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ABSTRACT 

The case repo r ted  developed an acute b r a i n  syn- 
drome, i n c l u d i n g  c e r e b e l l a r  signs, s h o r t l y  a f t e r  t h e  
i n g e s t i o n  o f  sodium monof luoroacetate.  A f t e r  ins iduous  
improvement o f  t h e  c l i n i c a l  symptoms, the  p a t i e n t  
remained w i t h  an "end-stage" c e r e b e l l a r  a t a x i a  f o r  18 
months f o l l o w i n g  t h e  acute i n t o x i c a t i o n .  The develop- 
ment o f  b r a i n  atrophy, proven by computed tomography, 
i s  considered t o  represent  a d i r e c t  i n f l u e n c e  o f  sodium 
monof luoroacetate on t h e  b r a i n  and t o  r e f l e c t  t h e  
unique d is tu rbances  i n  c e l l u l a r  metabolism o f  glucose. 

INTRODUCTION 

Sodium monof luoroacetate (SMFA) was in t roduced as a r o d e n t i -  

c i d e  and repo r ted  on b y  Kalmbach ( 4 ) .  The l a b o r a t o r y  number 
"1080" i s  w i d e l y  used t o  represent  the  compound. It i s  one o f  
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the most potent poisons fo r  a l l  mammals, including men. I t s  
l e t h a l  dose for  inan, extrapolated from animal s tud ies  i s  about 5 
mg/kg and i s  comparable t o  tha t  of strychnine ( 8 ) .  Since the  
introduction of SMFA, cases of human poisoning have been expected 

( 3 ) .  

CASE REPORT 
A previously healthy 15 year old female attempted suicide by 

SMFA-ingestion. Thi r ty  minutes a f t e r  the  ingestion she com- 
plained of nausea, vomiting and abdominal pain. One hour l a t e r  a 
grand ma1 seizure  occurred. Physical examination on admission to  
the hospital  revealed tachycardia (150/min) and profuse sweat- 
i n g .  She was disor iented to  place and time and showed signs of 
psychomotor ag i ta t ion .  D u r i n g  the next four hours a progressive 
de te r iora t ion  of her consciousness level occurred with three 
additional grand ma1 seizures ,  and she became comatose. 

The biochemical p ro f i l e  was w i t h i n  normal l imi t s .  A lumbar 
t a p  showed a c l ea r  l iquid,  with normal opening pressure and no 
abnormality of sugar, protein or ce l l -conten ts .  No t races  o f  

SMFA were found i n  the  gas t r i c  j u i ce ,  blood or urine samples 
taken shor t ly  a f t e r  admission. The computed tomography ( C T )  scan 
o f  the brain was considered normal (Figure 1 ) .  

The pa t ien t  was t rea ted  w i t h  phenytoin 300 mglday, pentothal 
1 .3  glday intravenously f o r  f i v e  days, and glycerol monoacetate 
0.1 m l / k g  intramuscularly hourly, in addition t o  f l u id  replace- 
ment. 

A slow improvement began on the th i rd  day a f t e r  the poison 
ingestion and during the following two weeks the pa t ien t  became 
progressively a l e r t .  Neurological examination establ ished severe 
cerebe l la r  dysfunction. Repeated CT examination o f  the brain 
revealed a moderate d i f fuse  brain atrophy with widening o f  the 
basal cysterns ,  quadrigeminal cystern,  interhemispheric f i s s u r e ,  
l a t e ra l  vent r ic les  and the  th i rd  vent r ic le  (Figure 2 ) .  
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COMPUTED TOMOGRAPHY a7 

F I G U R E  1: Non-enhanced CT scan o f  t h e  b r a i n ,  performed ten  

hours a f t e r  t he  i n g e s t i o n  o f  SFMA. 

Dur ing  the  f o l l o w i n g  18 months, t h e  p a t i e n t  was examined 
n e u r o l o g i c a l  l y  because o f  compla in ts  o f  memory d is tu rbances  and 
depress ive  behav io r .  These compla in ts  s l o w l y  disappeared. A 
moderate cerebel  1 a r  a t a x i a  remained, d e s p i t e  improvement o f  the 
c e r e b e l l a r  dys func t i on .  A n  a d d i t i o n a l  f o l l ow-up  CT scan o f  t h e  
b r a i n  was eva lua ted  as unchanged f rom the  p rev ious  examinat ion 

( F i g u r e  3 ) .  
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FIGURE 2:  CT performed one week l a t e r .  Moderate brain 
atrophy. Widening of the interhemispheric f i s su re ,  
l a t e ra l  vent r ic les ,  basal cysterns  and th i rd  ven- 
t r i c l e .  Widened quadrigeminal cystern (upper 
arrow). The lower arrow indicates  the enlarged 
temporal horn, becoming v i s i b l e .  No changes from 
these f indings were noted in fu r the r  follow-up CT 
scans . 
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FIGURE 3: CT performed 18 months after the ingestion of 
SFMA. Enlargement of the basal cysterns, lateral 
ventricles and third ventricle, which show a 
different shape from Figure 2, due to a different 
angulation of the patient's head. 

DISCUSSION 

The toxicity of SMFA is apparently not due to its fluoride 
content, as the clinical toxicity and pathological findings are 
quite distinct from those in fluoride poisoning. SMFA interferes 
with citrate metabolism in the Krebs cycle by inhibition of 
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acon i tase  succ ina te  dihydrogenase (1, 2 ) ,  t h e  enzyme respons ib le  

f o r  c a t a l y s i n g  succ ina te  metabol ism (5, 6, 7, 10 ) .  The r e s u l t i n g  

bu i l d -up  o f  c i t r a t e  s e c o n d a r i l y  i n h i b i t s  glucose metabol ism by 

i n h i b i t i n g  phosphofructokinase. The r e s u l t  i s  a r e d u c t i o n  o f  

energy supply, l o s s  o f  c e l l u l a r  r e s p i r a t i o n  and c e l l u l a r  death 

C l i n i c a l  man i fes ta t i ons  occur a f t e r  a c h a r a c t e r i s t i c  l a t e n t  

p e r i o d  o f  30 minutes t o  2-1/2 hours. Th is  i s  t he  t ime  r e q u i r e d  

f o r  h y d r o l y s i s  o f  t h e  SMFA and i t s  t r a n s l o c a t i o n  and c e l l  pene- 

t r a t i o n .  According t o  t h e  c l i n i c a l  responses, animals have been 

ca tegor i zed  i n t o  f o u r  groups ( 3 ) :  In group I ( r a b b i t ,  goat, 

horse, sp ider ,  monkey), c e n t r a l  nervous system a c t i o n  i s  n o t  

observed, death be ing  always due t o  ca rd iac  e f f e c t s  w i t h  v e n t r i c -  

u l a r  f i b r i l l a t i o n .  In Group I 1  (ca t ,  p ig ,  rhesus monkey), bo th  

t h e  hear t  and t h e  c e n t r a l  nervous system are a f fec ted ,  death 

u s u a l l y  r e s u l t i n g  f rom r e s p i r a t o r y  f a i l u r e  d u r i n g  convuls ions, 

and o c c a s i o n a l l y  due t o  v e n t r i c u l a r  f i b r i l l a t i o n  (11, 12 ) .  I n  

Group I11 (dog, guinea p i g ) ,  e p i l e p t i f o r m  convu ls ions  predomi- 

nated, w i t h  death due t o  cessa t ion  o f  r e s p i r a t o r y  a c t i v i t y  

f o l l o w i n g  runn ing  movements i n d i s t i n g u i s h a b l e  f rom s t r y c h n i n e  

po ison ing  (13) .  I n  group IV ( r a t ,  hamster), r e s p i r a t o r y  depres- 

s ion  was the  main f e a t u r e  w i t h  delayed b radyca rd ia  (14 ) .  

Human po ison ing  w i t h  SMFA r e f l e c t s  the  c l i n i c a l  p i c t u r e  o f  

group 11. I n i t i a l l y ,  nausea and mental apprehension appear, 

f o l l o w e d  by grand ma1 convuls ions, depressed consciousness and 

e v e n t u a l l y  coma (3, 8, 1 5 ) .  The ca rd iovascu la r  e f f e c t s ,  which 

o f t e n  r e s u l t  i n  death, may be v e n t r i c u l a r  t achyca rd ia  and f i b r i l -  

l a t i o n .  In p a t i e n t s  s u r v i v i n g  the  i c t a l  per iod ,  no mental o r  

behav io ra l  d is tu rbances  o r  neu ro log i ca l  d e f i c i t s  were found (3, 
8) ,  except i n  one case (15 ) .  Th i s  p a t i e n t ' s  d i s a b i l i t i e s  (grand 

mal, s p a s t i c  t e t r a p l e g i a ,  c o r t i c a l  b l indness ,  and d i ve rgen t  

s q u i n t ) ,  were no t  a r e s u l t  o f  d i r e c t  a c t i o n  o f  t h e  SMFA on t h e  

c e n t r a l  nervous system bu t  were a t t r i b u t e d  t o  t h e  prolonged 
anoxia o f  t h e  b r a i n .  

( 7 ,  10) .  

C
lin

ic
al

 T
ox

ic
ol

og
y 

D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
ah

ea
lth

ca
re

.c
om

 b
y 

U
ni

ve
rs

ity
 o

f 
T

or
on

to
 o

n 
11

/2
7/

14
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.



COMPUTED TOMOGRAPHY 91 

A n t i d o t e  therapy  i s  unsuccessful  due t o  t h e  abrupt and 

severe onset o f  t o x i c i t y .  The bes t  a n t i d o t e  i s  g l y c e r o l  mono- 
ace ta te  ( 9 ) .  I t s  a d m i n i s t r a t i o n  i s  0.1 t o  0.5 ml /kg  h o u r l y  

dose. 
Our case had c l i n i c a l  f e a t u r e s  ( tachycard ia ,  grand ma1 

seizures,  psychomotor a g i t a t i o n ,  d e t e r i o r a t i o n  o f  consciousness) 

t y p i c a l  f o r  acute SMFA po ison ing .  The p a t i e n t ' s  b rea th ing  was 

undisturbed, even d u r i n g  t h e  comatous s ta te ,  and t h e  b r a i n  d i d  

n o t  s u f f e r  hypoxia.  However, d i f f u s e  b r a i n  atrophy had been 

es tab l i shed  on t h e  CT fo l low-up.  The predominant c l i n i c a l  mani- 
f e s t a t i o n  a f t e r  r e g a i n i n g  consciousness was a severe c e r e b e l l a r  
syndrome. The most reasonable cause o f  t h i s  i s  massive death o f  
b r a i n  neurons du r ing  t h e  acute phase o f  the  po ison ing .  The 

process most p robab ly  i nvo l ved  the  p o s t e r i o r  fossa s t ruc tu res ,  

causing the  cerebel  l a r  syndrome. The t r a n s i e n t  memory d i s t u r b -  

ances and t h e  depressive behavior o f  t h e  p a t i e n t  were o ther  

c l i n i c a l  evidence o f  t h e  b r a i n  cond i t i on .  

Cardiac g lycos ides  must be avoided (8). 
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