casualties, even those w h o  lo o k  w e ll

•  D e lays  in  h y d ra tio n  o f  greater th a n  12 ho urs  m a y  increase the  inc idence o f  re na l fa ilu re ; de layed m a n ifes ta tion s  o f  re n a l fa ilu re  can o ccu r

D i s p o s i t i o n

P atients  w ith  acute re na l fa ilu re  m a y  re q u ire  up  to  60 days o f  d ia lys is  tre a tm e n t; un less sepsis is present, pa tients  are lik e ly  to  regain  n o rm a l k id n e y  

fu n c tio n .
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•  C o n te n t source: N a tio n a l C en te r fo r  E n v iro n m e n ta l H e a lth  (N C E H ) (http://www.cdc.gov/nceh/) /A g e n cy  fo r  T  ox ic  Substances and Disease 

R eg is try  (A T S D R ) (http://www.atsdr.cdc.gov/) , N a tio n a l C en te r fo r  In ju ry  P re ve n tio n  and C o n tro l, D iv is io n  o f  In ju ry  Response 

(http://www.cdc.gov/injuryresponse/index.html)
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