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ABSTRACT 

Envenomation by the  scorpion C .  scu lp tu ra tus  can be 
l i f e  threatening.  The ac t i on  o f  t h e  venom i s  t o  produce 
prolonged and excessive f i r i n g  o f  neuronal axons which 
r e s u l t s  i n  a wide v a r i e t y  o f  signs and symptoms. Records 
o f  670 p a t i e n t s  s u f f e r i n g  from scorpion s t i ngs  i n  c e n t r a l  
Arizona i n  1982 were reviewed t o  cha rac te r i ze  the  c l i n i -  
c a l  course o f  these pa t i en ts .  While adu l t s  appear t o  be 
stung more o f t e n  than ch i l d ren ,  c h i l d r e n  are more l i k e l y  

417 
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4 18 CURRY ET AL. 

t o  develop a severe i 11 ness r e q u i r i n g  i n t e n s i v e  suppor-  
t i v e  care.  The in t ravenous  a d m i n i s t r a t i o n  o f  s p e c i f i c  C .  
s c u l p t u r a t u s  antivenom r e s u l t s  i n  r e s o l u t i o n  o f  ser i0 i .E 
s igns and symptoms w i t h i n  minutes,  w i t h  p a t i e n t s  complete- 
l y  asymptomatic w i t h i n  1 1/2 hours.  The a d m i n i s t r a t i o n  
o f  antivenom i s  recommended as t h e  t r e a t m e n t  of c h o i c e  
f o r  severe envenomations a f t e r  t h e  i n i t i a t i o n  of appro- 
p r i  a t e  s u p p o r t i v e  ca re .  

INTRODUCTION 

Scorp ions were among t h e  f i r s t  an imals  known t o  

appear on l a n d  and even today pose a s e r i o u s  t h r e a t  t o  

l i f e  i n  many areas o f  t h e  wor ld .  F o s s i l s  o f  c r e a t u r e s  

which appear s i m i l a r  t o  p resen t  day species have been 

found i n  rocks  over 400 m i l l i o n  y e a r s  o l d  ( 1 ) .  

O f  t h e  approx ima te l y  650 known 1 i v i  ng speci  es, a1 1 

o f  t h e  dangerous sco rp ions  a r e  members o f  t h e  f a m i l y  
Buth idae ( 1 ) .  These ar thropods a re  w e l l  adapted t o  l i f e  

i n  d e s e r t  o r  semia r id  c o n d i t i o n s ,  and indeed most o f  t h e  

species l i v e  i n  such an environment.  

I n  t h e  c o n t i n e n t a l  U n i t e d  States,  t h e  o n l y  s c o r p i o n  

whose s t i n g  i s  t r u l y  dangerous t o  humans i s  Cen t ru ro ides  
s c u l p t u r a t u s .  It w i l l  be t h e  purpose o f  t h i s  a r t i c l e  t o  

d i scuss  t h e  c l i n i c a l  t o x i c o l o g y  o f  t h i s  species.  

C. SCULPTURATUS: DESCRIPTION AND HABITAT 

The body o f  a sco rp ion  c o n s i s t s  o f  3 main p a r t s :  t h e  

cephalothorax,  abdomen, and t h e  t a i l  o r  postabdomen. From 

t h e  cephalothorax a r i s e  2 p a i r s  o f  ped ipa lps  t o  which a r e  

a t tached  a p a i r  o f  chelae o r  p i n c e r s .  Cont inuous w i t h  t h e  

o p p o s i t e  end o f  t h e  abdomen i s  t h e  s ix-segmented t a i l .  

The l a s t  segment o f  t h e  t a i l  i s  termed a t e l s o n  and 
c o n t a i n s  t h e  venom apparatus.  I n  C. s c u l p t u r a t u s  t h e  

venom apparatus c o n s i s t s  o f  a p a i r  o f  venom glands and a 
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ENVENOMATION BY THE SCORPION 4 19 

s t i n g .  The g lands a r e  composed o f  2 t ypes  o f  t a l l  columnar 

c e l l s ,  One t y p e  o f  c e l l  i s  r e s p o n s i b l e  f o r  p r o d u c t i o n  o f  
t o x i n s  w h i l e  t h e  o t h e r  t y p e  o f  c e l l  i s  engaged i n  mucous 

p roduc t i on .  Both s e c r e t i o n s  make up t h e  venom of - C. 
s c u l p t u r a t u s  ( 2 ) .  

C. s c u l p t u r a t u s  ( a l s o  known as C. e x i l i c a u d a  o r  t h e  
"bark s c o r p i o n " )  ranges i n  s i z e  f rom 13 t o  75 m i l l i m e -  
t e r s ,  depending on t h e  degree o f  m a t u r i t y  ( 2 ) .  Ma jo r  

morpholg ic  c h a r a c t e r i s t i c s  t h a t  h e l p  t o  d i s t i n g u i s h  i t  

from o t h e r  sco rp ion  species i n c l u d e  t h e  f o l l o w i n g :  1 )  t h e  

p i n c e r s  a r e  s lender  and about 6 t imes  as l o n g  as t h e  
b roades t  p a r t ;  2 )  A smal l  t u b e r c l e  i s  l o c a t e d  a t  t h e  baSe 
o f  t h e  s t i n g  ( t h i s  may r e q u i r e  a m a g n i f y i n g  g l a s s  t o  
see);  3 )  The prox imal  t a i l  segment i s  r e c t a n g u l a r  r a t h e r  
t h a n  square shaped (See F i g u r e  I ) .  

A l l  scorp ions spend l i g h t  hours under cover  and a r e  

a c t i v e  a t  n i g h t  i n  warm temperatures.  They l i e  q u i e t l y  i n  
t h e i r  t e r r i t o r y  w a i t i n g  t o  ambush unsuspect ing p r e y  such 

as i n s e c t s  o r  smal l  l i z a r d s .  The p r e y  i s  cap tu red  w i t h  
t h e i r  p i n c e r s  and t h e n  k i l l e d  o r  p a r a l y z e d  w i t h  s t i n g s  
f rom t h e  t a i l  which i s  t h r u s t  ove r  t h e i r  backs. 

C. s c u l p t u r a t u s  i s  r a t h e r  un ique i n  t h a t  i t  i s  a 
c l i m b i n g  species and never burrows ( 2 ) .  As t h e  common 

name "bark sco rp ion "  i m p l i e s ,  t h i s  species p r e f e r s  t o  be 
i n  o r  near t r e e s ,  e s p e c i a l l y  sycamore, mesqui te,  o r  c o t t o n -  
wood. They can a l s o  be found near palm t r e e s .  

Scorp ions a r e  n o t  agg ress i ve  toward man and o n l y  
s t i n g  when handled o r  threatened.  I n  de fend ing  themselves 
t h e y  grasp t h e i r  v i c t i m s '  f l e s h  w i t h  t h e i r  p i n c e r s  and 
r e p e a t e d l y  s t i n g  t h e  v i c t i m  by t h r u s t i n g  t h e i r  t a i l  ove r  
t h e i r  bodies.  
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4 20 CURRY ET AL. 

Figure 1. Bark scorpion, Centruroides sculpturatus; a) enlarged chela; 
b) enlarged vesicle showing tubercle below sting. Body length, 
including tekOn, 55 mm. Reprinted by permission from Ref. (2). 

C. s c u l p t u r a t u s  i s  m a i n l y  found i n  Ar izona where i t  

has a s ta te -w ide  d i s t r i b u t i o n  ( 3 ) .  P a r t s  o f  Texas, New 

Mexico, n o r t h e r n  Mexico, and smal l  areas o f  C a l i f o r n i a  

( 4 )  a l s o  harbor  c o l o n i e s  o f  t h e  organism. Through our 

be ing consu l ted  regard ing  a c h i l d  who was c r i t i c a l l y  ill 
from a scorp ion  s t i n g ,  we r e c e n t l y  became aware o f  - C .  

s c u l p t u r a t u s  i n h a b i t i n g  t h e  area around t h e  n o r t h e r n  shore 
o f  Lake Mead i n  Nevada. 

It i s  impor tan t  t o  r e a l i z e  t h a t  s t i n g s  f rom - C. 

s c u l p t u r a t u s  are  n o t  always l i m i t e d  t o  t h e  above mentioned 
areas. Trave le rs  and vacat ioners  may unknowingly t r a n s p o r t  

scorp ions i n  personal  be longings t o  o t h e r  p a r t s  o f  t h e  
count ry  where envenomation may then t a k e  p l a c e  (5). 
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ENVENOMATION BY THE SCORPION 42 1 

C. SCULPTURATUS VENOM 

Chemical C h a r a c t e r i s t i c s  
Many sco rp ion  t o x i n s  can cause widespread e f f e c t s  

i n c l u d i n g  b l e e d i n g  d i s o r d e r s  (61, myocard ia l  i n j u r y  (7,8,- 
l o ) ,  pulmonary edema (8,9), c a r d i o v a s c u l a r  c o l l a p s e ,  neuro- 

t o x i c i t y  (111, and p a n c r e a t i t i s  ( 1 2 ) .  The e f f e c t  o f  - C. 

s c u l p t u r a t u s  venom, however, appears t o  be ma in l y ,  i f  n o t  

e n t i r e l y ,  n e u r o t o x i c .  As t h e  focus  o f  t h i s  a r t i c l e  i s  on 

t h e  c l i n i c a l  aspects of C. s c u l p t u r a t u s  envenomation, 

o n l y  a b r i e f  rev iew  o f  t h e  compos i t i on  and a c t i o n  o f  i t s  
venom w i  1 1 be presented. 

C. s c u l p t u r a t u s  venom i s  a complex chemical  m i x t u r e  
composed o f  a l a r g e  number o f  b a s i c  p r o t e i n s  o f  low 

mo lecu la r  weight  a long  w i t h  o t h e r  sma l l  molecules.  The 

venom i s  r e s i s t a n t  t o  t h e  a c t i o n  o f  p r o t e o l y t i c  enzymes 
and i s  dependent upon i n t a c t  d i s u l f i d e  b r i d g e s  (13, 28 ) .  

There a r e  no enzymes which cause t i s s u e  d e s t r u c t i o n ,  and 
t h i s  i s  why t h e r e  i s  u s u a l l y  no i n f l ammato ry  response a t  

t h e  s i t e  o f  t h e  s t i n g .  

A t  l e a s t  8 p r o t e i n  t o x i n s  o f  s i m i l a r  chemical  charac-  

t e r i s t i c s  have been i s o l a t e d  f rom C. s c u l p t u r a t u s  venom 
( 1 4 ) .  Those which have been analyzed a re  s i n g l e  chained 

p r o t e i n s  c o n t a i n i n g  no more t h a n  60 t o  70 amino a c i d s .  

There a re  severa l  d i s u l f i d e  b r i d g e s  i n  each c h a i n  which 

m a i n t a i n  t h e  t o x i n  i n  a compact and s t a b l e  s t r u c t u r e  ( 1 5 ) .  
Normal Axonal C o n d i t i o n  

Be fo re  d i s c u s s i n g  t h e  b i o l o g i c a l  a c t i o n  of t h e  neuro- 

t o x i n s ,  a ve ry  s i m p l i f i e d  and b r i e f  r e v i e w  o f  axonal  
conduc t ion  w i l l  be presented.  

Each nerve c e l l  possesses an a c t i v e  sodium pump 

which moves Na' from i n s i d e  t h e  c e l l  t o  t h e  o u t s i d e ,  
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CURRY ET AL. 4 2 2  

r a i  s 
t h e  

c o n t  

ng t h e  r e l a t i v e  c o n c e n t r a t i o n  o f  p o s i t i v e  charges on 

o u t s i d e  o f  t h e  c e l l  membrane. The membrane a l s o  

i n s  channels through which sodium i o n s  may move i n t o  

t h e  c e l l ,  depending on whether t h e  sodium channels a r e  

a c t i v a t e d  (permeable t o  sodium) o r  i n a c t i v a t e d  ( imper-  
meable t o  sodium). I f  sodium channels were n o t  i n a c t i v e  

w h i l e  t h e  neuron was a t  r e s t ,  Na would q u i c k l y  move i n t o  

t h e  c e l l  because o f  t h e  a t t r a c t i o n  o f  t h e  r e l a t i v e l y  

n e g a t i v e  i n t r a c e l l u l a r  space, and because o f  t h e  tendency 

t o  d i f f u s e  down a c o n c e n t r a t i o n  g r a d i e n t .  However, because 

o f  t h e  a c t i v e  sodium pump and because o f  t h e  i n a c t i v a t e d  

sodium channels,  t h e  neuron i s  a b l e  t o  m a i n t a i n  a r e s t i n g  

membrane p o t e n t i a l  o f  about -90mv, t h e  i n s i d e  be ing  r e l a -  

t i v e l y  n e g a t i v e  t o  t h e  ou ts ide .  

I f  a neuron i s  e x c i t e d  (e.g. by a n e u r o t r a n s m i t t e r  
o r  p ressu re )  sodium channels w i l l  become s l i g h t l y  a c t i -  

vated, and a smal l  inward c u r r e n t  o f  Nat w i l l  develop, 

r e s u l t i n g  i n  t h e  membrane p o t e n t i a l  moving toward ze ro  

(becoming l e s s  n e g a t i v e  as p o s i t i v e  charges move i n t r a c e l l -  

u l a r l y ) .  Th i s  s l i g h t  d e p o l a r i z a t i o n  o f  t h e  c e l l  membrane 

causes f u r t h e r  a c t i v a t i o n  o f  sodium channels w i t h  a g r e a t -  

e r  inward movement o f  Na . Th is  p o s i t i v e  feedback c y c l e  

con t inues  u n t i l  t h e r e  i s  a massive i n f l u x  o f  Na r e s u l t i n g  
i n  t h e  p r o d u c t i o n  o f  a p o s i t i v e  a c t i o n  p o t e n t i a l .  Du r ing  

t h e  d e p o l a r i z a t i o n  which produces t h e  a c t i o n  p o t e n t i a l ,  

sodium channels a re  q u i c k l y  i n a c t i v a t e d .  The r e s t i n g  mem- 

brane p o t e n t i a l  t hen  r e t u r n s  t o  about -90mv as p o s i t i v e l y  
charged potassium i o n s  move o u t  o f  t h e  c e l l  t o  t h e  
e x t r a c e l l u l a r  space. 

A c t i o n  o f  Neurotox ins 

t 

t 

t 

The p r o t e i n  neu ro tox ins  i n  C. s c u l p t u r a t u s  venom 
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ENVENOMATION BY THE SCORPION 4 2 3  

b i n d  t o  sodium channels t o  cause incomplete sodium channel  

i n a c t i v a t i o n  (14,16). These t o x i n s  can be d i v i d e d  i n t o  a t  

l e a s t  2 main groups w i t h  r e g a r d  t o  t h e i r  e f f e c t s  on 

axonal membranes ( 1 4 ) .  

One group causes incomplete sodium channel i n a c t i v a -  
t i o n  d u r i n g  d e p o l a r i z a t i o n ,  r e s u l t i n g  m a i n l y  i n  a widening 

o f  t h e  a c t i o n  p o t e n t i a l .  These t o x i n s  have been termed 
" s t a b i l i z e r s "  because o f  t h e i r  a b i l i t y  t o  m a i n t a i n  t h e  

sodium channel i n  an i o n  conduc t ing  s t a t e  ( 1 6 ) .  

The second group o f  t o x i n s  a c t  t o  i nduce  a s l o w l y  

develop ing inward sodium c u r r e n t  a f t e r  membrane r e p o l a r i z a -  

t i o n  ( f o l l o w i n g  a d e p o l a r i z a t i o n ) .  T h e i r  a c t i o n  r e s u l t s  

i n  t h e  movement o f  t h e  p o s i t i v e  feedback system i n v o l v i n g  

sodium channel a c t i v a t i o n  and e e l  1 membrane d e p o l a r i z a t i o n  

t o  more n e g a t i v e  membrane p o t e n t i a l s  ( 1 4 ) .  That i s ,  t h e r e  

i s  more sodium channel a c t i v a t i o n  a t  a g i v e n  n e g a t i v e  

membrane p o t e n t i a l  t h a n  would be p resen t  i n  t h e  absence 

of t h e  t o x i n .  Th i s  i s  a l s o  accompanied by a decrease i n  

t h e  h e i g h t  of t h e  a c t i o n  p o t e n t i a l ,  a l t hough  i t  i s  u s u a l l y  

s t i l l  q u i t e  adequate f o r  p ropaga t ion  down an axon. 

The a b i l i t y  of t h e  t o x i n s  t o  widen a c t i o n  p o t e n t i a l  

and t o  enhance membrane d e p o l a r i z a t i o n  b y  p roduc ing  an 

i nward  Na' c u r r e n t  a t  more n e g a t i v e  membrane p o t e n t i  a1 s 

causes o r  enhances r e p e t i t i v e  f i r i n g  of axons. 

One m igh t  expect t h a t  t h e  t o x i n s  f rom C. s c u l p t u r a t u s  

venom migh t  a l s o  a f fec t  d e n d r i t e s  and muscle s i n c e  a l l  

e x c i t a b l e  membranes possess sodium channels and undergo 

d e p o l a r i z a t i o n  w i t h  t h e  p ropaga t ion  o f  an a c t i o n  poten-  

t i a l .  Indeed i t  has a l r e a d y  been shown t h a t  one t o x i n  o f  

C. s c u l p t u r a t u s  venom can s t i m u l a t e  c h i c k  muscle i n  v i t r o  

i n  t h e  presence of neuromuscular blockade, i n d i c a t i n g  a 
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d i r e c t  e f f e c t  on muscle ( 1 7 ) .  However, most i n  v i t r o  
s t u d i e s  which b e s t  c h a r a c t e r i z e  t h e  a c t i o n s  o f  t h e  t o x i n s  

have been done on axonal p repara t i ons ,  a l t hough  f u t u r e  
research may show impor tan t  e f f e c t s  on e x c i  t ab1  e membranes 
o t h e r  t h a n  axons. 

The pro longed and excess ive f i r i n g  o f  axons induced 
by C. s c u l p t u r a t u s  venom would be expected t o  produce 

excess ive a c t i v i t y  o f  t h e  r e s p e c t i v e l y  i n n e r v a t e d  e f f e c t o r  
organ. Fo r  example, spontaneous and uncoord ina ted  muscular 
a c t i v i t y  would r e s u l t  f rom excess ive p r e s y n a p t i c  a c t i v i t y  

a t  t h e  neuromuscular j u n c t i o n .  I nc reased  s a l i v a t i o n  would 

be expected because of s t i m u l a t i o n  o f  s a l i v a r y  g lands by 
parasympathet ic nerves. Catecholamine r e l e a s e  f rom adren- 
e r g i c  nerve endings and f rom t h e  adrenal  medul la  p l a y s  an 

impor tan t  r o l e  i n  t h e  pathogenesis o f  t o x i c  e f f e c t s  seen 
w i t h  o t h e r  sco rp ion  species (7-10,18-22), b u t  has an 
unc lea r  r o l e  i n  C. s c u l p t u r a t u s  envenomation. Th is  w i l l  
be d iscussed f u r t h e r  under " C l i n i c a l  F i n d i n g s " .  

Other Components o f  Venom 
I n  a d d i t i o n  t o  t h e  neuro tox ins ,  o t h e r  molecules have 

been i s o l a t e d  from C. s c u l p t u r a t u s  venom. A f r a c t i o n  o f  
venom which l a c k s  n e u r o t o x i c i t y  has been shown t o  s t imu-  
l a t e  aggregat ion o f  dog p l a t e l e t s  i n  v i t r o  ( 2 4 ) .  B leed ing  
d i s o r d e r s  have n o t  been r e p o r t e d  i n  those  s tung by C. 

s c u l p t u r a t u s ,  making t h e  s i g n i f i c a n c e  of t h i s  o b s e r v a t i o n  

unc lea r .  An i n h i b i t o r  o f  a n g i o t e n s i n - c o n v e r t i n g  enzyme 
has been i s o l a t e d ;  however, t h e  r o l e  t h i s  i n h i b i t o r  p l a y s  
remains u n c e r t a i n  ( 2 3 ) .  

CLINICAL FINDINGS 
B r i e f  Review o f  F i n d i n a s  

- 

I n  our  exper ience, t h e  g r e a t  m a j o r i t y  o f  sco rp ion  
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ENVENOMATION BY THE SCORPION 425 

s t i n g s  a r e  t o  e x t r e m i t i e s .  A f t e r  t h e  s t i n g  t h e r e  i s  t h e  

immediate onset  o f  a p a i n f u l  t i n g l i n g  o r  b u r n i n g  sensa- 

t i o n .  There i s  no v i s u a l  ev idence o f  envenomation and 

t h i s  l a c k  o f  any i n f l ammat ion  a t  t h e  s i t e  o f  t h e  s t i n g  

s t r o n g l y  l eads  one t o  suspect envenomation by C. sculptur- 
a t u s  i n  o u r  area. The s i t e  i s  u s u a l l y  v e r y  h y p e r e s t h e t i c ,  

and t a p p i n g  over  t h e  s i t e  o f  t h e  s t i n g  produces severe 

p a i n  ( P o s i t i v e  " t a p  t e s t " ) .  Over minutes t o  seve ra l  hours 

t h e  pa res thes ias  and hyperes thes ia  may t r a v e l  up t h e  

e x t r e m i t y  and even become genera l  i zed. Compla ints  o f  a 

" t h i c k  tongue" and " t r o u b l e  swal lowing"  i n  t h e  absence of 

o b j e c t i v e  motor a b n o r m a l i t i e s  a r e  n o t  unusual  f i n d i n g s .  

Frequent  r u b b i n g  of t h e  nose, and sometimes t h e  eyes and 

ears,  can be seen i n  b o t h  c h i l d r e n  and a d u l t s ,  w h i l e  

i n f a n t s  may p resen t  w i t h  unexpla ined c r y i n g .  

I n  more severe cases v a r i a b l e  c r a n i a l  ne rve  and 

somatic motor  a b n o r m a l i t i e s  develop. C r a n i a l  ne rve  dys func -  

t i o n  i s  c h a r a c t e r i z e d  by r o v i n g  and/or r o t a t o r y  eye move- 

ments, b l u r r e d  v i s i o n ,  f a s c i c u l a t i o n s  o f  t h e  tongue, and 

loss o f  c o n t r o l  o f  pharyngeal  muscles w i t h  r e s u l t a n t  

s t r i d o r  and occasional  r e s p i r a t o r y  a r r e s t .  Excess ive d r o o l  - 
i n g  i s  sometimes seen i n  c h i l d r e n  and i s  p r o b a b l y  a 

combinat ion o f  excess ive s a l i v a r y  s e c r e t i o n  a long  w i t h  

d i f f i c u l t y  i n  swal lowing. Excess ive somat ic neuromuscular 

a c t i v i t y  p resen ts  i n i t i a l l y  as u n c o n t r o l l a b l e  j e r k i n g  o f  

t h e  e x t r e m i t i e s ,  o r  as what appears t o  be r e s t l e s s n e s s ,  

w i t h  t h e  v i c t i m  unable t o  l i e  s t i l l .  T h i s  t h e n  may 

p rog ress  t o  c h a o t i c  t h r a s h i n g  about. Severe cases o f  

excess ive neuromuscular h y p e r a c t i v i t y  may be m is taken  f o r  

c e n t r a l l y  mediated s e i z u r e  a c t i v i t y .  However, i n  t h e  ab- 

sence o f  hypoxemia o r  exhaust ion,  t h e  v i c t i m  o f t e n  appears 

t o  remain awake and a l e r t  t h e  e n t i r e  t ime.  

- 
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426 CURRY ET AL. 

Vomit ing can be seen i n  c h i l d r e n .  F r o t h y  sputum 

( inc reased  sa l  i v a t i o n ?  ) and wheezing have been noted and 

have confused t h e  c l i n i c a l  p i c t u r e  i n  some p a t i e n t s  (25). 
As mentioned e a r l i e r ,  t h e  r o l e  o f  catecholamine r e -  

l ease  has n o t  been w e l l  d e f i n e d  i n  C. s c u l p t u r a t u s  envenom- 

a t i o n .  A "sympathet ic  storm" may c o n t i b u t e  t o  t h e  r e s t l e s s -  

ness t h a t  p a t i e n t s  e x h i b i t ;  however, t h e  severe t h r a s h i n g  

about t h a t  may develop i s  much more t h a n  would be expected 

f rom increased adrenerg ic  a c t i v i t y  a lone.  The hyper ten-  

s ion ,  t achyca rd ia ,  and hyper thermia t h a t  can be seen may 

a l s o  be due i n  p a r t  t o  adrenerg ic  h y p e r a c t i v i t y .  No doubt 

t h e  neuromuscul a r  h y p e r a c t i v i t y  and t h e  i nc reased  meta- 

b o l i c  demand r e q u i r e d  o f  such a l s o  c o n t r i b u t e s  t o  t h e  

pathogenesis o f  these f i n d i n g s .  
I n  r e c e n t  y e a r s  no known deaths have been r e p o r t e d  

f rom C. s c u l p t u r a t u s  s t i n g s .  However, a t  one t i m e  - C. 

s c u l p t u r a t u s  was r e p o r t e d  as b e i n g  t h e  p r i m a r y  k i l l e r  

among A r i z o n a ' s  venomous animals.  Between 1931 and 1940 

t h e r e  were over 40 deaths a t t r i b u t e d  t o  envenomation by 

t h i s  scorp ion,  m a i n l y  i n v o l v i n g  c h i l d r e n  and i n f a n t s  ( 3 ) .  

S ince deaths can be prevented today  w i t h  good s u p p o r t i v e  
care,  i t  can be assumed t h a t  t h e  l o s s  o f  upper a i rway  and 

r e s p i r a t o r y  muscle c o n t r o l  c o n t r i b u t e d  g r e a t l y  t o  p a t i e n t  
demise, No doubt, t h e  me tabo l i c  a c i d o s i s  and hyper the rm ia  

f rom excess ive muscular a c t i v i t y ,  a long w i t h  occas iona l  

cases o f  a s p i r a t i o n  a l s o  were, i n  p a r t ,  r e s p o n s i b l e  f o r  
p a t i e n t  m o r b i d i t y  and m o r t a l i t y .  

Grade o f  Envenomation 

A t  ou r  c e n t e r  we grade C. s c u l p t u r a t u s  envenomations 
I th rough  I V ,  depending on t h e i r  s e v e r i t y  (Tab le  I ) .  
Grade I envenomations have o n l y  l o c a l  p a i n  and/or paresthe-  
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ENVENOMATION BY THE SCORPION 42 7 

TABLE I 
GRADES OF ENVENOMATION 

DESCRIPTION 

LOCAL PAIN AND/OR PARESTHESIAS AT SITE OF I GRyE I EN V E N 0 MAT I0 N 

PAIN AND/OR PARESTHESIAS REMOTE FROM THE 
SITE OF THE STING I N  ADDITION TO LOCAL I 'I I FINDINGS 

1 1 1  

E I T H E R  CRANIAL NERVE O R  SOMATIC SKELETAL 
NEUROMUSCULAR DYSFUNCTION 
1 )  cranial nerve dysfunction blurred vision 

wandering eye movemenls hypersalivalion trouble 
swallowing lonque fasciculalion problems with 
with upper airway slurred speech 

jerking 01 exlremityls) restlessness severe 
involuntary Shaking and lerking which may be 
mislaken for a seizure disorder 

2) Somatic skeletal neuromuscular dysfunction 

BOTH CRANIAL NERVE AND SOMATIC SKELETAL I I" I NEUROMUSCULAR DYSFUNCTION 

s i a s .  The " t a p  t e s t "  i s  a lmost always p o s i t i v e .  Grade I 1  

envenomations, i n  a d d i t i o n  t o  l o c a l  f i n d i n g s ,  have p a i n  

and/or pa res thes ias  remote f rom t h e  s i t e  o f  t h e  s t i n g  

(e.g.  pa res thes ias  moving up an e x t r e m i t y ,  p e r i o r a l  "numb- 

ness " ) .  Those p a t i e n t s  w i t h  Grade I11 envenomations have 

- one of t h e  f o l l o w i n g :  1 )  c r a n i a l  nerve d y s f u n c t i o n ;  2 )  

somat ic neuromuscular dys func t i on  r e s u l t i n g  i n  s k e l e t a l  

muscle h y p e r a c t i v i t y .  I n  t h i s  g r a d i n g  system, somat ic  

s k e l e t a l  neuromuscular d y s f u n c t i o n  o r  "neuromuscular hyper-  

a c t i v i t y "  i s  d e f i n e d  as i n v o l u n t a r y  i nc reased  a c t i v i t y  i n  

s k e l e t a l  muscles o t h e r  than  those  i n n e r v a t e d  by c r a n i a l  

nerves.  Most Grade I11 p a t i e n t s  have c r a n i a l  ne rve  dys-  

func t i on ,  as i t  i s  unusual t o  see a p a t i e n t  w i t h  s k e l e t a l  

neuromuscul a r  h y p e r a c t i v i t y  who does n o t  a1 so e x h i b i t  

s i gns  o f  c r a n i a l  ne rve  d y s f u n c t i o n .  Grade I V  envenoma- 

t i o n s  produce f i n d i n g s  o f  - both  components o f  Grade 111. 

A REVIEW AND DISCUSSION OF 673 SCORPION STINGS IN 
CENTRAL ARIZONA 

Between January 1 and December 30, 1982, t h e  C e n t r a l  
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428 CURRY ET AL. 

Ar i zona  Regional  Poison Management Center  r e c e i v e d  707 

phone c a l l s  concern ing sco rp ion  s t i n g s .  Over 600 o f  t hese  
p a t i e n t s  were managed a t  home. The r e s t  were r e f e r r e d  t o  
a h o s p i t a l ,  o r  had p r e v i o u s l y  sought medica l  ca re .  Nurs ing  
personnel  a t  t h e  poison c e n t e r  made f o l l o w u p  c a l l s  f o r  24 
hours t o  check on p a t i e n t s '  symptoms u n t i l  p a t i e n t s  were 
no l o n g e r  symptomatic, no l o n g e r  d e s i r e d  f o l l o w u p  c a l l s ,  

o r  u n t i l  t h e y  c o u l d  no longer  be contacted.  A l l  i n fo rma-  
t i o n  was recorded on poison i n f o r m a t i o n  forms. 

A l l  po ison i n f o r m a t i o n  forms, and any o t h e r  medica l  
reco rds  made a v a i l a b l e  t o  t h e  authors,  were rev iewed i n  
o r d e r  t o  determine p a t i e n t  aqe, grade o f  envenomation, 

and l o c a t i o n  o f  t h e  s t i n g ( s 1 .  I n  a d d i t i o n ,  t h e  t i m e  o f  
onset o f  symptoms, t reatment ,  and d u r a t i o n  o f  symptoms 
were noted when p o s s i b l e .  T h i r t y - f o u r  p a t i e n t s  were exc lud -  
ed because p a t i e n t  age and/or grade o f  envenomation c o u l d  
n o t  be determined, t h e  sco rp ion  was i d e n t i f i e d  as n o t  

be ing  C. s c u l p t u r a t u s ,  o r  c l i n i c a l  symptoms and s igns  
( s w e l l i n g  and erythema a t  t h e  s i t e  o f  t h e  s t i n g  i n  Grade 

I envenomations) were n o t  c h a r a c t e r i s t i c  o f  C. s c u l p t u r a -  
t u s  envenomations. 

Age D i s t r i b u t i o n  
Table I 1  shows t h e  age d i s t r i b u t i o n  o f  a l l  673 

p a t i e n t s  i n c l u d e d  i n  t h e  s tudy.  Examinat ion shows t h a t  
t h e  m a j o r i t y  o f  v i c t i m s  were g r e a t e r  t h a n  20 y e a r s  o f  
age. S t i l l ,  a s i g n i f i c a n t  number (about  15%) were c h i l d r e n  
under 11 yea rs .  It i s  u n l i k e l y  t h a t  t h i s  age d i s t r i b u t i o n  

a c c u r a t e l y  r e f l e c t s  t h e  p o p u l a t i o n  o f  people s tung by 
scorp ions i n  c e n t r a l  Ar izona.  Parents  may be more l i k e l y  
t o  c a l l  t h e  poison c e n t e r  because o f  concern over t h e i r  
c h i l d r e n ,  w h i l e  a d u l t  v i c t i m s  may n o t  c a l l  un less  t h e y  

- 



D
ow

nl
oa

de
d 

B
y:

 [A
dv

an
ce

d 
In

st
itu

te
 o

f S
an

ita
] A

t: 
07

:0
5 

28
 N

ov
em

be
r 2

00
7 

ENVENOMATION BY THE SCORPION 429 

TABLE II 
AGE DISTRIBUTION OF 

673 PATIENTS STUNG BY SCORPIONS 

I AGE (YRS) I 

TABLE Ill 
GRADE OF ENVENOMATION OF 

673 PATIENTS STUNG BY SCORPIONS 

I GRADE I 

a r e  very  symptomatic. Thus, t h e  t r u e  p r o p o r t i o n  of enveno- 

mat ions t o  c h i l d r e n  under 11 years  o f  age may be l e s s  

t h a n  15%. 

Grading o f  Symptoms 

The grade o f  symptoms was a l s o  a b l e  t o  be determined 

f rom a l l  673 c h a r t s  t h a t  were reviewed. Table I 1 1  demon- 

s t r a t e s  t h a t  a t o t a l  o f  83.2% of p a t i e n t s  had no symptoms, 

o r  had symptoms t y p i c a l  o f  Grade I. The percentage o f  

p a t i e n t s  w i t h  Grades 1 1 ,  111,  and I V  p r o g r e s s i v e l y  de- 

creased, w i t h  values o f  9.1%, 4.7%, and 3.0% r e s p e c t i v e -  

l y ,  making ser ious  envenomations much l e s s  common. It 

must be noted t h a t  w h i l e  o n l y  C. s c u l p t u r a t u s  i s  capable 

o f  producing symptoms o f  Grades 1 1 ,  1 1 1 ,  o r  I V Y  t h e r e  a r e  

severa l  scorp ion  species i n  Ar izona t h a t  can produce 

symptoms of Grade I envenomations. In f a c t ,  i n  t h e  major -  

i t y  o f  cases of Grade I envenomations, t h e  scorp ion  was 

n o t  i d e n t i f i e d  by an exper t .  However, C. s c u l p t u r a t u s  i s  
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430 CURRY ET AL. 

inore l i k e l y  t o  be i n h a b i t i n g  a populated area i n  Centra l  
Arizona than other  scorpion species. 

Some pa t ien ts  who had no symptoms had a quest ionable 
h i s t o r y  o f  being stung. For example, a scorpion may have 

been found on or  near a c h i l d ,  but  t h e  c h i l d  appeared 
completely asymptomatic and was too  young t o  g i v e  a 
h i s t o r y .  Therefore, t h e  number o f  p a t i e n t s  who are asympto- 
mat ic  a f t e r  a s t i n g  may be over-represented. No doubt, 

some asymptomatic pa t i en ts  a lso  may have been stung by a 
scorpion species other  than C. sculpturatus. 

Table I V  compares age w i t h  grade o f  envenomation. I n  
ch i l d ren  under the  age o f  5 i t  was o f t e n  d i f f i c u l t  t o  

determine whether a c h i l d  should be c l a s s i f i e d  Grade I o r  

I 1  since the  c r i t e r i a  f o r  these grades are e n t i r e l y  
subject ive.  Therefore, Grades I and I 1  were combined i n  

t h i s  age group. 
I n  the  6-10, 11-20, and 21 and o lde r  age groups, 

Grade I envenomations were by f a r  t he  most common, account- 
i n g  f o r  69%, 84.6% and 79.2% respec t ive ly .  I n  the  0-5 age 
group, Grades I and I 1  combined made up 50% o f  t he  
pa t i en ts  as compared t o  73.8% i n  the  6-10 group, 94% i n  
the  11-20 group, and 89.1% i n  the  21 and o lde r  group. 

17.3% o f  c h i l d r e n  i n  the  0-5 group and 14.3% o f  those i n  
the  6-10 group developed Grade I V  signs and symptoms. 
This i s  i n  sharp cont ras t  t o  t h e  11-20 age group where 
there  were no Grade I V  pa t ien ts .  Thus, o f  a l l  pa t i en ts  
g rea ter  than 10 years o f  age, on ly  4 pa t i en ts  (0.7%) 
suffered from Grade I V  envenomations as compared t o  16% 

of a l l  those 10 years o l d  and younger. 
The d i f f e rence  between those under 11 and those 11 

and o lde r  may be even grea ter  than these f i gu res  i nd i ca te .  
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ENVENOMATION BY THE SCORPION 431 

TABLE I V  
GRADE OF ENVENOMATION vs AGE 

IN 673 PATIENTS STUNG BY SCORPIONS 

AGE lYRSl 1 

The percentage o f  Grade I V  p a t i e n t s  i n  t h e  youngest age 

group m igh t  be under- represented as compared t o  t h e  

genera l  popul  a t i  on because o f  t h e  poss i  b i  1 i ty  t h a t  many 

asymptomatic p a t i p n t s  were never  s tung (d i scussed  

e a r l i e r ) .  I f  a l l  o f  t hese  p a t i e n t s  c o u l d  be e l i m i n a t e d ,  

t h e  Grade I V  p a t i e n t s  would make up a l a r g e r  f r a c t i o n  o f  

t h e  t o t a l  age group. Using s i m i l a r  reasoning,  t h e  p e r c e n t -  

age o f  a d u l t s  who develop Grade I V  symptoms may be even 

lower  due t o  t h e  f a c t  t h a t  a d u l t s  may n o t  f r e q u e n t l y  c a l l  

t h e  poison c e n t e r  i f  s u f f e r i n g  f rom o n l y  minor  symptoms. 

The f i n d i n g  t h a t  c h i l d r e n  a r e  u s u a l l y  more s e v e r e l y  

a f f e c t e d  t h a n  a d u l t s  agrees w i t h  obse rva t i ons  by p r e v i o u s  

authors.  Stahnke no ted  t h a t  symptoms a r e  i n v a r i a b l y  more 

pronounced i n  c h i l d r e n  ( 3 ) .  Rimsza e t .  a l .  rev iewed h o s p i -  

t a l  c h a r t s  f o r  24 p a t i e n t s  seen i n  f o u r  l a r g e  h o s p i t a l s  

i n  1978 who s u f f e r e d  f rom sco rp ion  s t i n g s  ( 2 5 ) .  F o r t y  

pe rcen t  were l e s s  t h a n  f o u r  y e a r s  o l d ,  and 80% were l e s s  

t h a n  10. S ince  more symptomatic p a t i e n t s  would be expected 
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432 CURRY ET AL. 

t o  seek medical  care,  i t  i s  notewor thy t h a t  most o f  t h e i r  

p a t i e n t s  were c h i l d r e n .  Rimsza a l s o  no ted  t h a t  o f  10 
p a t i e n t s  o l d e r  than  10 y e a r s  o f  age, none developed 

res t l essness ,  w h i l e  85% (12/14) below t h e  age o f  t e n  d i d  
( 2 5 ) .  I n  a t t e m p t i n g  t o  grade those  p a t i e n t s ,  i t  can be 

s a i d  t h a t  i f  a l l  t e n  p a t i e n t s  o l d e r  t h a n  t e n  y e a r s  o f  age 

had c r a n i a l  nerve f i n d i n g s ,  t h e  h i g h e s t  grade t h e y  c o u l d  

have been was Grade 111, again i n d i c a t i n g  t h a t  Grade I V  

envenomations i n  p a t i e n t s  g r e a t e r  t h a n  t e n  y e a r s  o l d  a r e  

uncommon. The f i n d i n g  o f  Rimsza and co l l eagues  t h a t  85% 

o f  t h e  p a t i e n t s  l e s s  than t e n  y e a r s  o l d  were r e s t l e s s ,  

and t h u s  p robab ly  Grade I V  ( i n  ou r  exper ience i t  i s  
unusual t o  see s k e l e t a l  neuromuscul a r  h y p e r a c t i v i t y  w i t h -  

o u t  c r a n i a l  nerve f i n d i n g s )  i s  h i g h e r  than  our  da ta  

i n d i c a t e s .  T h e i r  s tudy group was n o t  r e p r e s e n t a t i v e  of 

a l l  people s tung by scorp ions,  however, i n  t h a t  t h e i r  

s tudy group was composed o f  p a t i e n t s  who had a l r e a d y  

decided t o  seek medical  care,  and w8re, t h e r e f o r e ,  more 

l i k e l y  t o  be s e r i o u s l y  ill. 
L o c a t i o n  o f  St ing 

O f  t h e  673 c h a r t s  t h a t  were reviewed, t h e  s i t e  o f  

t h e  s t i n g ( s )  was recorded i n  555 p a t i e n t s .  Table V breaks 
these  p a t i e n t s  down t o  t h e  s i t e  o f  t h e  s t i n g  and grade of 

t h e  envenomation. Records i n  9 o f  t h e  20 Grade I V  p a t i e n t s  
d i d  n o t  i n d i c a t e  t h e  s i t e  o f  t h e  s t i n g ,  and i n  i n f a n t s ,  

.:his was o f t e n  n o t  even known a t  t h e  t i m e  o f  i n i t i a l  

p r e s e n t a t i o n .  A rev iew  o f  Table V shows t h a t  t h e  g r e a t  
m a j o r i t y  o f  s t i n g s  were d i v i d e d  f a i r l y  e q u a l l y  among 

upper and lower  e x t r e m i t i e s .  When examining Grades I ,  11, 

and 111, no p a r t i c u l a r  s i t e  seemed t o  predispose one t o  a 

p a r t i c u l a r  grade o f  envenomation. The l a c k  o f  i n f o r m a t i o n  
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ENVENOMATION BY THE SCORPION 4 3 3  

TABLE V 
LOCATION AND GRADE OF ENVENOMATION 

IN 555 PATIENTS STUNG BY SCORPIONS 

I GRADE OF ENVENOMATION I 

'L = Lower Extremity 
U = Upper Extremity 
T = Trunk 
H = Head 
F = Face 

r e g a r d i n g  s i t e s  o f  envenomation i n  a lmost  1/2 o f  t h e  

Grade I V  p a t i e n t s  makes i t  d i f f i c u l t  t o  e v a l u a t e  t h i s  

smal l  group. O f  t h e  11 Grade I V  p a t i e n t s  where t h e  s i t e  

o f  envenomation was known, 10 were s tung on t h e  l ower  

e x t r e m i t y .  

Onset o f  Symptoms 

I n  a l l  cases t h e  onset o f  l o c a l  p a i n  and/or pa res the -  

s i a s  (Grade I )  was immediate. The r a p i d i t y  o f  p r o g r e s s i o n  

t o  h i g h e r  grades o f  envenomation was n o t  p r e d i c t a b l e ,  b u t  

always occu r red  i n  l e s s  than  f i v e  hours.  Newborns and 
i n f a n t s  sometimes presented w i t h  Grade I V  s i gns  and symp- 

toms w i t h i n  15-30 minutes o f  be ing  stung. 
Treatment and D u r a t i o n  o f  Symptoms: Grade I and I1  P a t i e n t s  

Symptomatic r e l i e f  o f  Grade I and I 1  envenomations 

was p r o v i d e d  by ana lges i cs  and b y  t h e  l o c a l  a p p l i c a t i o n  
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4 34 CURRY ET AL. 

o f  i c e  t o  t h e  s i t e  o f  t h e  s t i n g .  The a p p l i c a t i o n  o f  a 

c o l d  compress was n o t  done t o  p reven t  a b s o r p t i o n  o f  t h e  

venom so much as t o  p r o v i d e  r e l i e f  o f  l o c a l  p a i n .  Out o f  

576 Grade I and I 1  p a t i e n t s ,  o n l y  48 were seen a t  a 

medical  f a c i l i t y  for reasons o t h e r  t h a n  t o  r e c e i v e  a 

te tanus  t o x o i d  i n j e c t i o n .  Many o f  t hese  p a t i e n t s  were n o t  

i n  severe p a i n  b u t  s imp ly  r e q u i r e d  reassurance. A lso,  ou r  

po ison c e n t e r  s t a f f  r o u t i n e l y  r e f e r r e d  i n f a n t s  t o  hospi  - 
t a l s  for  observa t i on  because o f  t h e i r  i nc reased  r i s k  of 

develop ing a severe i l l n e s s ,  and many i n f a n t s  o n l y  de- 

veloped minor  symptoms. F i n a l l y ,  an unknown number of 

t hese  p a t i e n t s  may have been stung by a species of 
sco rp ion  o t h e r  than  C. s c u l p t u r a t u s  (d i scussed  e a r l i e r ) .  

The l o c a l  a p p l i c a t i o n  of i c e  and use of ana lges i cs  

appears t o  have helped most p a t i e n t s  i n  t h a t  o n l y  one o f  

t h e  576 Grade I and I 1  p a t i e n t s  r e q u i r e d  admission t o  a 

h o s p i t a l  f o r  c o n t r o l  o f  severe p a i n .  

O f  t h e  576 Grade I and I 1  envenomations reviewed, 

433 reco rds  ( 75%) con ta ined  adequate i n f o r m a t i o n  t o  de- 

te rm ine  t h e  d u r a t i o n  o f  symptoms. T h i s  d a t a  i s  presented 

i n  bo th  Table VI and F i g u r e  11. A l l  p a t i e n t s  were w e l l  o r  

had o n l y  minimal symptoms 24 hours a f t e r  envenomation, 

and f o l l o w u p  c a l l s  were n o t  made a f t e r  t h i s  t ime .  

Examinat ion o f  Table VI and F i g u r e  I 1  r e v e a l s  t h a t ,  

g e n e r a l l y ,  younger Grade I and I 1  p a t i e n t s  became asympto- 

m a t i c  sooner than  a d u l t s  and o l d e r  c h i l d r e n .  A t o t a l  o f  

37/50 (74%) c h i l d r e n  aged 0-10 had r e s o l u t i o n  o f  symptoms 

by four  hours w h i l e  o n l y  93/382 (24.3%) o f  t hose  o l d e r  

t h a n  10 were w e l l  w i t h i n  f o u r  hours.  I n  f a c t ,  69.2% o f  

t h e  0-5 group and 58.4% o f  t h e  6-10 group were w e l l  

w i t h i n  two hours as compared t o  17.5% and 18.5% i n  t h e  
11-20 and 21+ age groups r e s p e c t i v e l y .  

_ _ _ _ . . ~  
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ENVENOMATION BY THE SCORPION 435 

TABLE VI 
DURATION OF SYMPTOMS IN 432 PATIENTS 

WITH GRADE I AND I I  SCORPION ENVENOMATIONS 

I DURATION 11 AGE OF GRADE I AND II PATIENTS (YRS) I 
OF 

SYMPTOMS 
(HRS) 

0-2 

3-4 

5-8 

9-16 

17-24 

24 

TOTAL 

3 2 5 18 
11161 ( 8 3 )  I6  3) ( 6  0 )  

3 2 9 36 
11161 183) 11121 (11 91 

26 24 80 302 
(100) (1001 I1001 (100) 

Only 1/26 p a t i e n t s  i n  t h e  0-5 group had symptoms 

l a s t i n g  between 17 and 24 hours,  and no p a t i e n t  had 

symptoms f o r  over 24 hours.  I n  c o n t r a s t ,  89/382 (23.3%) 

o f  those o l d e r  than t e n  r e q u i r e d  between 17 and 24 hours 

t o  become asymptomatic, and 93/382 (24.3%) had symptoms 

f o r  over  24 hours.  The 6-10 age group was i n t e r m e d i a t e  

w i t h  3/24 (12.5%) r e q u i r i n g  17-24 hours t o  become w e l l ,  

and 1/24 (4.2%) remain ing symptomatic f o r  ove r  24 hours.  

How l o n g  symptoms p e r s i s t e d  a f t e r  24 hours c o u l d  n o t  
be determined i n  t h i s  s tudy.  However, i n  t h e  pe rsona l  

exper ience o f  t h e  au tho rs  and o f  Stahnke (31, m i l d  pares-  

t h e s i a s ,  numbness, and p a i n  may p e r s i s t  f rom seve ra l  days 

t o  two weeks. Our d a t a  i n d i c a t e  t h a t  these p a t i e n t s  a r e  

u s u a l l y  o l d e r  t e n  yea rs  o f  age. 

Treatment and D u r a t i o n  o f  SvmDtoms: Grades I11 and I V  

P a t i e n t s  
P a t i e n t s  w i t h  Grade I 1 1  envenomations may v a r y  w i d e l y  
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FIGURE II DURATION OF SYMPTOMS IN 432 PATIENTS WITH 
GRADE I AND II SCORPION ENVENOMATIONS 

i n  t h e  s e v e r i t y  o f  t h e i r  i l l n e s s .  A Grade I 1 1  p a t i e n t  may 

o n l y  s u f f e r  f rom minor  tongue f a s c i c u l a t i o n s  and genera l -  

i z e d  paresthes ias,  and recover  a t  home w i t h  symptomatic 

care.  Another Grade I 1 1  p a t i e n t  may have severe c r a n i a l  

nerve d y s f u n c t i o n  w i t h  h y p e r s a l i v a t i o n  and poor c o n t r o l  

Ince, i t  would 

t o  have some 

l l i n g  t h e  c r i -  

o f  t h e  upper airway. However, i n  our  exper 

be unusual f o r  t h e  l a t t e r  p a t i e n t  n o t  

increased neuromuscular a c t i v i t y ,  thus  f u l f  

t e r i a  o f  Grade I V .  

Grade I V  p a t i e n t s  a re  almost always very  ill. The 

uncommon p a t i e n t  who s u f f e r s  f rom m i l d l y  abnormal eye 

movements and i s o l a t e d  m i  nor  j e r k i n g  o f  an envenomated 

e x t r e m i t y  may a1 so do we1 1 w i t h  symptomatic care .  However, 

t h e  c r i t i c a l l y  ill p a t i e n t  who i s  t h r a s h i n g  around on t h e  
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ENVENOMATION BY THE SCORPION 

bed, h y p e r s a l i v a t i n g ,  and s t r i d o r o u s  i s  i n  immed 

danger o f  l o s i n g  h i s  o r  he r  l i f e .  

C o r t i c o s t e r o i d s ,  a n t i h i s t a m i n e s ,  and c a l c i u m  have 

437 

a t e  

a1 1 

been admin i s te red  i n  at tempts t o  r e v e r s e  severe symptoms 
and a l t e r  t h e  n a t u r a l  course o f  t h e  envenomations. When 

l o o k i n g  a t  t h e  mechanism o f  a c t i o n  o f  t h e  s c o r p i o n  neuro- 

t o x i n s ,  t h e r e  i s  no r a t i o n a l  b a s i s  f o r  t h e i r  use, and 

t h e y  have never  been found t o  be e f f e c t i v e .  

For many yea rs  l a r g e  doses o f  b a r b i t u r a t e s  have been 

recommended and used t o  c o n t r o l  t h e  severe neuromus- 

c u l a r  a c t i v i t y  seen i n  p a t i e n t s  s u f f e r i n g  f rom severe 

envenomati ons ( 3  , 2 6 ) .  However , repeated doses may be r e -  

qu i red ,  and t h e  p a t i e n t  may need hours t o  recove r  f r o m  

t h e  c e n t r a l  nervous system depress ion induced by t h e  

b a r b i t u r a t e .  Also,  t h e  danger of seda t ing  a p a t i e n t  who 

a l r e a d y  has poor a i rway and/or marg ina l  r e s p i r a t o r y  muscle 

c o n t r o l  may o b v i o u s l y  have d i  sasterous consequences. 

I n  r e c e n t  years,  t h e  a d m i n i s t r a t i o n  o f  i n t r a v e n o u s  
Centruroides sculpturatus s p e c i f i c  ant ivenom has been 

found t o  be ve ry  e f f e c t i v e  by p h y s i c i a n s  acquainted w i t h  

i t s  use. However, 15-30 minutes may be r e q u i r e d  f o r  

r e v e r s a l  o f  severe n e u r o l o g i c a l  symptoms (d i scussed  below).  

Therefore,  s u p p o r t i v e  c a r e  w i t h  c o n t r o l  o f  t h e  a i r -  

way, when needed, i s  o f  h i g h e s t  p r i o r i t y .  Endotracheal  

i n t u b a t i o n  may be r e q u i r e d  and should n o t  be delayed i n  

those hav ing  r e s p i r a t o r y  d i f f i c u l t y .  Indeed, t h e  l a c k  o f  

deaths f r o m  sco rp ion  envenomations i n  r e c e n t  y e a r s  i s  

most l i k e l y  due t o  good s u p p o r t i v e  c a r e  t h a t  was n o t  

a v a i l a b l e  p r e v i o u s l y .  

A f t e r  i n s t i t u t i n g  s u p p o r t i v e  care,  p a t i e n t s  who do 
n o t  r e c e i v e  antivenom f r e q u e n t l y  need t o  be admi t ted  t o  
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4 3 8  CURRY ET AL. 

an i n t e n s i v e  c a r e  u n i t  f o r  con t i nued  the rapy .  Advocates 

o f  b a r b i t u r a t e s  would t h e n  sedate t h e  p a t i e n t  c a r e f u l l y ,  

as needed t o  m a i n t a i n  good r e s p i r a t o r y  c o n t r o l  and l i m i t  

excess ive neuromuscular a c t i v i t y .  

The c l i n i c a l  course o f  s e v e r e l y  ill p a t i e n t s  t r e a t e d  

w i t h  b a r b i t u r a t e s  c o u l d  n o t  be adequate ly  c h a r a c t e r i z e d  

i n  our  s tudy because a l l  b u t  2 o f  t h e  Grade I V  p a t i e n t s  

r e c e i v e d  antivenom, w i t h  r a p i d  r e v e r s a l  o f  severe s igns  

and symptoms (d iscussed below).  Rimsza e t .  a l .  p r o v i d e  

t h e  o n l y  good source o f  l i t e r a t u r e  t h a t  desc r ibes  t h e  

c l i n i c a l  course o f  p a t i e n t s  t r e a t e d  w i t h  b a r b i t u r a t e s  

( 2 5 ) .  As  noted e a r l i e r ,  a l l  o f  t h e i r  p a t i e n t s  ove r  t e n  

yea rs  o f  age c o u l d  be no h i g h e r  t h a n  Grade 111, w h i l e  

12/14 (85%) o f  those under t e n  were p r o b a b l y  Grade I V .  

Eleven o f  t h e  12 p a t i e n t s  who were p robab ly  Grade I V  

r e c e i v e d  phenobarb i ta l  (Rimsza, personal  communicat ion).  

They noted t h a t  a l l  p a t i e n t s  more t h a n  t e n  y e a r s  o f  age 

were symptom f r e e  by t e n  hours, w h i l e  a l l  p a t i e n t s  l e s s  

than  t h r e e  were symptomatic f o r  more than  t e n  hours.  The 

d u r a t i o n  o f  symptoms, g e n e r a l l y ,  was i n v e r s e l y  r e 1  a ted  

t o  p a t i e n t  age. These authors concluded i t  was u n f o r t u n -  

a t e  t h a t  pas t  l i t e r a t u r e  suggested h i g h  doses o f  phenobar- 

b i t a l  i n  t h a t  t h e  c o m p l i c a t i o n s  noted i n  t h e i r  p a t i e n t s  

( two  r e s p i r a t o r y  a r r e s t s  and f o u r  w i t h  p ro longed  l e -  

t h a r g y )  were r e l a t e d  t o  t h e  use o f  h i g h  dose b a r b i t u -  

r a t e s .  They found no evidence t h a t  phenobarb i ta l  s h o r t -  

ened t h e  d u r a t i o n  o f  symptoms and suggested t h a t  seda- 

t i v e s  be used c a u t i o u s l y .  

Because b a r b i t u r a t e s  have been assoc ia ted  w i t h  com- 

p l i c a t i o n s  and have n o t  shor tened t h e  d u r a t i o n  o f  ill- 

ness, some p h y s i c i a n s  c a r e f u l l y  r e s t r a i n  t h e  c h i l d  and 
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439 ENVENOMATION BY THE SCORPION 

p r o v i d e  r e s p i r a t o r y  suppor t .  L i t t l e  o r  no a t tempt  i s  

made t o  pha rmaco log ica l l y  decrease excess i ve  s k e l e t a l  

neuromuscular a c t i v i t y .  

The c l i n i c a l  course o f  p a t i e n t s  t r e a t e d  w i t h  a n t i -  

venom the rapy  has n o t  been w e l l  desc r ibed  i n  t h e  l i t e r a -  

t u r e  even though sco rp ion  ant ivenom has a r e l a t i v e l y  

l o n g  h i s t o r y .  I n  t h e  1930's  ant ivenom produced f r o m  

horses was impor ted from Mexico i n t o  Ar izona,  b u t  p h y s i -  

c i a n s  were d i s s a t i s f i e d  w i t h  i t s  e f f e c t s .  D r .  H e r b e r t  

Stahnke o f  A r i zona  S t a t e  U n i v e r s i t y  subsequent ly  de- 

veloped b o t h  r a b b i t  and c a t  serum sco rp ion  ant ivenom f o r  

human use. S ince 1965, goats  have been t h e  source o f  

antivenom, and i t  i s  p r e s e n t l y  manufactured by t h e  A n t i -  

venom Produc t ion  Labora to ry  a t  A r i zona  S t a t e  u n i v e r s i t y  

i n  Tempe, Ar izona,  under t h e  d i r e c t i o n  o f  D r .  W i l l i a m  

Nor they.  An a p p l i c a t i o n  i s  b e i n g  made t o  t h e  Food and 

Drug A d m i n i s t r a t i o n  f o r  t h e  use o f  sco rp ion  ant ivenom as 
an i n v e s t i g a t i o n a l  new drug. 

We have found t h a t  1-2 v i a l s  (each v i a l  i s  5cc when 

r e c o n s t i t u t e d )  g i v e n  i n t r a v e n o u s l y  ove r  15-30 m inu tes  

reve rses  severe n e u r o l o g i c a l  symptoms w i t h i n  minutes f o l -  

l ow ing  i n f u s i o n .  Complete r e s o l u t i o n  o f  m i n o r  c r a n i a l  

nerve and s k e l e t a l  neuromuscular a b n o r m a l i t i e s  may t a k e  

up t o  1 1/2 hours.  I n  ou r  exper ience,  i n t r a m u s c u l a r  

a d m i n i s t r a t i o n  o f  antivenom has l i t t l e  o r  no e f f e c t  and 

cannot be recommended. 

We examined a l l  673 p a t i e n t  reco rds  i n  o u r  s tudy  t o  

determine t h e  c l i n i c a l  course o f  Grade I11 and Grade I V  

p a t i e n t s .  O f  t h e  52 Grade I11  and I V  envenomations, 

25/32 Grade I11 p a t i e n t  reco rds ,  and 16/20 Grade I V  
p a t i e n t  reco rds  con ta ined  adequate i n f o r m a t i o n  t o  d e t e r -  
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440 CURRY ET AL. 

mine t h e  t rea tmen t  rendered, The r e s u l t  o f  t r e a t m e n t  

w i t h  r e g a r d  t o  c r a n i a l  nerve and s k e l e t a l  neuromuscular 

a b n o r m a l i t i e s  c o u l d  a l s o  be determined i n  most o f  t hese  

p a t i e n t s .  A l l  p a t i e n t s  who r e c e i v e d  ant ivenom r e c e i v e d  a 

s i n g l e  dose o f  1-2 v i a l s  (5-1Occ) q i v e n  i n t r a v e n o u s l y  
ove r  15-30 minutes w i t h  one excep t ion  ( d e s c r i b e d  below).  

A l l  p a t i e n t s  were s k i n  t e s t e d  by i n t r a d e r m a l  i n j e c t i o n  

o f  goat serum p r i o r  t o  a d m i n i s t r a t i o n  o f  antivenom. 

Grade I 1 1  
Table V I I  shows t h a t  a l l  b u t  f o u r  Grade I 1 1  p a t i e n t s  

were ove r  18 yea rs  o f  age, w i t h  t h r e e  p a t i e n t s  l e s s  than  

f i v e  and one p a t i e n t  age n i n e .  

I n  those n o t  t r e a t e d  w i t h  antivenom, no c h i l d  had 

c r a n i  a1 nerve o r  neuromuscul a r  h y p e r a c t i v i t y  f o r  over  

n i n e  hours.  I n  t h e  a d u l t  p a t i e n t s  who d i d  n o t  r e c e i v e  

antivenom, c r a n i  a1 ne rve  o r  neuromuscul a r  abnormal i t i e s  

r e s o l v e d  i n  12 hours o r  l e s s  i n  a l l  10 cases i n  which 

t h i s  c o u l d  be determined. 7/10 (70%) o f  t hese  a d u l t s  had 

r e s o l u t i o n  o f  c r a n i  a1 nerve o r  neuromuscul a r  abnormal - 
i t i e s  by s i x  hours.  I n  c o n t r a s t  t o  t h e  c h i l d r e n  n o t  

t r e a t e d  w i t h  antivenom, r e s i d u a l  p a i n  and/or pa res thes ias  

were common beyond 24 hours i n  a d u l t s .  O f  t h e  p a t i e n t s  

t h a t  d i d  n o t  r e c e i v e  antivenom, o n l y  one p a t i e n t  was 

h o s p i t a l i z e d .  11/17 (64.7%) were managed comp le te l y  a t  

home and were n o t  seen a t  a medical  f a c i l i t y .  

A d i r e c t  comparison between t h e  group o f  Grade I 1 1  

p a t i e n t s  t h a t  r e c e i v e d  antivenom and those  t h a t  d i d  n o t  

i s  d i f f i c u l t  i n  t h a t  t h i s  was n o t  a p r o s p e c t i v e  random- 

i z e d  s tudy.  I n  f a c t ,  t h e  p a t i e n t s  t h a t  r e c e i v e d  ant ivenom 

were p robab ly  more ill s i n c e  a l l  sought c a r e  a t  a 

medical  f a c i l i t y  i n  c o n t r a s t  t o  o n l y  1/3 (35.3%) of 
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442 CURRY ET AL. 

those n o t  g i v e n  antivenom. It i s  a l s o  l i k e l y  t h a t  p h y s i -  

c i a n s  admin i s te red  antivenom t o  o n l y  t h e  more sympto- 

m a t i c  p a t i e n t s .  A l l  p a t i e n t s  who r e c e i v e d  antivenom, 

however, had r e s o l u t i o n  o f  c r a n i a l  nerve o r  neuro- 

muscular a b n o r m a l i t i e s  w i t h i n  one hour a f t e r  r e c e i v i n g  

an i n t ravenous  dose, r e g a r d l e s s  as t o  how l o n g  t h e y  had 

been symptomatic. I n  t h e  two a d u l t  p a t i e n t  reco rds  where 

i n f o r m a t i o n  was a v a i l a b l e ,  r e s i d u a l  pa res thes ias  s t i l l  

p e r s i s t e d .  I n  t h i s  group o f  p a t i e n t s  who were p robab ly  

more ill than those who d i d  n o t  r e c e i v e  antivenom, o n l y  

two were h o s p i t a l i z e d ,  and one of t hese  was f o r  e thano l  

i n t o x i c a t i o n .  

Grade I V  

Only two Grade I V  p a t i e n t s  d i d  n o t  r e c e i v e  antivenom 

(Tab le  V I I I ) .  Both r e q u i r e d  h o s p i t a l i z a t i o n ,  and b o t h  

r e c e i v e d  phenobarb i ta l  f o r  sedat ion.  The two yea r  o l d  

c h i l d  was symptomatic f o r  n i n e  hours, and t h e  f o u r  y e a r  

o l d  f o r  t e n  hours.  N e i t h e r  p a t i e n t  complained o f  p e r s i s t -  

e n t  p a i n  o r  pa re thes ias .  The d u r a t i o n  o f  symptoms does 

n o t  d i f f e r  markedly f rom s i m i l a r  p a t i e n t s  r e p o r t e d  by 

Rimsza e t .  a l .  ( 2 5 ) .  

A l l  b u t  t h r e e  p a t i e n t s  who r e c e i v e d  antivenom were 

l e s s  t h a n  11 y e a r s  o f  age, as one would expect  s i n c e  

Grade I V  envenomations a r e  unusual i n  a d u l t s .  12/14 
(85.7%) had r e s o l u t i o n  o f  a l l  c r a n i a l  nerve and s k e l e t a l  

neuromuscular a b n o r m a l i t i e s  w i t h i n  one hour o f  a d m i n i s t r a -  

t i o n  o f  antivenom. P a t i e n t  number 12 r e c e i v e d  ant ivenom 

s l o w l y  over  1 1/2 hours because o f  a q u e s t i o n a b l y  p o s i -  

t i v e  s k i n  t e s t  t o  goat  serum. By t h e  end o f  t h e  i n f u s i o n  

she was asymptomatic, b u t  1 1 /2  hours was cons ide red  as 

t h e  t i m e  r e q u i r e d  t o  improve s i n c e  we d i d  n o t  want t o  
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CURRY ET AL. 4 4 4  

underest imate t h e  d u r a t i o n  o f  symptoms. Genera l l y ,  a 
marked decrease i n  s k e l e t a l  neuromuscul a r  a c t i v i t y  and 

se r ious  c r a n i a l  nerve d y s f u n c t i o n  was no ted  du r ing ,  o r  

w i t h i n  10-15 minutes a f t e r  t h e  a d m i n i s t r a t i o n  o f  t h e  

antivenom. Over t h e  nex t  15-45 minutes a l l  eye f i n d i n g s ,  

tongue f a s c i c u l a t i o n s ,  and minor  s k e l e t a l  muscle hyperac- 

t i v i t y  would g r a d u a l l y  disappear.  Only 7/14 (50%) o f  t h e  

p a t i e n t s  who r e c e i v e d  antivenom were admi t ted  t o  t h e  

h o s p i t a l .  P a t i e n t  number 6 was admi t ted  o n l y  because o f  

CNS depress ion induced by phenobarb i ta l  admi n i  s t e r e d  be- 

f o r e  antivenom was g iven.  The o t h e r  s i x  p a t i e n t s  a l l  

were admi t ted f o r  obse rva t i on .  F i v e  o f  these s i x  p a t i e n t s  

remained comp le te l y  asymptomatic and r e q u i r e d  no f u r t h e r  

t rea tmen t  o r  s u p p o r t i v e  care.  P a t i e n t  number 12 redevelop-  

ed m i l d  muscular t w i t c h i n g  3 1/2 hours a f t e r  r e s o l u t i o n  

o f  her  o r i g i n a l  symptoms. Th is  q u i c k l y  disappeared a f t e r  

another v i a l  o f  antivenom was g i ven .  

Because o f  t h e  smal l  number o f  p a t i e n t s  who d i d  n o t  

r e c e i v e  antivenom, i t  i s  d i f f i c u l t  t o  compare t h e  two 

groups o f  Grade I V  p a t i e n t s .  However, t h e  c l i n i c a l  course 

o f  Grade I V  p a t i e n t s  t r e a t e d  w i t h  ant ivenom i s  q u i t e  

d i f f e r e n t  f rom t h e  12 probable Grade I V  p a t i e n t s  r e p o r t -  

ed by Rimsza e t  a1 (251, and f rom t h e  two p a t i e n t s  i n  

our  s tudy t h a t  d i d  n o t  r e c e i v e  antivenom. A l l  o f  these 

p a t i e n t s  r e q u i r e d  admission t o  t h e  h o s p i t a l ,  u s u a l l y  t o  

an i n t e n s i v e  ca re  u n i t .  Eleven p a t i e n t s  i n  Rimsza's 

r e p o r t ,  and bo th  p a t i e n t s  i n  ou rs  were t r e a t e d  w i t h  

b a r b i t u r a t e s ,  and s i x  s u f f e r e d  c o m p l i c a t i o n s  i n c l u d i n g  

r e s p i r a t o r y  a r r e s t  and pro longed l e t h a r g y .  I n  c o n t r a s t ,  
a l l  o f  t h e  Grhde I V  p a t i e n t s  t r e a t e d  wi:.:i ant ivenom were 

asymptomatic w i t h i n  1 1/2 hours a f t e r  antivenom admin i -  



D
ow

nl
oa

de
d 

B
y:

 [A
dv

an
ce

d 
In

st
itu

te
 o

f S
an

ita
] A

t: 
07

:0
5 

28
 N

ov
em

be
r 2

00
7 

ENVENOMATION BY THE SCORPION 445 

s t r a t i o n ,  w i t h  major  symptoms g e n e r a l l y  gone i n  15-30 

minutes.  Only 50% were h o s p i t a l i z e d ,  and a l l  o f  t h e s e  

b u t  one remained asymptomatic. 

P a t i e n t s  number 6, 11 and 12 r e c e i v e d  p h e n o b a r b i t a l  

w i t h o u t  s a t i s f a c t o r y  r e s u l t s .  A1 1 t h r e e  t h e n  responded 

w e l l  t o  t h e  a d m i n i s t r a t i o n  o f  antivenom. 

J u s t  as i n  Grade I 1 1  p a t i e n t s ,  t h e  ant ivenom d i d  

n o t  seem t o  e f f e c t  l o c a l  p a i n  o r  pa res thes ias  i n  a d u l t  

p a t i e n t s .  Records i n d i c a t e  t h a t  2 c h i l d r e n  d e f i n i t e l y  

had p e r s i s t e n t  p a i n  and/or pa res thes i  as. 

Safety  o f  Antivenom 

O f  a l l  t h e  p a t i e n t s  who r e c e i v e d  antivenom, t h e  

o n l y  adverse e f f e c t  was a s i n g l e  u r t i c a r i a 1  l e s i o n  t h a t  

developed d u r i n g  a d m i n i s t r a t i o n  in t h e  p a t i e n t  who had a 

q u e s t i o n a b l y  p o s i t i v e  s k i n  t e s t .  T h i s  r a p i d l y  c l e a r e d  

w i t h  ep inephr ine ,  and i n  f a c t ,  another  dose o f  ant ivenom 

was admin i s te red  3 1/2 hours l a t e r  w i t h  no adverse 

e f f e c t s .  The authors have p e r s o n a l l y  t r e a t e d  over  30 

p a t i e n t s  w i t h  goat serum sco rp ion  ant ivenom and have 

never  seen a case o f  serum s ickness.  I n  c o n t r a s t ,  70-80% 

o f  t h e  r a t t l e s n a k e  b i t e  v i c t i m s  we t r e a t  w i t h  ho rse  

serum c r o t a l i d  p o l y v a l e n t  antivenom develop serum s i c k -  

ness i n  3-10 days. One may argue t h a t  l a r g e r  amounts of 

ho rse  serum a re  g i v e n  t o  snake b i t e  v i c t i m s ,  and indeed, 

t h e  smal l  volume o f  goat  serum r e q u i r e d  f o r  a s a t i s f a c -  

t o r y  response may i n  p a r t  be r e s p o n s i b l e  f o r  t h e  l a c k  o f  

serum s i ckness  seen i n  p a t i e n t s  t r e a t e d  w i t h  s c o r p i o n  

antivenom. However, Russel 1 r e p o r t e d  t h e  a d m i n i s t r a t i o n  

o f  c r o t a l i d  antivenom prepared i n  goats  t o  f i v e  snake 

b i t e  v i c t i m s  who demonstrated h y p e r s e n s i t i v i t y  t o  ho rse  

serum ( 2 7 ) .  No p a t i e n t  s u f f e r e d  adverse e f f e c t s  d u r i n g  
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a d m i n i s t r a t i o n ,  and i n t e r e s t i n g l y ,  ,no p a t i e n t  developed 

s igns o r  symptoms o f  serum s ickness.  

The a d m i n i s t r a t i o n  o f  C. sculpturatus antivenom, 

then, r e s u l t e d  i n  d ramat i c  r e v e r s a l  o f  severe s igns  and 

symptoms; a l l  p a t i e n t s  were asymptomatic w i t h i n  1 1/2 

hours.  P a t i e n t s  who r e c e i v e d  C. sculpturatus ant ivenom 

d i d  n o t  need pro longed s u p p o r t i v e  c a r e  i n  a c r i t i c a l  

c a r e  u n i t ,  and i n  f a c t ,  were f r e q u e n t l y  d ischarged home 

f rom an emergency department. The goat  serum p roduc t  

appears safe,  and even when used i n  doses l a r g e r  than  

those  used i n  t h e  t rea tmen t  o f  sco rp ion  envenomations, 

has n o t  been assoc ia ted  w i t h  serum s ickness.  Fo r  these  

reasons t h e  authors f e e l  t h a t  a f t e r  t h e  i n i t i a t i o n  o f  

s u p p o r t i v e  c a r e  i n  t h e  emergency department, C. sculptura- 
tus antivenom i s  t h e  t rea tmen t  o f  c h o i c e  f o r  severe 

envenomati ons. 

CONCLUSIONS 
Envenomation by t h e  sco rp ion  C. sculpturatus s t i  11 

poses a t h r e a t  t o  l i f e  i n  some p a r t s  o f  t h e  U n i t e d  

S ta tes .  M i l d  s igns and symptoms c o n s i s t i n g  o f  l o c a l  p a i n  

and/or pa res thes ias  c h a r a c t e r i z e  t h e  i l l n e s s  i n  most 

p a t i e n t s .  L o n g - l a s t i n g  p a i n  and/or pa res thes ias  a r e  more 

common i n  those  age 11 and o l d e r  and appear u n a f f e c t e d  

by any fo rm o f  t rea tmen t .  Severe s igns  and symptoms can 

develop i n  any age group, b u t  t hose  age 10 and younger 

make up t h e  g r e a t  m a j o r i t y  o f  t hese  p a t i e n t s .  I n s t i t u t i o n  

of prompt, s u p p o r t i v e  c a r e  w i t h  s p e c i a l  a t t e n t i o n  t o  t h e  

a i rway i s  e s s e n t i a l  i n  managing those  s u f f e r i n g  f rom a 

severe envenomation. Treatment o f  severe envenomations 

w i t h  h i g h  doses of b a r b i t u r a t e s  has been assoc ia ted  w i t h  

c o m p l i c a t i o n s  and does n o t  sho r ten  t h e  d u r a t i o n  o f  t h e  
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i l l n e s s .  I n  c o n t r a s t ,  t h e  i n t ravenous  a d m i n i s t r a t i o n  o f  

goa t  serum C .  s c u l p t u r a t u s  antivenom r e s u l t s  i n  d ramat i c  

r e v e r s a l  o f  severe symptoms, w i t h  a l l  p a t i e n t s  asympto- 

m a t i c  w i t h i n  1 1/2 hours and w i t h  o n l y  one p a t i e n t  i n  

t h i s  r e v i e w  having a minor  r e l a p s e  o f  symptoms. The 

a d m i n i s t r a t i o n  o f  C. s c u l p t u r a t u s  ant ivenom appears s a f e  

and i s  recommended as t h e  t rea tmen t  o f  c h o i c e  f o r  severe 

envenomations a f t e r  a p p r o p r i a t e  s u p p o r t i v e  c a r e  has been 

i n s t i t u t e d .  A m u l t i - c e n t e r  p r o s p e c t i v e  s tudy  o f  t r e a t m e n t  

o f  C. s c u l p t u r a t u s  s t i n g s  i s  recommended. 
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