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ABSTRACT

W E PROSPECTIVELY AND re tro s p e c tiv e ly  re v ie w e d  a series o f  780  p a tie n ts  w ho  p re s e n te d  to  th e  U n iv e rs ity  o f  
S o u th ern  C a lifo rn ia /L o s  A ngeles  C o u n ty  M e d ic a l C e n te r  w ith  a diagnosis o f  gunshot w ound to  th e  brain  du rin g  an 
8 -y e a r  p e rio d . O f th e s e , 105 w e re  c h ild re n  ranging in  age fro m  6 m onths to  17 years . In ju rie s  w e re  gang re la te d  in  76  
(72%) c h ild re n  and ad o lescen ts . S tep w ise  lin e a r regression analysis w as used to  fo rm u la te  a p re d ic tiv e  m o d e l o f  
o u tc o m e  in  th is  p o p u la tio n . P a tie n t age (F  = 1 0 .9 2 ), sex (F = 9 .3 2 ) , o c c ip ita l e n try  s ite  (F= 8 .1 7 ) , b ih em isp h eric  in ju ry  
(F= 8 .5 0 ) ,  and adm ission G lasgow  C om a S cale (F= 6 9 .9 1 ) w e re  a ll fo u n d  to  c o r re la te  w ith  o u tc o m e  (P < 0 .0 5 ) .
S ig n ific a n t d iffe re n c e s  b e tw e e n  p e d ia tr ic  and a d u lt po p u la tio n s  w e re  n o ted  in tra n s it t im e , e n tra n c e  s ite , and 
a g e -re la te d  o u tc o m e . O c c ip ita l o r  assassination-type w ounds w e re  m ost com m on in  c h ild re n . In a d d itio n , a y o u n g e r  
age was associated w ith  p o o r o u tc o m e  (P  < 0 ,0 0 0 1 ) , W e  d escrib e  both  th e  eco n o m ic  and ra c ia l tre n d s  in o u r  p o p u la tio n  
o f  p a tie n ts  in a d d itio n  to  w e a p o n  ty p e  and to x ic o lo g ic a l e v a lu a tio n . T h e  D e p a rtm e n t o f  N eu ro lo g ica l S urgery  is 
b ecom in g  d ire c tly  in vo lved  in p ro v id in g  in fo rm a tio n  to  c h ild re n  a t  th e  ju n io r  high school le v e l regard ing  gang a c tiv ity  
and brain  and spinal cord  in ju ry . In c o n ju n c tio n  w ith  th e  C o m m u n ity  Y outh  G ang S ervices O rg a n iza tio n  and T h in k  First 
O rg a n iz a tio n , w e  a re  a tte m p tin g  to  in te g ra te  p re v e n tio n  th ro u g h  e d u c a tio n  and co m m u n ity  m o b iliz a tio n . This is a plan  
aim ed a t in fo rm in g  and re c o v e rin g  th e  y o u th  a ffe c te d  by gangs.
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P e n e tra tin g  c ra n io c e re b ra l in ju ry  in c h ild re n  and ado lescents  17 years  o f  age o r  y o u n g e r is an in creas ing  cause o f  
e m e rg e n t n eu ro su rg ica l adm issions to  m a jo r  m e tro p o lita n  m ed ica l c e n te rs . In 1991, m ore  th an  25% o f  a ll gunshot 
h o m ic id e  v ic tim s  in Los A ngeles  w e re  19 o r  yo u n g e r. In 1991, o f  518 hom ic ides in  yo u th s , 4 12  resu lted  fro m  gunshot 
w oun ds. U n lik e  th e  res t o f  th e  c o u n try , m ore  youths  d ie  fro m  gunshot hom ic ides in Los A ngeles  th an  t r a f f ic  acc id en ts .

G a n g -re la te d  m urders  in  Los A ngeles  C o u n ty  in creased  fro m  351 in 1980 to  771 in 1991. S ix ty -fo u r  (31%) o f  th ese  
hom icides o cc u rre d  in c h ild re n  and ado lescents  17 years  o f  age o r  y o u n g e r. T h e  re c e n t s ta tis tics  reg ard in g  gunshot 
h o m ic id e  v ic tim s  in Los A ngeles  a re  p re s e n te d  in  (T a b le  1 ). As o f  M arch  12, 1992, th e re  w e re  1 0 5 ,5 2 0  know n gang 
m em bers  th a t  m ade up o v e r  942  gangs in Los A ngeles  C o u n ty  (Los A ngeles  C o u n ty  S h eriff's  D e p a rtm e n t). T h e  
p e rc e n ta g e  o f  fa ta l  shooting  in ju v e n ile s  also in creased  fro m  12% in 1970 to  27% in 1992.
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T a b le  1. Los A ngeles  S h e r if fs  D e p a rtm e n t Ju risd ic tio n  J u v e n ile  V ic tim s  o f  Gang M u rd e r

W e  discuss o u r  re c e n t e x p e r ie n c e  w ith  p e n e tra tin g  c ra n io c e re b ra l in ju r ie s  in c h ild re n  and ado lescents; in 
a d d itio n , w e  d e f in e  th e  p re d ic tiv e  m odels o f  o u tc o m e  in th is  p o p u la tio n  o f  p a tie n ts  and discuss th e  p o te n t ia l fo r  
in te rv e n t io n  and p re v e n tio n  o f  th is  ty p e  o f  in ju ry . W e  also discuss g a n g -re la te d  in ju r ie s  and o u r  e x p e r ie n c e  w ith  this  
s u b p o p u la tio n  o f  p a tie n ts  in Los A ngeles , g iven  th a t  i t  re p resen ts  such a large p e rc e n ta g e  o f  p a tie n ts  in o u r  series.

PATIENTS AND METHODS

A ll p a tie n ts  w ith  p e n e tra tin g  missile in ju r ie s  to  th e  brain  d u rin g  an 8 -y e a r  perio d  w e re  re tro s p e c tiv e ly  o r  
p ro s p e c tiv e ly  e v a lu a te d  fo r  se le c tio n  in to  th e  study p ro to c o l. T h e  c r ite r ia  fo r  inclusion  in c lu d e d  p e n e tra tin g  
c ra n io c e re b ra l in ju ry  in p a tie n ts  17 years  o ld o r y o u n g e r and c o m p le tio n  o f  co m p u ted  to m o g rap h ic  (C T ) stud ies  a t  
adm ission. W e  w e re  also in te re s te d  in  lo oking  a t  th e  o u tc o m e  a f te r  p e n e tra tin g  c ra n io c e re b ra l in ju ry  in a ll p a tie n ts . 
Thus, p a tie n ts  w ith  a d d itio n a l system ic in ju r ie s  w e re  e x c lu d e d  fro m  th e  s tudy . A ll p a tie n ts  had CT scans p e rfo rm e d  
w ith in  3 hours o f  adm ission. During th is  p e rio d , 780  p a tie n ts  p re s e n te d  to  th e  U n iv e rs ity  o f  S o u th ern  C a lifo rn ia /L o s  
Angeles  C o u n ty  (U S C /L A C ) M e d ic a l C e n te r . O f th e s e , 105 w e re  e n te re d  in to  o u r  e v a lu a tio n . S ev e n ty -s ix  (72%) o f  these  
in ju r ie s  w e re  gang re la te d .

A f t e r  in ju ry , a ll p a tie n ts  w e re  e v a lu a te d  im m e d ia te ly  in th e  f ie ld  by param edics . P a tien ts  w e re  in tu b a te d  in  th e  
f ie ld  and pressure su p p o rt w as in it ia te d  as in d ic a te d . R esuscitation w as p e rfo rm e d  acco rd in g  to  A dvan ced  C ard iac  L ife  
S u p p o rt p ro to c o l. V ita l signs and n e u ro lo g ic a l e v a lu a tio n  w e re  d o c u m e n te d  a t  p re s e n ta tio n  and th e n  e v e ry  5 to  10 
m inutes  du rin g  tra n s p o rt to  U SC /LA C  M e d ic a l C e n te r . In a d d itio n , tra n s it  t im e  fro m  th e  in it ia l a rr iv a l o f  param edics  a t



th e  scene u n til th e  p a tie n ts  w e re  tra n s fe rre d  to  U SC /LAC  M e d ic a l C e n te r  was c a lc u la te d . Baseline G lasgow  C om a Scale  
(G CS), tra u m a  score , and v ita l signs w e re  rec o rd e d  a t  a rr iv a l a t  U SC /LAC M e d ic a l C e n te r .

A t  a rr iv a l, e m e rg e n c y  c a re  w as in it ia te d  by th e  tra u m a  te a m , in c lu d in g  e m e rg e n c y  room  physicians, g e n e ra l 
surgeons, and n eu ro lo g ic a l surgeons. Fluid resu sc ita tio n  w as c o n tin u e d  w ith  blood pro d u cts  and crys ta llo id  a n d /o r  
co llo id  so lu tions. E n d o tra c h e a l in tu b a tio n  w as p e rfo rm e d  in th o se  p a tie n ts  w ith  hem odynam ic  a n d /o r  re s p ira to ry  
co m prom ise in ad d itio n  to  th o se  p a tie n ts  w ith  an adm ission GCS score o f  < 6 . M a n n ito l and Lasix w e re  g iven  to  p a tie n ts  
w ith  e v id e n c e  o f  brain  stem  d y s fu n c tio n . P a tien ts  began re c e iv in g  broad sp ec tru m  a n tib io tic s , te ta n u s  to x o id , and  
an tico n vu lsan ts  a t  adm ission. C T scans w e re  p e rfo rm e d  as soon as possible o n c e  th e  p a tie n ts  w e re  h em o d yn am ica lly  
s ta b iliz e d .

In tra c ra n ia l pressure (IC P) m on ito rs  w e re  p laced  in a ll p a tie n ts  w ith  an admission GCS score o f  < 7, and ICP was 
co n tin u o u s ly  m o n ito re d  f o r  up to  10 days. C ere b ro s p in a l f lu id  was d ra in e d  in te rm it te n t ly  fo r  an ICP o f  > 20  mm Hg. 
P atien ts  re q u irin g  o p e ra t iv e  in te rv e n tio n  had surgery  p e rfo rm e d  w ith in  24  hours o f  adm ission. S urg ica l m an ag em en t  
began w ith  th e  e v a c u a tio n  o f  any mass lesions and d e b r id e m e n t o f  n e c ro tic  tissue and bony fra g m e n ts  a t  e n tra n c e  and  
e x it  s ites. O n ly  s u p e rfic ia l o r  lo ca l bone fra g m e n ts  w e re  pursued and d e b rid e d . D eep  p aren ch ym al fra g m e n ts  and those  
n o t re a d ily  accessib le  w e re  n o t re m o v e d . M e ta llic  fra g m e n ts  w e re  rem o ved  w h en  accessib le . D ura l la c e ra tio n s  w e re  
e ith e r  re p a ire d  p rim a rily  o r  th ro u g h  th e  use o f  fasc iae  patch  g ra fts . A ggressive hem ostasis w as o b ta in e d  a t a ll w oun d  
sites. A ll w oun ds w e re  cop iously  ir r ig a te d  w ith  b a c itra c in  c o n ta in in g  saline  so lu tions. In tra o p e ra tiv e  and p e r io p e ra tiv e  
a n tib io tic s  w e re  a d m in is te red  in tra v e n o u s ly  to  a ll p a tie n ts .

A p e n to b a rb ita l com a was in s titu te d  i f  c o n tin u e d  e le v a tio n s  in  ICP w e re  re c o rd e d  d e s p ite  h ypocap n ia , d iuresis , 
and v e n tr ic u lo s to m y  d ra in a g e . W ith  c o n tin u e d  e le v a tio n s  in ICP, d e s p ite  th e  a d m in is tra tio n  o f  p e n to b a rb ita l, an 
occasional p a t ie n t  w ith  a s e v e re ly  con tused  brain  w as ta k e n  to  surgery  fo r  a f ro n ta l o r  te m p o ra l lo b e c to m y  o f  th e  
dam aged b ra in .

A fu ll n e u ro lo g ic a l e v a lu a tio n  o f  th e  p a t ie n t  was c o m p le te d  b e fo re  d ischarge, and th e  p a t ie n t  was again e v a lu a te d  
a t  6 m onths a f te r  d ischarge acco rd in g  to  th e  G lasgow  O u tco m e S core as fo llo w s: 1, d e a th ; 2, p e rs is te n t v e g e ta tiv e  
s ta te ; 3, se v e re  d is a b ility  (conscious b u t d isab led ); 4 , m o d e ra te  d is a b ility  (d isab led  y e t  in d e p e n d e n t);  and 5, good  
re c o v e ry . G lasgow  O u tco m e Scores o f  1, 2, o r  3 w e re  co n s id ered  to  re p re s e n t a p o o r o u tc o m e , w h e re a s  G lasgow  
O u tco m e Scores o f  4  and 5 re p re s e n te d  a good o u tc o m e . A  C T scan w as also o b ta in e d  b e fo re  d ischarge and a t a 
6 -m o n th  fo llo w -u p  in som e cases. F o llo w -u p  d a ta  in c lu d e d  d e ta ils  o f  a n e u ro lo g ic a l e v a lu a tio n  and th e  p a tien t's  
e m p lo y m e n t s ta tus . P a tie n t in fo rm a tio n  w as o b ta in e d  fro m  p aram ed ic , adm ission, Los A ngeles  C o u n ty  C o ro n e r, c lin ic , 
and h o s p ita liza tio n  records.

STATISTICAL METHODS

D uring an 8 -y e a r  p e rio d , 105 c h ild re n  and ado lescents  m e t th e  c r ite r ia  f o r  e n tra n c e  in to  th e  study and w e re  
in c lu d e d  in  o u r  s ta tis tic a l analysis. E ig h ty -e ig h t p a tie n ts  had p ro longed  fo llo w -u p . A  to ta l o f  38 va riab les  w e re  
re c o rd e d  in th is  series . A ll v a ria b le s  w e re  sc reen ed  fo r  o u tlie rs  by using Grubbs' analysis. C on tin u o u s  variab les  (age and 
t ra n s it  t im e ) w e re  e v a lu a te d  fo r  n orm al d is tr ib u tio n  by using d e ta ile d  fre q u e n c y  d is tr ib u tio n  analysis and B ox-C ox  
analysis. T h e  v a r ia b le  age w as n o rm a lized  by using a lo g arith m ic  tra n s fo rm a tio n  as in  th e  prev ious study e v a lu a tin g  a ll 
th e  p a tie n ts .



A fo rw a rd  and backw ard  lin e a r  s tepw ise  regression analysis (BMDP S ta tis tic a l S o ftw a re , In c ., Los A ngeles , CA) was  
used to  re la te  a ll in d e p e n d e n t va riab les  to  o u tc o m e  (G lasgow  O u tco m e S c o re ). T w o -g ro u p  and m atch ed  t -tes ts  w e re  
used to  c o rre la te  a ll in d e p e n d e n t v a riab les  w ith  o u tc o m e . T h e  e q u a lity  o f  g roup  varian ces  was e v a lu a te d  by L e v e n e ’s 
te s t. Levels o f  s ta tis tic a l s ig n ifican ce  w e re  se t a t  P < 0 .0 5 .

Based on o u r c lin ic a l e x p e r ie n c e , w e  w e re  ab le  to  g roup  d is tin c t sets o f  va ria b le s  in to  co m b in ed  v a riab les . In 
ad d itio n  to  red u c in g  th e  n u m b er o f  possible m odels, th is  m eth o d  fo r  se le c tin g  va ria b le s  a llo w ed  us to  in c o rp o ra te  o u r  
c lin ic a l e x p e r ie n c e  in to  th e  analysis. G ro u p ed  va ria b le s  in c lu d ed  th e  c o m b in a tio n  o f  bony a n d /o r  m e ta llic  
f ra g m e n ta tio n , m u ltip le  e n try  sites in vo lv in g  bo th  hem isph eres, and in ju r ie s  in vo lv in g  m u ltip le  lobes w ith  v e n tr ic u la r  
in v o lv e m e n t.

RESULTS

General population characteristics

W e  re v ie w e d  a series  o f  780 p a tie n ts  w ho  p re s e n te d  to  U SC /LA C  M e d ic a l C e n te r  w ith  a diagnosis o f gunshot w oun d  
to  th e  brain  du rin g  a 6 -y e a r  p e rio d . O ne hu n d red  p a tie n ts  w e re  e v a lu a te d  p ro s p e c tiv e ly , w h ereas  th e  param ed ic , 
adm ission, Los A ngeles  C o u n ty  C o ro n e r, c lin ic , and h o s p ita liza tio n  records o f  680  w e re  re v ie w e d  re tro s p e c tiv e ly .

In o u r  series, 105 p a tie n ts  ranged in age fro m  6 m onths to  17 years  (m ean , 15 y r ) .  T h e  g e n e ra l p o p u la tio n  
c h a ra c te ris tic s  o f  th e  c u rre n t  study a re  p re s e n te d  in T ab les  2 and 3.
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- r e l a t e d  in ju r i e s  
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Table 3. Motivations
T a b le  3. M o tiv a tio n s

T h e re  was d is tin c t e v id e n c e  o f  assaults o ccu rrin g  w ith in  rac ia l groups in o u r  series . In 1991, g a n g -re la te d  
hom ic ides in  H ispanics w e re  in tra ra c ia l in 92% o f  cases and e x tra ra c ia l in 8%. G a n g -re la te d  hom ic ides in  blacks w e re  
in tra ra c ia l in 72% o f  cases and e x tra ra c ia l in  28% (T a b le  4 ) .  In a d d itio n , drug  use d id n o t c o rre la te  in  a s ta tis tic a lly  
s ig n ific a n t m an n er w ith  g a n g -re la te d  hom ic ides. T h e re  w e re  no s ig n ific a n t d iffe re n c e s  in th e  use o f  c o ca in e , 
p h e n c y c lid in e , o r m o rp h in e  b e tw e e n  th e  v ic tim s  o f  g a n g -re la te d  and n o n g a n g -re la te d  h o m ic id e . V ic tim s  o f  nongang- 
re la te d  h o m ic id e  w e re  m ore lik e ly  to  be u n d e r th e  in flu e n c e  o f  a lco h o l (P  < 0 .0 1 ) .  A p o te n t ia l conclusion  is th a t  these  
assaults re p re s e n t p lanned  a n d /o r  p re m e d ita te d  crim es as opposed to  spontaneou s assaults resu ltin g  fro m  drug  o r  
a lc o h o l use.
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T a b le  4 . G a n g -re la te d  H om ic ides by E th n ic ity  in Los A ngeles C o u n ty

These  in ju r ie s  resu lted  fro m  vario us types  o f  fire a rm s  (T a b le  5 ). Handguns c o n tin u e  to  be th e  m ost com m on  
source  o f  in ju ry  in  g a n g -re la te d  hom ic ides. M ost im p o rta n t is th e  m arked in c rease  (fro m  54 in  1987 to  146 in 1991) in  
hom ic ides resu lting  fro m  th e  use o f  handguns. W e a re  also seeing  an in c rease  in th e  use o f  th e  AK47 a u to m a tic  r if le ,  
w ith  an in crease  fro m  8 hom ic ides in  1987 to  13 in  1991. D esp ite  th e  c o n tin u in g  tre n d  in  th e  use o f  assault r ifle s  in 
c o m b in a tio n  w ith  d r iv e -b y  shootings, w e  a d d itio n a lly  n o ted  an in c rease  in  w a lk -u p  o r  “ p o in tb la n k ” assaults in o u r  
p o p u la tio n . T h e  m a jo r ity  o f  th e s e  p a tie n ts  have system ic in ju r ie s  o r do n o t surv ive  th e ir  in it ia l in ju r ie s . E n tran ce  sites  
w e re  f ro n ta l in 30%, te m p o ra l in 23%, p a r ie ta l in 19%, and o c c ip ita l (assassination -type in ju r ie s ) in  28%. T hrou gh  and  
th ro u g h  in ju r ie s  w e re  p re s e n t in  23%. T h e  n u m b e r o f  p a tie n ts  s u ffe rin g  assassination-type in ju r ie s  in creased  fro m  1 in 
1987 and 0  in 1988 to  6 in  1989 and 1990 and 4  in 1991.
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T a b le  5. G a n g -re la te d  H om ic ides by W eap o n  Used

Predictive models of outcome

S tep w ise  lin e a r  regression analysis was used to  fo rm u la te  a p re d ic tiv e  m o d e l o f  o u tc o m e  in th is  p o p u la tio n . 
P a tie n t age (F  = 1 0 .9 2 ), sex (F  = 9 .3 2 ) , o c c ip ita l e n try  s ite  ( F =  8 .1 7 ) ,  b ih em isp h eric  in ju ry  w ith  in tra v e n tr ic u la r  
in v o lv e m e n t ( F =  8 .5 0 ) , and adm ission GCS score (F =  6 9 .9 1 ) w e re  a ll fo u n d  to  c o rre la te  w ith  o u tc o m e  (P  < 0 .0 5 ) .  In 
ad d itio n  to  th e  s ig n ific a n t d iffe re n c e s  b e tw e e n  p e d ia tr ic  and a d u lt  po p u la tio n s  in tra n s it t im e  and e n tra n c e  s ite , w e  
d e te rm in e d  a s ig n ific a n t d if fe re n c e  in  a g e -re la te d  o u tc o m e . In c h ild re n , y o u n g e r age was associated w ith  p o o re r  
o u tc o m e  (P  < 0 .0 0 0 1 ) .

L o n g -te rm  fo llo w -u p  d a ta  w e re  o b ta in e d  in 88  p a tie n ts . G lasgow  O u tc o m e  Scores based on adm ission GCS are  
p ro v id ed  in (T a b le  6 ) . Four p a tie n ts  w ith  adm ission GCS scores o f  3, 4 , o r  5 and good o u tco m es w ill be discussed in a 
fu tu re  p u b lic a tio n .
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T a b le  6 . O u tco m e  a f te r  P e n e tra tin g  C ra n io c e re b ra l In ju ry  in C h ild ren  and A d o lescen ts

DISCUSSION

Predictive models of outcome

A n u m b er o f  series have e v a lu a te d  o u tc o m e , both  re tro s p e c tiv e ly  and p ro s p e c tiv e ly , a f te r  e ith e r  closed (14 ) o r  
p e n e tra tin g  c ra n io c e re b ra l in ju ry  (4 ,7 ,9 ,1 6 ,2 1 ,2 2 ) .  W e  have fo rm u la te d  p re d ic tiv e  m odels o f  o u tc o m e  fo r  both  
ch ild re n  and adu lts . W e have a d d itio n a lly  an a lyzed  both  po p u la tio n s  fo r  th e  s ig n ific a n t d iffe re n c e s  b e tw e e n  th e  tw o .

In th e  c u rre n t  series p a t ie n t  age, sex, o c c ip ita l e n try  s ite , b ih em isp h eric  in ju ry  w ith  in tra v e n tr ic u la r  in v o lv e m e n t, 
and adm ission GCS w e re  a ll fo u n d  to  c o rre la te  s ig n ific a n tly  w ith  o u tc o m e  by lin e a r  regression analysis. Logistic  
regression m odels o f  o u tc o m e  w e re  s ig n ific a n t fo r  th e  inclusion  o f  subarachn oid  h em o rrh ag e  and GCS score <7 (P  <
0 .0 0 0 1 ) . O th e r  p re d o m in a n tly  a d u lt series have re p o rte d  th e  c o rre la tio n  o f  adm ission GCS score (4 ,2 6 ) ,  b ila te ra l



h em isp h eric  in ju ry , and in tra v e n tr ic u la r  h em o rrh ag e  w ith  o u tc o m e  (2 ,5 .2 0 ,2 -4 ). S ubarachnoid  h em o rrh ag e  has also 
b een  fo u n d  to  c o rre la te  w ith  o u tc o m e  a f te r  closed and p e n e tra tin g  head in ju ry  (6 ,1 2 ) . A lth o u g h  su ic ide  is m ore like ly  
to  be fa ta l , m o tiv a tio n  d id n o t reach  th e  s ta tis tic a l s ig n ifican ce  re q u ire d  to  be in c lu d e d  in o u r m ode l.

W e  w e re  u n ab le  to  in c lu d e  p u p illa ry  d ia m e te r  a t  adm ission in o u r  m o d e l because o f  th e  large n u m b e r o f  
d e n e rv a tio n  a n d /o r  p e n e tra tin g  in ju r ie s  to  th e  o rb it  in  th is  p o p u la tio n . T h e  p resen ce  o f  d issem inated  in tra v a s c u la r  
c o a g u la tio n , as d e fin e d  by a lo w  fib rin o g e n  le v e l (less th an  150 mg%) and ab n o rm a l va lu es  o f  tw o  h e m ato lo g ica l 
p a ra m e te rs  (p la te le t  c o u n t, p ro th ro m b in  t im e , p a rt ia l th ro m b o p la s tin  t im e , o r  f ib r in  d eg ra d a tio n  p ro d u c ts ), was also 
n o t in c lu d e d . T h e  p resen ce  o f  d issem inated  in tra v a s c u la r co ag u la tio n  in p a tie n ts  w ith  tra u m a , p e n e tra tin g  o r  
o th e rw is e , has b een  fo u n d  to  be associated w ith  an in creased  m o rta lity  o f  85% (1 3 ). A lth o u g h  p re d ic tiv e , i t  rem ains  
n o n sp ec ific  to  th is  p o p u la tio n  and was n o t in c lu d e d .

T h e  d if fe re n c e  in a g e -re la te d  o u tc o m e  b e tw e e n  p e d ia tr ic  and a d u lt po p u la tio n s  in o u r series is lik e ly  
re p re s e n ta tiv e  o f  th e  large n u m b e r o f  suicides p re s e n t in o u r a d u lt  p o p u la tio n  (5 3 ), as co m p ared  w ith  y o u n g e r  
c h ild re n  and in fa n ts  (o n e  o f  fo u r  suicides in  o u r  series) w h o , in  o u r series , a re  usually in ju re d  as a resu lt o f  
g a n g -re la te d  c rim e  (p re d o m in a n tly  as bystanders) o r  m u rd e r-s u ic id e . T h e  n u m b er o f  su icides in o u r  series was  
d is tin c tly  d i f fe r e n t  fro m  th a t  o f  B eaver e t  a l. (3 ) , in w h ich  th e  in c id e n c e  o f  su ic ide  a t  22% w as m uch h ig h er in  c h ild ren  
and ad o lescen ts . T h e  d if fe re n c e  in  tra n s it  tim es  b e tw e e n  p e d ia tr ic  and a d u lt p o pu la tion s  rep resen ts  th e  fa c t  th a t  
g a n g -re la te d  in ju r ie s  in  Los A ngeles  a re  usually w itn essed , and thus n o tif ic a tio n  o f  e m e rg e n c y  agencies  ten d s  to  be  
m ore rap id . O u r tra n s it  tim es  w e re  co n s is ten t w ith  th o se  in  o th e r  p e d ia tr ic  series  (a p p ro x im a te ly  30  m in ). T ra n s it tim es  
in  adu lts , in w hom  su ic ida l in ju ry  is m ore p re v a le n t, te n d  to  be lo nger.

W e  a re  aggressive in o u r  m an ag em en t o f  c h ild re n  and ado lescents  s u ffe rin g  both  p e n e tra tin g  and n o n p e n e tra tin g  
in ju r ie s  to  th e  b ra in . A ll p a tie n ts  w ith  adm ission GCS scores o f  less th an  7 have v e n tr ic u lo s to m ie s . A p e n to b a rb ita l 
com a is in s titu te d  i f  c o n tin u e d  e le v a tio n s  in ICP a re  re c o rd e d , d e s p ite  h yp o cap n ia , d iuresis , and v e n tr ic u lo s to m y  
d ra in a g e . W ith  c o n tin u e d  e le v a tio n s  in ICP, p a tie n ts  w ith  a s e v e re ly  contused  brain  a re  ta k e n  to  surgery  fo r  a f ro n ta l  
o r  te m p o ra l lo b e c to m y  o f  th e  dam aged b ra in .

S arn a ik  e t  a l. (19 ) e v a lu a te d  th e  ro le  o f  aggressive ICP c o n tro l in th e  m an ag em en t o f  11 com ato se c h ild re n  w ith  
p e n e tra tin g  c ra n io c e re b ra l gunshot w oun ds. Five c h ild re n  had an adm ission GCS score o f  3 o r  4 , w e re  m oribund a t 
adm ission, and d ied  w ith in  12 hours. T h re e  p a tie n ts  w ith  adm ission GCS score o f  14 o r 15 u n d e rw e n t s u p p o rtive  ca re  
and surg ica l d e b r id e m e n t and re c o v e re d  w ith o u t n e u ro lo g ic a l se q u e la e . T h e  rem ain in g  six c h ild re n  w e re  com ato se  a t  
adm ission w ith  a GCS score o f  5 to  7. A ll w e re  com ato se  a t  adm ission w ith  lo w  GCS scores and b u lle ts  th a t  crossed th e  
s a g itta l p lan e . O th e r  fin d in g s  in c lu d e d  b u lle ts  th a t  crossed th e  c o ro n a l p lan e , th e  p resen ce  o f  mass e f fe c t ,  and  
v e n tr ic u la r  o r  p o s te rio r fossa in v o lv e m e n t. A ll six p a tie n ts  w e re  aggressively m anaged w ith  m ech an ica l 
h y p e rv e n tila t io n , m a n n ito l o sm o th erap y , p e n to b a rb ita l, and surgical d ecom pressio n . Four p a tie n ts  surv ived  and  
u n d e rw e n t n e u ro b e h a v io ra l and in te l le c tu a l assessment. A ll w e re  re p o rte d  to  have s ig n ific a n t d e f ic its  in language, 
v isu o sp atia l p e rc e p tio n , a t te n t io n , and c o n c e n tra tio n . O f in te re s t  was th a t  a ll o f  th e s e  p a tie n ts  had re c o v e re d  
a d e q u a te  enough c o g n itiv e  and b eh a v io ra l fu n c tio n  to  u nderg o  re h a b ilita t io n  and d e v e lo p  a d e g re e  o f  in d e p e n d e n c e . 
T h e  au th o rs  co n c lu d ed  th a t  aggressive m easures should be ta k e n  in th e  m an ag em en t o f  th ese  p a tie n ts , a lthou gh  th e ir  
series  w as n o t larg e  enough to  s ta tis tic a lly  re la te  response to  aggressive ICP m an ag em en t and o u tc o m e .

Kaufm an e t  a l. (10 ) em p h as ized  th e  re la tio n s h ip  o f  c h ro n ic a lly  e le v a te d  ICP to  p e n e tra tin g  c ra n io c e re b ra l in ju ry . 
T h e y  also observed  lo n g -te rm  m em o ry  d e fic its , language, and v isu ospatia l p e rc e p tio n  in six p a tie n ts  u nderg o ing  
n e u ro b e h a v io ra l and in te l le c tu a l assessment (8 ).



A ll studies e v a lu a tin g  po p u la tio n s  o f  c h ild re n  s u ffe rin g  fro m  th is  ty p e  o f  in ju ry  w ill be biased by th e ir  c a tc h m e n t  
areas. In o u r  re v ie w  o f  th e  p e r t in e n t  li te ra tu re , i t  becam e e v id e n t th a t  th e  m o tiv a tio n  fo r  th e s e  in ju r ie s  w as v e ry  
d e p e n d e n t on th e  geograp h ic  lo ca tio n  and p o p u la tio n  be ing  s tu d ie d . O u r series consists o f  a larg e  u rban , in n e r -c ity  
p o p u la tio n  in East Los A ngeles  C o u n ty . T h e  p o p u la tio n  in o u r  im m e d ia te  c a tc h m e n t a re a  is a p p ro x im a te ly  94% H ispanic, 
3% A sian, 2% C aucasian, and 1% b lack. This reg ion  is know n fo r  its  larg e  n u m b er o f  gang m em bers and g a n g -re la te d  
v io le n c e . Thus, i t  is in e v ita b le  th a t  a large n u m b er o f  o u r cases w ill re s u lt fro m  g a n g -re la te d  in ju r ie s . T h e  sh o rt 
d u ra tio n  o f  th e  tra n s it  tim es  is in d ic a tiv e  o f  th e  lo ca tio n  o f  o u r  fa c il ity  w ith in  a larg e  m e tro p o lita n  c o m m u n ity . It  is 
also in te re s tin g , as m e n tio n e d  ab o ve , th a t  tra n s it tim es  w e re  lo w e r in  g a n g -re la te d  as opposed to  n o n g a n g -re la te d  
assaults.

Population characteristics

O f in te re s t  is a n o th e r  series th a t  also consists o f  a large u rb an , in n e r -c ity  p o p u la tio n  fro m  Los A ngeles  C o u n ty . 
K in g /D re w  M e d ic a l C e n te r  has a c a tc h m e n t a re a  in  S outh C e n tra l Los A ngeles  th a t  is 50% H ispanic and 50% b lack. In th is  
re p o rt  o f  a series o f  255 c h ild re n , o n ly  10 had gunshot w ounds to  th e  b ra in . T h e  d is tr ib u tio n  o f  th e s e  p a tie n ts  (85% 
b lack  and 15% H ispanic) was n o t re f le c t iv e  o f  th a t  in th e  c a tc h m e n t a re a . M a le  p a tie n ts  p re d o m in a te d  (91% ). In 
p a tie n ts  o ld e r  th an  10 years , 80% o f  th e  in ju r ie s  w e re  d ire c tly  o r  in d ire c t ly  gang re la te d . In c h ild re n  u n d e r age 10, 
in ju r ie s  resu lted  fro m  n e g le c t and in tra fa m ily  c o n flic ts  ( s7 ). A study o f  9 c e re b ra l gunshot w ounds in  108 c h ild re n  fro m  
H arlem  H o sp ita l re p o rte d  th a t  m any c h ild re n  ranging in age fro m  12 to  16 years  a re  in v o lv e d  in  th e  d is tr ib u tio n  o f  
drugs and a re  exposed to  p o te n t ia l assaults (1 ).

O th e r  s tud ies  o f  c h ild re n  w h o  res id e  o u ts id e  o f  larg e  u rb an , in n e r  c itie s  v a ry  m arked ly  w ith  regard  to  th e  
m o tiv a tio n  beh ind  th e  in ju ry , th e  w eap o n  ty p e , and th e  in c id e n c e  o f  in ju r ie s  in c h ild re n . A  study fro m  th e  U n iv e rs ity  
o f  M ary lan d  re v ie w e d  132 c h ild re n  w ith  f ire a rm  in ju r ie s  and re p o rte d  th a t  70% o f  th ese  fa ta l in ju r ie s  o c c u rre d  in th e  
hom e (3 ). K eck e t  a l. (11 ) in a re v ie w  o f  f ire a rm  fa ta lit ie s  in O klahom a fo u n d  th a t  r ifle s  w e re  th e  m ost fre q u e n t ly  used 
w eap o n ; th e ir  use o c c u rre d  in 52% o f  th e  cases. This fin d in g  is d ire c tly  re la te d  to  th e  la rg e ly  ru ra l p o p u la tio n  o f  
p a tie n ts  in th a t  s ta te  and th e  access ib ility  o f  th e s e  fire a rm s  in th e  househ o ld . T h e  e ffe c ts  o f  gun c o n tro l should also 
be n o te d . A  study fro m  th e  U n iv e rs ity  o f  H e id e lb e rg  re p o rte d  a series o f  46  p a tie n ts  b e tw e e n  1976 and 1982. O n ly  fo u r  
o f  th e s e  p a tie n ts  w e re  c h ild re n  (23). A lth o u g h  e a r lie r  series regard ing  c h ild re n  re p o rte d  on th e  larg e  in c id e n c e  o f  
a c c id e n ta l gunshot fa ta lit ie s  (1 5 ), a n u m b e r o f  m ore re c e n t stud ies  a re  d e te rm in in g  th a t  h o m ic id e  is becom in g  th e  
m ost lik e ly  m o tiv a tio n  beh ind  th e s e  in ju r ie s .

Pediatric series

A re c e n t series  re p o rte d  a m ale to  fe m a le  ra tio  o f  3:1 in  82  c h ild re n  u n d e r 16 years  w h o  s u ffe re d  p e n e tra tin g  
c ra n io c e re b ra l in ju r ie s . No ra c ia l d is tr ib u tio n  was fo u n d . D eaths re su lted  fro m  ho m ic id e  in 46%, a c c id e n t in 25%, and  
su ic ide  in  22%. M o re  th an  70% o f  th e  d eath s  o c c u rre d  a t  hom e. T h e  au th o rs  c o n c lu d e  th a t  a ch ild  w ho  has sustained a 
f ire a rm  in ju ry  is lik e ly  to  kn o w  th e  p e rp e tra to r , be k illed  in th e  hom e by a re a d ily  a v a ila b le , unsecured  f ire a rm , and  
d ie  fro m  a severe  head in ju ry  (3).

A study o f  gunshot w ounds in  108 c h ild re n  (9  c e re b ra l in ju r ie s ) fro m  H arlem  H o sp ita l re p o rte d  th a t  60% w e re  
a c c id e n ta l and 40% in te n t io n a l. E ig h ty -th re e  p e rc e n t o f  th e  p a tie n ts  w e re  m ale , and 82% w e re  b e tw e e n  th e  ages o f  12 
and 16 years . S ix ty -f iv e  p e rc e n t  w e re  shot by know n assailants, and 35% w e re  in ju re d  in  shootou ts . O f in te re s t  was  
th a t  53% o f  th e  guns be longed  to  th e  c h ild re n  th em selves . P o lic e -in flic te d  w ounds re p re s e n te d  8% o f  th is  series. 
In te re s tin g ly , in 13 cases, a d d itio n a l in d iv id u a ls  w e re  shot (1 ).



A c c id e n ta l d ea th s  in c h ild re n  a re  m ost o f te n  secondary  to  th e  easy access ib ility  o f  guns, th e  in a b ility  o f  c h ild re n  
to  s e p a ra te  im ag in ary  w eapon s  fro m  re a l ones, and gun m a lfu n c tio n . T w e n ty -tw o  c a lib e r  handguns a re  m ost o fte n  
in v o lv e d  in  th e s e  typ es  o f  in ju r ie s  (2 5 ). A  sub seq u en t s tudy o f  c h ild re n  u n d e r th e  age o f  10 s u ffe rin g  gunshot w ounds  
is co n s is ten t w ith  th is  s tudy. T h ir ty - fo u r  c h ild re n  seen o v e r  a 7 -y e a r  perio d  w e re  re v ie w e d , and th e  m ost fre q u e n t  
cause o f  in ju ry  was gang re la te d  (42% ). A c c id e n ta l in ju r ie s  w e re  p re s e n t in 15%. T h e  au thors  stress th a t  gunshot 
w oun ds in c h ild re n  a re  becom ing m ore  f re q u e n t  in Los A ngeles . T h e y  also n o te  th a t  th e  in c id e n c e  o f  gunshot w ounds  
in  c h ild re n  in th e  in n e r  c ity  is in creas ing  d ra m a tic a lly  (1 8 ).

P o ten tia l in te rv en tio n  and  p reven tion

T h e  th re e  p re d o m in a n t m o tiva tio n s  fo r  th e s e  in ju r ie s  in c h ild re n  and ado lescents  a re  h o m ic id e , su ic id e , and 
a c c id e n t. T h e  a c tu a l p e rc e n ta g e  o f  in ju r ie s  resu ltin g  fro m  any o f  th ese  m o tiva tio n s  w ill be based upon th e  p o p u la tio n  
being  s tu d ied  in any sp ec ific  series. T h e  n u m b er o f  th ese  in ju r ie s , d e s p ite  m o tiv a tio n , can p o te n tia lly  be red u ced  by 
lim itin g  th e  a v a ila b ility  o f  fire a rm s , w h e th e r  i t  be in th e  hom e o r th ro u g h  th e  in s titu tio n  o f  leg a l re fo rm . G iven  th e  
la rg e  n u m b er o f  g a n g -re la te d  in ju r ie s  in  o u r  series , w e  have a tte m p te d  to  s p e c ific a lly  address those c h ild re n  w ho are  
s u scep tib le  to  in v o lv e m e n t o r a re  a lre a d y  in v o lv e d  in  gangs.

It  is in te re s tin g  to  n o te  th a t  in  1991 th e re  w e re  1215 v e h ic u la r  d ea th s , as opposed to  1554 gunshot hom ic ides in 
Los A ngeles . This is in  c o n tra s t to  th e  n a tio n a l s ta tis tics  in  w h ich  v e h ic u la r  acc id en ts  cause 19.1 d eath s  p e r  1 0 0 ,000 , as 
opposed to  5 .2  d eath s  p e r  1 0 0 ,0 0 0  fo r  gunshot w oun ds. Thus, an in d iv id u a l in Los A ngeles  C o u n ty  is m ore  lik e ly  to  d ie  
f ro m  a gunshot w ound th a n  an a u to m o b ile  a c c id e n t. During th e  last 5 years , 4 6 6 ,4 5 3  handguns w e re  sold leg a lly  in Los 
A ngeles  C o u n ty . This is th e  e q u iv a le n t o f  o n e  fo r  e v e ry  19 res id en ts . An in c rease  in  th e  aw areness o f  th e  p ro b lem  o f  
g unshot fa ta lit ie s  in  c h ild re n  has o c c u rre d  n a tio n w id e  o v e r  th e  last y e a r .

T h e  D e p a rtm e n t o f  N eu ro lo g ica l S urgery  is becom in g d ire c tly  in v o lv e d  in p rov id in g  in fo rm a tio n  to  c h ild re n  a t  th e  
ju n io r  high school le v e l reg ard in g  gang a c t iv ity  and brain  and sp ina l co rd  in ju ry . In c o n ju n c tio n  w ith  th e  C om m unity  
Y o u th  Gang S erv ices O rg a n iza tio n  and th e  T h in k  First O rg a n iz a tio n , w e  a re  n o t o n ly  ab le  to  reach  a la rg e r au d ie n c e  o f  
ad o lescen ts , w e  can also re la y  m u ltip le  messages. S p e c ific a lly , w e  a re  c o n tin u in g  to  p ro v id e  p resen ta tio n s  u n d e r th e  
auspices o f  th e  T h in k  First P rogram . These  p resen ta tio n s  have been  m o d ifie d  to  in te g ra te  th e  C o m m u n ity  Y o u th  Gang  
S erv ices O rg a n iza tio n  message o f  in te g ra tin g  p re v e n tio n , in te rv e n tio n , and co m m u n ity  m o b iliz a tio n , com bin ed  w ith  
su p p o rt fro m  vario us ju s tic e  agencies , to  p re v e n t such in ju r ie s . This is a plan a im ed a t in fo rm in g  and re c o v e rin g  yo u th  
a ffe c te d  by gangs. U n in te n tio n a l f ire a rm  d ea th s  a re  m ore  com m on am ong c h ild re n  and young  adu lts . These  d ea th s  m ay 
be addressed by p re v e n tiv e  m easures beyond th o se  av a ila b le  f o r  p e d ia tr ic  f ire a rm  su ic ide  and ho m ic id e  (3 ).
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COMMENTS

Levy e t  a l. have d e m o n s tra te d  a m a jo r  h e a lth  p ro b lem  o f  in n e r  c itie s , n am ely  p e n e tra tin g  c ra n io c e re b ra l in ju ry , 
as w e ll  as o n e  o f  its  p rim ary  c a u s e s -g an g -re la ted  v io le n c e . O bviously, i t  is im p o rta n t to  u nderstand  th e  cause o f  a 
p ro b lem  in  o rd e r  to  d e v e lo p  a s tra te g y  fo r  its  p re v e n tio n . A n o th e r  a r t ic le  m irro rin g  th e  p ro b lem  o f  g u n s h o t-re la te d  
in ju r ie s  in c h ild re n  in  Los A ngeles  re p o rts  th a t  h a lf o f  th e  ado lescents  s u ffe r in g  sp ina l in ju r ie s  w e re  in ju re d  by gunshot 
w ounds and th a t  th is  p ro b lem  has been  in creas ing  (2 ).

T h e re  a re  m any aspects o f  th e  p ro b lem  to  co n s id er w h e n  try in g  to  d e v e lo p  a s tra te g y  to  p re v e n t gunshot w ounds. 
These  in c lu d e : th e  g e n e ra l s itu a tio n  (joblessness, p o v e rty ); th e  sp ec ific  s itu a tio n  (th e  s tre e t) ;  th e  p e rp e tra to r  
( in d if fe re n c e , c o n tro l);  th e  w o u n d in g  o b je c t  (gun, b u lle t);  and th e  v ic tim  (lo c a tio n , b e h a v io r). A tte m p ts  to  e d u c a te  
p o te n t ia l p e rp e tra to rs  o f  hom ic ides as w e ll  as p o te n t ia l v ic tim s  a b o u t th e  p ro b lem  and h o w  to  p re v e n t i t  a re  c e rta in ly  
e ffo r ts  neurosurgeons should be in v o lv e d  w ith .

Gun c o n tro l is an issue o f  g re a t c o n tro v e rs y . Those opposing gun c o n tro l have c ite d  th e  second a m e n d m e n t as 
p ro te c tin g  th e  r ig h t o f  o w n ersh ip . H o w e v e r, th e  proviso o f  th a t  a m e n d m e n t is “a w e ll-re g u la te d  m ilit ia , being  
necessary to  th e  s e c u rity  o f  a f r e e  s ta te ,” and i t  no lo n g er holds t ru e . In d e e d , th e  p re a m b le  o f  th e  C o n s titu tio n  notes  
th a t  th e  purpose o f  g o v e rn m e n t is to  “ensure  do m estic  t r a n q u i l i ty ,” ju s tify in g  gun c o n tro l. T h e  a rg u m en t has been  
raised th a t  guns a re  necessary fo r  s e lf -p ro te c tio n . H o w e v e r, i t  has b een  c le a r ly  shown th a t  guns a re  f a r  m ore le th a l  
th an  o th e r  w eapon s  and th a t  th e  a v a ila b ility  o f  guns leads to  an in creased  in c id e n c e  o f  h o m ic id e , su ic id e , and 
a c c id en ts . In d eed  fo r  e v e ry  person shot in s e lf -p ro te c tio n  by a gun in a hom e, m any m ore  becom e v ic tim s  o f  
a c c id en ts , su icides, and hom ic ides (3).

T h e re  have b een  m any p ro p o n en ts  o f  gun c o n tro l (1). These  in c lu d e  fo rm e r  P res iden ts  N ixon, Ford, C a r te r , and  
Reagan; S en a to r Barry Go Id w a te r;  and S u p rem e C o u rt Justices  W a rre n  B urger and Lewis P o w e ll, n o t to  m en tio n  Jam es  
Brady. In d eed  th e  fo llo w in g  s ta te m e n ts  o f  M a rtin  L u th e r King, J r . ,  and R o b ert F. K ennedy w e re  p ro p h e tic .



By ... o u r readiness to  a llo w  arms to  be purchased a t  w ill and f ire d  a t  w h im ; by a llo w in g  o u r  m ovie  and te le v is io n  
screens to  te a c h  o u r c h ild re n  th a t  th e  hero  is o n e  w ho  m asters th e  a r t  o f  shooting  and th e  te c h n iq u e  o f  k illing  ... w e  
h ave c re a te d  an a tm o sp h ere  in  w h ich  v io le n c e  and h a tre d  have becom e p o p u la r pastim es.

M artin  Luther King, Jr.

N o v e m b e r 1963

W e  have a resp o n s ib ility  to  th e  v ic tim s  o f  c rim e  and v io le n c e ... I t  is a resp o n s ib ility  to  p u t aw ay  child ish th in g s -to  
m ake th e  possession and use o f  fire a rm s  a m a tte r  u n d e rta k e n  o n ly  by serious p eo p le  w h o  w ill use th e m  w ith  th e  
re s tra in t and m a tu r ity  th a t  th e ir  dangero us n a tu re  d eserves and dem ands.

Robert F. Kennedy

Ju ly  1967

In a re c e n t a r t ic le , M a rk  R osenberg o f  th e  C e n te rs  f o r  Disease C o n tro l and P rev e n tio n  s ta ted :

A cad em ic  m ed ica l c e n te rs  have an im p o rta n t resp o n s ib ility  n o t o n ly  to  lead  th e  e f fo r t  to  change th ings b u t to  le t  
p e o p le  know n th a t  th is  e p id e m ic  o f  v io le n c e  is n o t a fa c t  o f  li fe  b u t a p ro b lem  to  be so lved .... th e  p ro b lem  is so u rg e n t  
th a t  w e  m ust begin  n o w -w e  m ust s ta rt on a ll fro n ts  and w e  m ust s ta rt  to g e th e r . A cadem ic  m ed ica l c e n te rs  have been  
lead ers  on o th e r  h e a lth  issues. N ow  th e y  a re  u rg e n tly  n e e d e d  to  save o u r  c o m m u n ities , o u r y o u th , and o urselves (4).

H o w a rd  H . K a u fm a n

Morgantown, West Virginia
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COMMENTS

T h e  te rm  “ m in d -b o g g lin g ” is th e  best phrase th a t  com es to  m ind a f te r  re v ie w in g  th is  a r t ic le . T h e  a rt ic le  is 
im pressive fro m  tw o  aspects. F irst, i t  successfu lly  a tte m p ts  to  o b ta in  s ig n ific a n t in fo rm a tio n  fro m  th e  o v e ra ll p a t ie n t  
group  so as to  p ro v id e  f irm e r  d a ta  fo r  assessing th e s e  in ju r ie s  and e v a lu a tin g  th e ir  o u tc o m e . In th e ir  m an ag em en t o f  
th e s e  p a tie n ts , th e  au th o rs  approach  th e  lesions w ith  e v a c u a tio n  o f  s ig n ific a n t masses, d e b r id e m e n t o f  s u p e rfic ia l 
bone  fra g m e n ts  and n e c ro tic  tissue, and d e b r id e m e n t o f  e n tra n c e  and e x it  w oun ds. T h e y  do n o t pursue d e e p  
p aren ch ym al fra g m e n ts  o r  th o se  n o t re a d ily  accessib le . D ura l open ings w e re  closed e ith e r  p rim a rily  o r  w ith  a fasc ia l 
patch  g ra f t . T h e y  stressed o p tim a l hem ostasis and w o u n d  ir r ig a tio n  w ith  a p p ro p ria te  a n tib io tic s . P o s to p era tive  
in tra c ra n ia l pressure m o n ito rin g  is ro u tin e  w ith  in tra c ra n ia l pressure c o n tro l, s u p p lem en ted  w ith  p h e n o b a rb ita l i f  
n e e d e d . Using lin e a r  regression analysis to  e v a lu a te  th e  subgroupings, th e  au thors  fo u n d  th a t  y o u n g e r c h ild re n  d id  less 
w e ll, p a tie n ts  w ith  o c c ip ita l e n try  sites d id  less w e ll, p a tie n ts  w ith  b ih em isp h eric  in ju r ie s  and in tra v e n tr ic u la r  
in v o lv e m e n t d id less w e ll, and th a t  p a tie n ts  w ith  an adm ission G lasgow  Com a Scale score b e lo w  7 also d id  p o o rly . It  
should be n o ted  th a t  th is  g roup  o f  p a tie n ts  is s ig n ific a n tly  d i f fe r e n t  fro m  th e  o n e  re p o rte d  by B eaver e t  a l. (1 ) . In 
th o se  cases, th e  vas t m a jo r ity  o c c u rre d  a t  hom e and w e re  lik e ly  re la te d  to  a ch ild  fin d in g  an a v a ila b le , unsecured  
f ire a rm .

T h e  second c o n tr ib u tio n , and in  my op in io n  th e  m ost im p o rta n t, is to  sim ply q u a n tify  th e  e x te n t  o f  th is  p ro b lem  in 
1993 and p re s e n t i t  in  such a fash ion  as to  p ro d u ce  an a lm ost o v e rw h e lm in g  im p a c t on th e  re a d e r . S e le c tin g  105 
ch ild re n  fro m  th e  780  to ta l p a tie n ts  p resen tin g  w ith  gunshot w oun ds o f  th e  brain  to  th e  U SC /LAC  M e d ic a l C e n te r  
du rin g  an 8 -y e a r  p e rio d , th e  au thors  fo u n d  th a t  64% o f  th e s e  w ounds w e re  gang re la te d . A high p e rc e n ta g e  o f  these  
w e re  assassination-type o c c ip ita l w oun ds. A m azin g ly , in  Los A ngeles  C o u n ty , gunshot w o u n d  hom ic ides cause m ore  
yo u th s  to  d ie  th a n  do t r a f f ic  acc id en ts . M o re o v e r , th e  au thors  n o te  th e  study o f  c h ild re n  u n d er th e  age o f  10 by O rdog  
e t  a l. (2 ) , stressing th a t  th e s e  ch ild h o o d  gunshot w ounds a re  becom in g  s te a d ily  m ore  fre q u e n t  in  Los A ngeles , 
e s p e c ia lly  in  th e  in n e r  c ity .

W h a t a tra g e d y  and rid icu lous w as te ! T h e re  m ust be a w ay  th a t  w e  can do b e t te r  w ith  th is  d isease, w h ich  m ost 
o th e r  c iv iliz e d  c o u n tr ie s  sim ply do n o t h ave . O bviously, th e  u n d erly in g  causes a re  broad and s o c ie ta l as w e ll as re la te d  
to  gun c o n tro l. N onethe less , w e  a re  n ow  d e a lin g  w ith  som eth ing  e q u iv a le n t  to  an e x tre m e ly  serious, h igh ly  in fe c tio u s  
co m m u n icab le  d isease, o n e  th a t  m ust be ap p ro ach ed  n a tio n a lly  in a system atic  and system ic p re v e n tiv e  m ed ic in e  
m an n er. A  program  to  d e a l w ith  th is  p ro b lem  w ill also have to  be a d e q u a te ly  fu n d e d  and b u d g e ted  to  re a lly  have a 
m e a n in g fu l im p a c t. I sa lu te  th e  g roup  fro m  Los A ngeles  C o u n ty  and th e  C o m m u n ity  Y o u th  Gang S erv ice  O rg a n iza tio n  in  
th e ir  e f fo r ts  to  t ry  to  reach  th e s e  kids b e fo re h a n d . W e  in  n eu ro su rg ery  m ust jo in  w ith  o u r  co lleag u es  in  p e d ia trics  and  
in  e m e rg e n c y  m ed ic in e  to  m ore  v ig orously  d e v e lo p  a n a tio n a l p resen ce  and to  v e rb a liz e  th e  necessity  o f  d e a lin g  w ith  
th is  p ro b lem  i f  w e  a re  to  m ake som e im p a c t.

E u g e n e  D . G e o rg e

Rochester ,  New York
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