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There a r e  few s u rg ic a l c o n d itio n s  w hich re q u ire  th e  n ic e ty  o f judgment in

t h e i r  management a s  do f r a c tu r e s  o f th e  s k u l l .  In  w r i t in g  on th e  su b je c t John 

Abernathy in  1811 says "The d i f f i c u l t i e s  connected  w ith  t h i s  p a r t  o f su rg e ry  a re  

s u f f i c i e n t ly  proved by t h i s  c ircu m stan ce , t h a t  n o tw ith s ta n d in g  i t  h as  a t  a l l  tim es 

e x c i t id  th e  a t t e n t io n  o f  surgeons o f the  g r e a te s t  t a l e n t s  and p o sse ss in g  th e  most 

ex ten s iv e  f i e l d  o f o b se rv a tio n , much d if f e r e n c e  o f o p in io n  s t i l l  s u b s i s t s ,  and th e  

p r a c t ic e  to  bo fo llow ed in  p a r t i c u l a r  c a se s  y e t  rem ains a  m a tte r  o f  d is p u te ,"  This 

sta tem en t a p p lie s  w ith  alm ost eq u a l fo rc e  today . The e s s e n t ia l s  in  t r e a t i n g  s k u ll  

f r a c tu re s  a r e ,  f i r s t  th e  o b se rv a tio n  o f v a r io u s  c l i n i c a l  m a n ife s ta tio n s  o f the 

c o n d itio n , secondly  t h e i r  p ro p e r  in t e r p r e ta t io n  and t h i r d l y  th e  c o r r e la t io n  o f  th e se  

m a n ife s ta tio n s  w ith  tro a tm o n t. TTo r e a l i z e  th a t  each case  o f  s k u l l  f r a c tu r e  i s  b e s t 

t r e a te d  individ.uaL.ly and th a t  to  ap p ly  " ro u tin o "  tre a tm en t i s  to  co u rt d is a s te r ,  in  

many c a se s ; b u t i t  i s  our aim h e re  to  b r in g  out a s  f a r  a s  p o s s ib le  th e  r e l a t io n  

between v a r io u s  c l i n i c a l  a sp e c ts  and th e ra p eu 3is»  W ith th e se  id e a s  in  mind we p re se n t 

a  study  o f 223 ca se s  o f f r a c tu r e  o f th e  s k u l l  w hich re p re se n t th e  case s  ad m itted  to  

th e  C in c in n a ti G eneral H o sp ita l in  1922 and 1923, a l l  o f  w hich w ith  few ex cep tio n s  

have been p e rs o n a lly  observed and t r e a te d .

The p roced u re  fo llow ed in  t h i s  C lin ic  i s  to  observe th e  p a t ie n t  fo r  v a ry in g  

P e rio d s  o f tim e b e fo re  any o p e ra tiv e  in te r fe re n c e  i s  o f fe re d , u n le s s  ha p re s e n ts  a
I-

compound fa ractu re , a  d ep ressed  f r a c tu r e  o r s ig n s  and symptoms o f an  e x tra d u ra l  hem orrhage, 

in  w hich event he i s  opera ted -o n  im m ediately p ro v id ed  h i s  c o n d itio n  p e rm its  i t .  D uring  

th i s  o b se rv a tio n  p e r io d  v a rio u s  s tu d io s  aro  made which form th e  b a s is  fo r  h i s  subsequent

re c o rd  o f p u lso  and r e s p i r a t io n  ev ery  20 m in u tes , freq u en t tem p era tu re  o b se rv a tio n s , 

an X -ray o f s k u l l ,  and a  s p in a l p u n c tu re  w ith  a  re c o rd  o f th o /p re s s u re .

symptoms and on them b ase s  h is  subsequent p ro c e d u re s . Under o b se rv a tio n  th e  cases

management. Those c o n s is t  o f a  g e n e ra l p h y s ic a l  and n e u ro lo g ic a l e x am in a tio n ,' a

To our minds th e  most im portan t phase  of. th e  tre a tm en t i s  t h i s  o b se rv a tio n  

p e rio d  when one re c o g n ize s  and in t e r p r e t s  c o r r e c t ly  tho changing t r a i n  o f  s ig n s  and
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re so lv e  them selves in to  g rpups, . i .  e . (1 ) th o se  whose in ju r i e s  a r e  incom patib le  w ith  

l i f e  and who ra p id ly  d ie ;  (2 ) th o se  who show only  m ild  degree o f in ju r y  and who nev er 

p re se n t alarm ing  symptoms; and (3) th o se  who s tan d  between groups (1) and (2 ) ,  whose 

. outcome i s  p ro b le m a tic a l and whose management i s  b o th  d i f f i c u l t  and fa sc in a tin g *

Ago: Between 1 and 10 y r s .  o f  ag e , 41 case s  -  m o r ta l i ty  14 .6$ .
11 

"  21
” 31

41 
51 

" 61
... 71

20 " " " t 29 " -  "
30 " " " ,  31
40 " " " , 36
50 " " " , 29
60 " * . ■ • . ,  25
70 " " " , 21
80 " " " ,  6

13 .7$ .
" 32$.
" 38 .9$ .
" 5 8 .6 $ .
" 44$.

4 2 .8 $ .
66$.• , ? 

/
J  Theso f ig u re s  c o rro b o ra te  th o se  o f o th e r  o b se rv ers  as to  th e  more fav o rab le

jsrognosiB in  c h ild re n  a s  compared to  a d u l t s .  T h is i s  due to  s e v e ra l  f a c to r s  such as
7 • f;

G rea te r e l a s t i c i t y  o f  bones, la c k  o f fu s io n  o f  s u tu re  l i n e s ,  la c k  o f adherence <??

'  ■> I t  i s  l e s s  o f te n  n ecessa ry  to  r e s o r t  to  decom pressions in  c h ild re n ,

|  ^nd one f in d s  few er case s  w ith  d ep re ssed  f r a c tu r e s .  I t  i s  in te r e s t in g  to  n o te  t h a t
I1 ■ -■
th e  g r e a te r  number o f c a se s  o c cu rrin g  in  any one decade i s  found in  th e  f i r s t .  I t  

i s  to  be expec ted  th a t  a f t e r  th e  age o f;,50 th e  m o r ta l i ty  i s  In c re a s in g ly  h ig h .

SEX AND RACE. There were in  th e  s e r ie s  183 m ales (m o r ta l i ty  35.5$) and 

40 fem ales (m o r ta l i ty  3 7 .5 $ ) . 186 (m o r ta l i ty  38.2$) were in  th e  w h ite  race  and 37

" (m o r ta li ty  24 .3$) in  tho c o lo re d . There i s  l i t t l p  o f s ig n if ic a n c e  in  tho  sex fjjPj-^pce

as  such; s in c e  th o  s e v e r i ty  o f  th e  in ju ry  i s  th e  most p o te n t f a o to r .

TYPE OP HIACTURE. Here one f in d s  a  narked  v a r i a t io n  in  th e  m o r ta l i ty  and 

th e re  io  much o f  p ro g n o s tic  v a lu e  in  tho  type o f f r a c tu r e .  Tho most innocuous f r a c tu re s  

a re  th e  sim ple ones o f th o  v a u l t ,  w h e re a s , 'th o  most s e r io u s  a re  th e  ones in v o lv in g  th e  

b a se .

Number of simple fractures of the vault, 59 -  mortality 13 .5 $ .
" " » " " " b a se , 33 -  m o r ta l i ty  4 2 .4 $ .
" " " or d ep ressed  f r a c tu r e s  o f th e  v a u lt  and b a se , 107 -  m o r ta l i ty  47 .6 ;;.
" " compound fractures of the vault, 8 -  mortality 12 .5$ .
" " compound, comminuted d ep ressed  f r a c tu r e s ,  16 -  m o r ta l i ty  37 .5 $ ,

M lx ter in  19.17 -repo rted  301 case s  o f  ; f r a c tu r e  b ase  o f  s k u ll  w ith  a  t o t a l
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m o r ta l i ty  o f  54 .1$  (but o f only  36 .5$  in  th a t  p a r t  o f th e  s e r ie s  from 1911-17). He, 

however, e lim in a te d  th e  c a se s  w ith  sev e re  a s s o c ia te d  in ju r i e s  o f  th o se  which d ied  w ith in  

2 h o u rs , w hereas, our s e r ie s  in c lu d e s  a l l  c a s e s . R ansohoff in  1910, r e p o r t in g  on 190 

cases  o f  f r a c tu re  o f th e  base  o f s k u l l ,  shows a  m o r ta l i ty  o f  65$, and qu o tes  Cushing 

a s  having a  m o r ta l i ty  o f  80$ b e fo re  he began to  do decom pressions. P helps r e p o r ts  

570 cases  o f  f r a c tu r e  o f base  w ith  m o r ta l i ty  o f 5 4 .5 $ , and 213 c a se s  o f  f r a c tu r e  o f  

v a u lt  w ith  2 8 .6 $ . Crandon and W ilson show 530 cases  o f  f r a c tu r e  o f base w ith  41$ 

m o r ta l i ty .  The compound f r a c tu r e s  o f th e  v a u lt  do ex trem ely  w e ll  w ith  immediate 

o p e ra tio n . They r a r e ly  show marked s ig n s  o f  p re s su re  a s  they  ten d  to  decompress them­

se lv e s  th rough  t h e i r  wounds b e fo re  o p e ra tio n . The compound, comminuted dep ressed  

f r a c tu re s  w ith  ex ten s iv e  c o r t i c a l  l a c e r a t io n  and a s s o c ia te d  b a s i l a r  in ju r i e s  a re  o f  most 

Brave p ro g n o s is . The sim ple d ep ressed  f r a c tu r e s  o f  th e  v a u lt  o f f e r  a  good p ro g n o s is  

and a re  b e s t  t r e a te d  by immediate e le v a tio n  o f  th e  fragm ents.

MODE OF INJURY. One hundred and e leven  o f th e  233 c a se s  were caused by 

au tom ob iles, i .  e . about o n e -h a lf  o f a l l  our c a se s ; and o f  th e  80 c ase s  in  th e  s e r ie s  

th a t  d ied  52$ w ere due to  th e  au tom obile . T h is em phasizes f i r s t  th e  im portance of th e  

autom obile a s  a  f a c to r  in  producing  s k u l l  f r a c tu r e s  and , seco n d ly , th e  se r io u sn e ss  o f  th e  

in ju r i e s  th u s  s u s ta in e d . The i n ju r i e s  caused by th e  autom obile  a re  u s u a lly  v e ry  

E xtensive ones and a re  so o f te n  a s s o c ia te d  w ith  f r a c tu r e s  of o th e r  bones, s to v e - in  c h e s ts  

0 r in tra -ab d o m in a l in ju r y  th a t  th e  p ro g n o s is  i s  ap t to  be p o o r. One p a r t i c u l a r ly  f a t a l  

f °tm o f in ju ry  as  n o ted  by u s a re  th o se  case s  which re c e iv e  a  v e ry  f o r c ib le  blow on th e  

• P o in t o f th e  jaw w ith  a  f r a c tu re  o f  th e  jaw and a  f r a c tu r e  from in d i r e c t  v io le n c e  to  

th e  base o f  th e  s k u l l .  Of th e se  we have had 6 c a se s  a l l  of w hich d ie d  w ith in  a  few 

ho u rs .

STATE OF CONSCIOUSNESS. Much s t r e s s  was l a id  on th e  s t a t e  o f co nsc iousness 

as  o f  v a lu e  in  p ro g n o sis  and a s  a  gu ide  in  tre a tm en t by e a r ly  w r i t e r s ,  such as H ip p o c ra te s , 

P a re , Quesnay, P o t t s  and A bernathy. Of our c ase s  47 were f u l l y  conscious on adm ission  

and of th e s e  3 d ied  -  a  m o r ta l i ty  o f  6 ,3 $ . S ix ty - s ix  were sem i-consc ious, of whom 5

d ie d  -  a  m o r ta l i ty  o f  5$ . As a g a in s t th e se  two c la s s e s  o f cases  was t h a t  in  which the  

p a t ie n t s  were unconscious on adm ission  and rem ained 30 f o r  a  v a ry in g  p e rio d  o f  tim e , o f 
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• whom th e re  were 107 w ith  a  m o r ta l i ty  o f 66*3$. P h e lp s , r e p o r ts  th a t  o f c a se s

o f f r a c tu r e  o f  t h e ’.sk u ll w ith  unconsc iousness 318 d ie d , o f  76 p r a c t i c a l l y  conscious 

30 d ie d , o f  289 who were conscious 80 d ie d . In  E ansohoff*s ca se s  o f f r a c tu r e  o f  

"base 95-3 showed some change in  s t a t e  o f co n sc io u sn ess , o f  98 ca se s  in  deep coma 70/S 

d ie d , o f  th e  conscious case s  only  3 d ie d . Tho s t a t e  o f  co n sc io u sn ess  in f lu e n c e s  

ns g r e a t ly  in  th e  tre a tm e n t. I f  consc iousnosss i s  r e ta in e d  a t  th o  same l e v e l ,  we 

a re  in c l in e d  to  w a it lo n g e r b e fo re  decom pressing (oven i f  th o  p u ls e  i s  slow b u t re g u la r  

and r e s p i r a t io n s  a re  q u ite  slow b u t not v a ry in g  in  dep th) th a n  wo would be in  an  

unconscious p a t ie n t  w ith  th e  same degree o f slow ing o f  th o  p u ls e  and r e s p i r a t io n .  A 

s te a d i ly  in c re a s in g  s t a t e  o f co n sc io u sn ess  we f e e l  to  be a  good omen even i f  some o f  th e  

o th e r f in d in g s  a re  no t so encourag ing ; w hereas, a  deepening s t a t e  o f unconsciousness 

causes u s  c o n sid e ra b le  alarm  and demands u rg e n tly  r e l i e f  o f p re s s u re .  Tho c l a s s i c a l  

P ic tu re  o f  an immediate lo s s  o f co n sc io u sn ess , fo llow ed  by a  c le a r  i n t e r v a l ,  which i s  

in  tu r n  fo llow ed by a  seoond lo s s  o f co n sc io u sn ess , c a l l s  fo r  an immediate o p e ra tio n  

which n e a r ly  alw ays d is c lo s e s  an  e x tra d u ra l  hem orrhage. To r e c a p i tu l a te ,  a  p e r s i s t e n t  

deep coma, means se r io u s  i n t r a c r a n ia l  damage and grave  p ro g n o sis  (66$  m o r ta l i ty  in  our 

c a s e s ) ,  r e te n t io n  o f conscioTisnoss i s  q u i te  fa v o ra b le , a  re tu rn in g  consc io u sn ess  even 

in  th e  p re sen ce  o f  u n fav o rab le  symptoms i s  most encourag ing , bu t a  deepen ing  coma i s  

in d ic a tiv e  th a t  th e  case  i s  p ro g re s s in g  u n fav o rab ly  and m easures f o r  r e l i e f  o f p re s su re  

should  b e :- in s t i tu te d .

TEMPSHATUEB. P a t ie n t s  hav ing  normal to n p e ra tu re  o r above normal on adm ission ,

82 w ith  17$ m o r ta l i ty .  P a t ie n ts  having sub-norm al tom porature  on ad m ission , 138 w ith

m o r ta l i ty  4B$. P a t ie n ts  p re s e n t in g  a  sub-normal tem p era tu re  on adm ission  a re  th o se

w ith  the  most sevore  in ju r i e s  and a s s o c ia te d  3hock fo r  ’tfiich  reasons th e  m o r t a l i t y / i s

e s p e c ia l ly  h ig h . In  th o  in d iv id u a l case  th e  tem p era tu re  on adm ission  means l i t t l e ,

u n le s s  i t  i s  ex trem ely  h ig h  or unduly  low , in  e i th e r  event o f fe r in g  a  poor p ro g n o s is .

Ou th e  o th e r  hand, th e  co u rse  t h a t  tho  tem p era tu re  ta k e s  l a t e r  on does have a  d e f i n i t e
o o

m eaning. Cases w ith  a  s te a d i ly  m ounting to n p e ra tu re  reach in g  104 -  106 r a r e ly  

re c o v e r f o r  th i s  i s  a s s o c ia te d  so o f te n  w ith  deep coma, Cheyne-Stokes r e s p i r a t io n ,  

cy an o sis  and weak, ra p id  p u ls e  and w ith  them means th a t - th e  s ta g e  o f c e re b ra l
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decom pensation has been reached . In  case s  whore th e  tem p era tu re  rem ains subnormal 

tho  danger from shock i s  o f  paramount im portance . In  fa v o ra b le  ca se s  th e  tem p era tu re  

r i s e s  p rom ptly  a f t e r  shock su b sid e s  bu t does n o t u s u a l ly  go h ig h e r  th a n  102 f a l l i n g  by 

ro c o ss io n 3 a  degree or so a  day. The onset o f  m e n in g itis  i s  u s u a l ly  in d ic a te d  by a

sudden r i s e  o f sev era l d eg rees . B ra in  ab scess  i s  a s s o c ia te d  w ith  normal o r  subnormal

tem p e ra tu re . Y/e do n o t b e lie v e  a  decom pression a d v isa b le  in  a  p a t i e n t  whose to n p e ra tu re  

i s  102 and s te a d i ly  m ounting. W ilensky has c a l le d  a t t e n t io n  to  th e  p re v a len c e  o f  fe v e r  

in  s k u l l  f r a c tu r e s  and a tte m p ts  to  e x p la in  i t  in  one o f th re e  w ays, i .  e .  (1 ) u p s e t  o f 

the  h ea t c e n te r ,  (2) m e n in g itis  o r (3) th e  escape o f  c o re b ro -sp in a l f lu id  th ro u g h  te a r s  

in  tho p ia  which in  tho  p resen ce  o f a  b a c te ria e m ia  g iv e s  a  tem porary m ild  m e n in g itis . 

Courtney s ta to s  th a t  th e  tem p era tu re  s tan d s  supreme in  s c a le  o f  im portance among th o  

v a lu ab le  p ro g n o s tic  and d ia g n o s tic  s ig n s . He f e e l s  th a t  c o n tu s io n s  o f  th o  b ra in  a re  

a s s o c ia te d  w ith  tem p era tu re  a ipund  102 and i f  the  case  i s  p ro g re s s in g  fav o rab ly  i t  f a l l s  

g ra d u a lly , b u t i f  u n fav o rab ly , i t  mounts s te a d i ly ;  la c e ra t io n s  o f  th e  b ra in  g ive  an  

immediate upward t r e n d  w ith  in fre q u e n t and s l i g h t  r e c e s s io n s . H iohols s t a t e s  th a t  th e  

tem pera tu re  i s  low in  sim ple edema bu t h ig h  w ith  la c e r a t io n s  o f  th o  b r a in .  P helps f e e l s  

th a t  v ;ith  a  p rim ary  tem pora tu re  o f 102 o r a  subsequent one o f 105 th e re  a re  no re c o v e r ie s .

THE POISE. Much in fo rm a tio n  o f v a lu e  may be d e riv e d  from th e  p u ls e . On 

. adm ission  th e  p u ls e  h as  s ig n if ic a n c e  only  i f  i t  i s  v e ry  slow 30-40 o r  v e ry  f a s t  120-160. 

R ates  between th e se  convey l i t t l e  o f  immediate p ro g n o s tic  o r d ia g n o s tic  v a lu e . I t  i s  

what happens to  th o  p u ls e  l a t e r  th a t  i s  o f s ig n if ic a n c e .  Our reco rd s  show 82 cases  

^ ^ i t t o d  w ith  a  p u ls e  of. 90 o r over w ith  a  m o r ta l i ty  o f  39^; 83 cases  w ith  a  p u ls e  o f 

70-80 w ith  a  m o r ta l i ty  o f  31Ji, and 54 w ith  a  p u ls e  o f 70 o r below w ith  a  m o r ta l i ty  o f  

37$. A s te a d i ly  d im in ish in g  p u ls e  r a t e  means a  s te a d i ly  in c re a s in g  in t r a c r a n ia l  pi-essure 

and in d ic a te s  th a t  the  p re s su re  must im m ediately bo r e l ie v e d .  In  a d d i t io n  to  th e  ' 

a c tu a l  s low ing  o f  th e  p itlso , one n o to s  a  s l ig h t  i r r e g u la r i t y  in  th e  ca se s  who a re  

b o rd e rin g  on decom pensation. T h is i s  a p t to  be an i r r e g u l a r i t y  in  r a t e  f i r s t  -  th u s , 

i f  one h o ld s  th e  p u ls e  a  f u l l  m inute  o r two he w i l l  count i t  50 fo r  one q u a r te r  and say  

90 fo r  th e  n e x t. Y/hen th i s  i s  n o ted  we f e e l  th a t  u n le s s  u rg e n t s te p s  a re  tak en  f o r  th e  

r e l i e f  o f p re s s u re  th e  case  w i l l  soon p a ss  over in to  th a t  p la c e  where th e ra p y  w i l l  be o f  
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no a v a i l .  When a  p u ls e  th a t  in  s te a d i ly  r i s i n g  goos over 120 we f e e l  th a t  o p e ra tiv e  

in te r fe re n c e  i s  ho t in d ic a te d .  On th e  o th e r  hand, a  slow ly  in c re a s in g  p u ls e  r a t e  

th a t  dooa no t go over 90 o r 100 i s  a  good oracm. One to o  o f te n  sees  a  p u ls e  going  from ; 

50 p e r  m inute 140 in  a  v e ry  s h o r t  space o f tim e and i f  t h i s  occurs tho p ro g n o sis

i s  a b s o lu te ly  bad . Tho m ost im portan t f e a tu re s  o f tho  p u ls e  in  s k u l l  f r a c tu r e s  a re

(1 ) t h a t  a  s te a d i ly  slow ing r a t e  o r th o  same slow r a t e  a s s o c ia te d  w ith  a  s l i$ x t  

i r r e g u la r i t y  c a l l s  fo r  r e l i e f  o f p re s s u re , (2 ) a  weak, ra p id  p u ls e  i s  o f  p o o r p ro g n o s is  

and c o n tra - in d ic a te s  o p e ra tio n . Ho d e f in i te  lav  o r l im i t  to  th e  p u lse  r a t e  can be s e t  

when o p o ra tio n  i s  in d ic a te d  b u t one must c o n s id e r tho  o th e r  a sp e c ts  o f  th e  case  in  

co n ju n c tio n  w ith  th e  p u ls e .  A case  w ith  a  c o n s is te n t  p u ls e  o f  50 o r  below u s u a lly  

comes to  o p e ra tio n . A com parison o f b o th  r a d ia l  p u ls e s  was no t done r e g u la r ly  so we 

a re  not p re p a red  to  co m en t on tho  asymmetry o f  th e  p u ls e s  on th e  2 sideB a s  d e sc r ib e d  

by P h e lp s , and which he a s c r ib e s  to  an in te r fe re n c e  w ith  tho c o r r e la t io n  o f th e  

sym pathetic  and c e n t r a l  nervous system s.

BLOOD PRESSURE. U n fo rtu n a te ly , our o b se rv a tio n s  on t h i s  phenomenon a re  no t

ao o ura te  or s u f f ic ie n t  enough to  j u s t i f y  any r e p o r t .  Prom th e  l i t e r a t u r e  i t  seems
o f

conceded th e  b lood  p re s su re  changeB a re  n o t o o n sis ten tly n o u g h  to  be un ifo rm ly  much 

va lu e  a s  a  s ig n  on w hich p ro g n o sis  may be based ,

KESPIBATIOH. Humber o f  c a se s  w ith  r e s p i r a t io n  o ver 12, 192 w ith  33$ m o r ta l i ty ,
" " " " " " 12 o r l o s s ,  16 w ith  43$ rcotrt,
" " " " " Cheyno-Stokos, 59 w ith  80$ m o r t a l i t y ,

(Note* D eath o v o r-lap s  in  th o se  c a se s , i .  e .  one d ea th  may be counted un d er 2 headings.O

I f  when one f i r s t  sees  a  case  i t  p re s e n ts  Cheyne-Stokos r e s p i r a t io n ,  th e  p ro g n o s is  
i s  u t t e r l y  b a d , ,or i f  t h i s  ty p e  o f  r e s p i r a t io n  ap p ears  l a t o r  in  th e  co u rse  o f the d ise a se

th e  hope o f  reco v ery  i s  s l i g h t .  In  o i th o r  event we f e e l  th a t  l i t t l e  w i l l  be accoinplibhed

by o p e ra tiv e  in te r f e re n c e .  We a re  p a r t i c u l a r ly  c a r e fu l  to  pay tho c lo s e s t  a t t e n t io n

b o .th e  r e s p i r a t io n  com feined-^th^xipid^-w eck^pulna-and-oem iiybon moans in c re a s in g  p re s s u re ,

(2) f ra n k  Cheyno-Stokos r e s p i r a t io n  combinod w ith  r a p id ,  woak p u ls e  and. coma c o n tra ­

in d ic a te  o p o ra tio n , (3) s l ig h t  e a r ly  i r r e g u la r i t y  in  depth  o f ro s p i r n t io n  i s  most 

im portan t a s  a  p o s i t iv e  s ig n  o f impending decom pensation, I t  i s  n e ce ssa ry  to  w atch th e  

r e s p i r a t io n s  fo r  s e v e ra l m inu tes w ith  a  cood view o f c h e s t and abdomen in  o rd e r to
i
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a p p re c ia te  tho . f i r s t  appearance o f ' i r r e g u la r i t y .  w’e have n o ted  in  s e v e ra l c a se s  a  

p e c u l ia r  s ig h  in te r s p e r s e d  a t  in te r v a ls  in  o th e rw ise  re g u la r  r e s p i r a t io n  and have come
V t  ■ .

to  reg ard  t h i s  a s  a  p a r t i c u l a r l y  i l l  omen.

BLEEDING. Number o f  p a t i e n t s  b le e d in g  from nose o r mouth, 59, m o r ta l i ty  47^.

" " ’* " " e a r ,  84, m o r ta l i ty  50$.

" •’ " n o t b lo e d in g , 80, m o r ta l i ty  12.5$£. ,

Phelps s t a t e s  th a t  o f  285 o f h is  caso s  th a t  b le d  from th e  e a r  119 d ie d , and o f  90 

th a t  b le d  from nose o r mouth, 51 d ie d . Crandon and W ilson re p o r t  395 casos w ith  

b leed in g  from e a r ,  nose o r  mouth w ith  181 d ea th s ; thoy  a d v ise  a g a in s t  i r r i g a t i o n  of 

e a rs  or nose. B ansohoff em phasises tho  s e r io u sn e ss  o f  b le e d in g  from -nose a s  in  19 

1 o f  such1 c ases  on ly  4 rocovored . B loed ing  e a r s ,  nose o r  mouth mean u s u a l ly  more 

ex ten siv e  in ju ry  t o  th e  b ase  o f tho  s k u ll  and a  r e s u l t  .i'Xgly h ig h  m o r ta l i ty .  At t h i s  

p o in t wo would l ik e  to  emphasize th o  im portance o f c a r in g  p ro p e r ly  f o r  a  b le e d in g  e a r  

or- nose . N egligence in  t h i s  p re c a u tio n  i s  su re  to  lo ad  to  a  c e r t a in  number o f  case s  

o f m e n in g itis . C le a n lin e s s  and avoidance o f  in tro d u c in g  f lu i d  in to  tho  oar o r nose 

a re  th e  e s s e n t i a l s .  Wo a re  in  th o  h a b it  o f  o le an s in g  tho  e x te rn a l e a r  o r  n a re s  w ith  

Gauze m oistened in  p e ro x id e  no t i r r i g a t i n g  and ap p ly ing  a  la rg e  s t e r i l e  d re s s in g  to  th e  

o a r . T his i s  changed a s  o f te n  a s  n e ce ssa ry . Under t h i s  regim e we have had on ly  2 

cases  o f  m e n in g itis  w hich i s  a  b i t  low er th an  one f in d s  in  o th e r  s e r ie s  p u b lish e d .

Thus, M ix ter r e p o r ts  8 c a se s  in  a  s e r ie s  o f  301? V/ilensky 4  in  75 , LeCount 39 in  504, 

P helps no oases in  2000, B ansohoff 4 in  190. We have seen b ra in  su b stan ce  in  th e  

e x te rn a l  a u d ito ry  can a l in  3 c a s e s , two o f whom prom ptly  d ied  and one reco v ered  w ith o u t 

o p e ra tio n  bu t wa3 m e n ta lly  d e f ic ie n t  when l a s t  h ea rd  from. P helps r e p o r ts  3 s im ila r  

cases  w ith  th o  same r o s u l t .

EXAMINATION OF THE FUNDUS. This we have no t found to  be p a r t i c u l a r l y  

u s e fu l  a s  an  a id  in  d ia g n o s is , except in  tho l a t e r  s ta g e s  o f th e  d is e a s e  when one 

suspectB  pach y m en in g itis  hem orrhagica o r o th e r  causes o f  long co n tin u ed  p re s s u re .  In  

th e  a c u te  s ta g e s  th e  fu n d i r a r e ly ,  in  our e x p e r ien c e , g iv e  any in fo rm atio n  o th e r  than  * 

what one can g lean  frctn o th e r  so u rces . Kearney r e p o r ts  c o n s ta n t f in d in g s  o f b lu r r in g
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of d is c  edges w ith  soao edema, ’.Vilensky ag rees  w ith  t h i s ,  ‘but o th e r  o b se rv ers  f a i l  

to  c o rro b o ra te ; th u s ,  Cohen in  75 caso s  never saw a  choked d isc  or doubts i f  they  

o ccu r, though he f in d s  -freq u en tly  a  fu ln e s s  o f  th e  v e s s e ls  and s l ig h t  b lu r r in g  o f th e  

d isc  edges, Jackson does no t f e e l  th a t  th e  fund i show much ohange e a r ly  and does n o t 

r e ly  on them .

PUPILS* Cases w ith  p u p i l  d i l a t e d  on s id e  .o f le s io n  in  s k u l l ,  48 , m o r ta l i ty  52/o.

• » • » » »  •• <* »* o p p o site  lo s io n ,  20 , m o r ta l i ty  95$.

M no p u p i l l a r y  change, 155, m o r ta l i ty  23$,

Che p u p i l la r y  changes we f e e l  a re  r a th e r  good in d ic a t io n s  o f the  amount o f  in t r a c r a n i a l

damage* An extrem e amount is  a s s o c ia te d  o f te n  w ith  f ix e d  d i la te d  p u p ils  and h e re  th e

m o r ta l i ty  i s  f r i g h t f u l l y  h ig h , in  our s e r ie s  100^*. Chis seems u n iv e r s a l ly  t r u e ,  th u s ,

Cohen c a lls  attention to tho poor prognosis associated with fixed dilated  pupils,

N icho ls a d v ise s  a g a in s t  o p o ra tio n  when th ey  a re  p r e s e n t ,  Crandon and W ilson show 131

deaths in  142 c a so s , B ansohoff 42 ca se s  w ith  41 d e a th s . Che d i la te d  p u p i l  i s  most
• 0

o fte n  on th e  s id e  o f tho  in juxy  fo r th e r e  tho damage i s  s e v e re , so much so , a s  to  

cause 52$ m o r ta l i ty  in  our s e r ie s ;  when, however, th e  p u p i l  on tho  op tjosite  s id e  i s  

d i lu te d  we a re  in c l in e d  to  fo o l th a t  tho  co n tre -coup  damage i s  more sev ere  th an  th a t  

on th e  s id e  o f  th e  in ju ry  and th a t  th o  sum t o t a l  o f  tho  in ju ry  i s  such th a t  an  ex trem ely  

poor p ro g n o sis  i s  o f fe re d . When a  p u p il  w hich was la rg e  on adm ission  comes down t o  

nonnal s iz e  th e  p ro g n o sis  i s  ap t to  bo fa v o ra b le ; b u t when a  p u p i l  which was equal to  

i t s  m ate on adm ission  l a t e r  becomes d i l a t e d  we fe e l  th a t  th e  i n t r a - c r a n i a l  damage i s  

p ro g re s s in g  and become su sp ic io u s  o f an e x tra  o r I n t r a - d u r a l  hem orrhage. W alton f e e l s  

th a t  th e  p u p i l la r y  changes a re  due to  in ju ry  to  th e  c e l lo - s p in a l  t r a c t*  P h e lp s  s t a t e s  

th a t  a  s in g le  d i la te d  p u p i l  was found in  11 out o f 30 c a se s  o f  e x tra -d u ra l  hem orrhage, 

b o th  p u p ils  wore d i la te d  in  7 c a s e s , normal in  3 , and c o n tra c te d  in  5 ; and quo tes  /, 

H utchinson as  say ing  th a t  a  s in g le  d i la te d  p u p i l  meant an  e x tra -d u ra l  hemorrhage in  

• m iddle fo s sa  on tho sane s id e . Crandon and W ilson show th a t  in  155 cases  w ith  unequal

p u p i ls  90 d ie d ; Holman (A.I!.A. 84 , 13, 1333) em phasizes th e  valuo  o f u n i l a t e r a l  d i l a t a ­

t io n  a s  a  l o c a l i z i n g  s ig n  and cau tio S S  if tx n s ito ry  c h a ra c te r  .

. /
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CONVULSIONS. Cases p re s e n tin g  fo c a l co n v u ls io n s , 7 .)
( m o r ta l i ty  66/3.

" " g en e ra l ” , 2 . )

C onvulsive s e iz u re s  o r d in a r i ly  mean e x te n s iv e  c o r t i c a l  damage r a th e r  th a n  e x tra -d u ra l  

hemorrhage fo r  in  th o  l a t t e r  case  one more f re q u e n tly  f in d s  p a r a ly s is  r a th e r  th an  an 

i r r i t a t i v e  l e s io n .  When a  fo c a l co n v u lsio n  i s  re p e a te d  two o r th re e  tim es over an  

in te r v a l  o f an hour o r so we a re  in  th e  h a h it  o f  o p e ra tin g  a s  much for, tho  p o s s i b i l i t y  

o f c o r re c t in g  damage which may l a t e r  lo ad  to  e p ile p sy  as  fo r  immediate r e s u l t s .  We 

do not b e lie v e  th a t  one fo c a l a t t a c k  p a r t i c u l a r ly  in  c h ild re n  c a l l s  fo r  o p e ra tiv e  

in te r f e r e n c e ,  as  wo have two c a se s  who rocovorod spo n tan eo u sly .

/
PARALYSIS. In  our o p in io n  a  d e f i n i t e ,  p o r s i s to n t ,  p a r a ly s is  o r weakness

/

of an ex tre m ity  in  a  p a t ie n t  w ith  a  s k u ll  f r a c tu r e  i s  an a b so lu te  in d ic a t io n  fo r  

o p e ra tio n . A h em ip leg ia , i f  one can  iu le  out an a p o p le t ic  s tro k o  and co in c id en t 

sk u ll  f r a c tu r e ,  i s  an u rg e n t in d ic a t io n  fo r  o p o ra tio n  fo r i t  i s  so f re q u e n tly  a s s o c ia te d  

w ith  e x tra -d u ra l  hem orrhage. F a c ia l p a r a ly s is  i s  most o f te n  due to  in ju iy  to  th o  

nerve in  the c a n a l and s c a rc e ly  f a l l s  in  th e  ssmo ca teg o ry  as  p a r a ly s i s  o f an  e x tre m ity . 

In  our s e r i e s  25 p a t ie n ts  p re se n te d  evidence o f p a r a ly s is  w ith  a  m o r ta l i ty  o f  40$. We 

have not enoountorod a case  o f lo n g i tu d in a l  s in u s  syndrome of Holnos and S a rg en t. '

BEFISXBS. Wot many c a se s  in  t h i s  s o r ie s  show changes in  th o  r e f le x e s .

About a l l  one le a rn s  o f v a lu e  a s  to  re f le x e s  i s  th a t  absen t r e f le x e s  a re  o f v e ry  g rave  

P ro g n o s is , any r e a l  change in  r e f le x e s  means more damage w ith in  th e  cranium  and more 

s e r io u s  p ro g n o sis  th a n  i f  the  r e f le x e s  wore unchanged. Our re c o rd s  show normal 

r e f le x e s  i n  183 caso s  w ith  a  m o r ta l i ty  o f  20 . 4/3, ab sen t in  17 w ith  100^ m o r ta l i ty ,  

in c re a se d  on s id e  o f  le s io n  10 w ith  50;'’ m o r ta l i ty ,  in c ro a se d  on s id e  opp o site  le s io n  

I 3 w ith  a  m o r ta l i ty  o f  46$. Cho im pression  ga ined  from th e  l i t e r a t u r e  is  t h a t  changes 

ih  r e f lo x o s  a re  a p t to  be t r a n s i t o r y  and a re  o f  l i t t l e  v a lu e  b o th  in  p ro g n o s is  and 

in d ic a t io n  fo r  o p e ra tiv e  in te r f e re n c e .

■ SPIRAL PUNCTURE. R ep o rts  a3 to  tho  u se  o f lumbar p u n c tu re  in  th e  tre a tm en t 

o f f r a c tu r e s  o f th o  s k u l l  bog in  to  ap pear in  th o  l i t e r a t u r e  about 1905. From th a t
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tim e u n t i l  about 1922 most o f th e  advocates were among the  French and I t a l i a n s .

Jackson in  1922 s tro n g ly  advocated  i t s  u se  and seems to  havo s tim u la te d  in te r e s t  in  i t  

a s  a  d ia g n o s tic  and th o ra p e u tic  a g e n t. U n t i l  3 y e a rs  ago we had boon f e a r f u l  o f 

p e rfo rm in g  sp in a l p u n c tu re  on p a t i e n t s  w ith  s k u ll  f r a c tu r e s  on acco u n t o f th e  supposed 

damage o f  m edu lla ry  jamming in to  th e  foramen magnum. We have been u s in g  i t  a s  a  

ro u tin e  m easure in  th e  s e r ie s  o f  c a se s  h e re w ith  p re se n te d  and now f e e l  th a t  not only  

i s  i t  not dangerous bu t i s  f r e q u e n tly  o f  r e a l  v a lu e  e i th e r  th e r a p e u t ic a l ly  o r  from a  

d ia g n o s tic  v iew p o in t. One hundred and s e v e n ty -e ig h t o f our p a t i e n t s  had one o r  more 

lumbar p u n c tu re s  and o f  t h i s  number on ly  one showed i l l  e f f e c t s  a t t r i b u t a b l e  to  th e  

p u n c tu re . T h is  o ccu rred  in  a  p a t ie n t  who l a t e r  was found to  have a  la rg e  e x tr a -d u ra l  

hem orrhage. The i l l  e f f e c t s  m a n ife s te d  w ere a  fo c a l  co n v u ls io n  becoming g e n e ra liz e d , 

*©ak, ra p id  p u ls e ,  i r r e g u la r  r e s p i r a t io n  and coma. He r a l l i e d ,  however, and was l a t e r  

opera ted  on. More w i l l  be s a id  l a t e r  o f tho u se  o f lumbar p u n c tu re  in  e x tra -d u ra l

hemorrhage. In  doing a  p u n c tu re  one should p roceed  c a u tio u s ly , a llo w in g  tho  f lu id

to  escape v e ry  slow ly and a llow  th e  p a t ie n t  to  got q u ie t  b e fo re  making a  re a d in g  o f th e  

p re s s u re . Our read in g s  a r e  made w ith  a  v e r t i c a l  manometer g rad u a ted  in  c e n tim e te rs  o f 

w a te r , ta k in g  5-10 cm. a s  norm al. We do not f e e l  th a t  any read in g  i s  a b s o lu te ly  

c o rre c t in  th a t  i t  g iv e s  th e  ex ac t amount o f in t r a c r a n ia l  p re s s u re ,  but th a t  one can 

a r r iv e  a t  f a i r l y  d e f in i te  co n clu sio n s  ovon though th e re  i 3 some degree o f  e r r o r .  In  

our o p in io n  sp in a l p u n c tu re  cannot b3 u sed  alone a s  a  means o f r e l i e v in g  in t r a c r a n ia l
/

p re s su re  in  overy c a se , b u t m is t be combined w ith  a  decom pression in  th e  h ig h e r deg rees 

o f su s ta in e d  p re s s u re .  I t  seems o f  undoubted v a lu e  a s  a  means o f low ering  th e  i n t r a ­

c r a n ia l  te n s io n  and I  f e e l  su re  th a t  due to  i t s  u se  we a re  do ing  few er decom pressions 

th an  fo rm erly . We a re  in  th e  h a b it  o f perfo rm ing  p u n c tu re s  a s  f re q u e n tly  a s  in d ic a te d  

and w ithdraw  th e  f lu id  u n t i l  th e  p re s s u re  i s  norm al. Not a l l  c a se s  ad m itted  w ith  

s k u ll f r a c tu r e s  re c e iv e  p u n c tu re s ; th o se  who a re  on ly  m ild ly  a f f e c te d  by t h e i r  in ju r i e s  

end show no ovidenoo o f p re s s u re  by s ig n  o r symptom a re  no t p u n c tu red ; compound f r a c tu r e s  

a re  n o t p u n c tu red  fo r  f e a r  o f  p ro d u c in g  a  m e n in g itis ;  p a t i e n t s  w ith  markBd b le e d in g  from 

th e  e a r ,  e s p o c ia l ly  i f  c e re b ro -sp in a l f lu id  escapes a t  th e  same tim e , a re  n o t p u n c tu re d , 

■unless i t  i s  u rg e n tly  re q u ire d , fo r  th e  same reaso n ; obvious e x tra d u ra l hemorrhage
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Cases a re  never p u n c tu red . Viewed from th e  s tan d p o in t o f sp in a l p u n c tu re  one can 

a r b i t r a r i l y  group ca se s  a s  follows*

1. Oases w ith  d e f in i te  ev idence o f  s k u l l  f r a c tu r e  b u t a  normal p re s s u re ,  and no 

alarm ing symptoms. Here th e  fM tid i s  p in k is h  or c l e a r .  One p u n c tu re  s u f f io e s .  I f  

the  p re s s u re  i s  norm al, no f l u i d  i s  w ithdraw n.

2 » Cases w ith  ev idence o f  in c re a se d  in t r a c r a n ia l  te n s io n  o f  sev ere  o r m oderate degree  

aa& on, whom p u n c tu re  shows a  h ig h  p re s s u re  (20-30 cm .) .  Follow ing one o r more p u n c tu re s  

th e  s ig n s  .of p re s s u re  d im in ish  and succeed ing  p u n c tu re s  show a  f a l l i n g  p re s s u re .  The 

f lu id  h e re  i s  ap t to  be q u ite  b loody . P u n c tu res  a re  dona a t  in te r v a ls  u n t i l  p re s s u re  

i s  normal o r th o  s ig n s  no lo n g o r aro  a la rm in g . I t  i s  in  t h i s  c la s s  th a t  th e  p u n c tu re  

f in d s  i t s  g r e a te s t  th e ra p e u tic  u s e fu ln e s s  and o b v ia te s  many decom pressive o p e ra tio n s .

3* Casos w i th  marked ev idence o f  in t r a c r a n ia l  te n s io n  and a  h ig h  p re s s u re  on th e  

i h i t i a l  p u n c tu re . Subsequent p u n c tu ro s  show e i th e r  no drop in  p re s s u re  or a  r i s i n g  

p re s s u re . Here th e  p u n c tu re  i s  o f l i t t l e  va lue  th e r a p e u t ic a l ly  a s  i t  accom plishes 

no l a s t in g  re d u c tio n  in  th e  te n s io n  bu t i t  i s  o f much v a lu e  a s  an in d ic a to r  f o r  sane 

o th e r means of r e l i e f  o f  p r e s s u re .  This i s  th e  c l a s s  o f case  we t r e a t  by decom pression .

4 v  Cases w ith  ev idence o f h ig h  in t r a c r a n ia l  te n s io n  and h ig h  i n i t i a l  p re s s u re  in  th e  

sp in a l manometer, tb s  subsequent ta p s  re v e a l a  low p re s s u re  b u t th e  s e v e r i ty  o f the 

Symptoms do not a b a te . Here the symptoms seem to  be  due to  th e  in ju r y  to  th e  b ra in  

i t s e l f  r a th e r  th a n  to  p re s s u re  on i t .  Decompressions seem o f no a v a i l ,  fo r  when th e  

dura  i s  exposed no undue te n s io n  i s  found and th e  p a t ie n ts  succumb.

5 . Cases w ith  marked evidence o f  p re s s u re  w ith  a  sp in a l f lu id  c l e a r , o f  sm all amount,

Qnd u n der h ig h  p re s s u re .  Here we s tro n g ly  su sp ec t an e x tra d u ra l  hem orrhage, a re  ap t 

no t to  w ithdraw  any f lu id  b u t watoh th e  p a t ie n t  more c lo s e ly  and on f in d in g  lo c a l i z in g  

s ig n s  or s ig n s  o f  in c re a s in g  p re s s u re  we decompress r a th e r  th a n  tak e  th o  r i s k  o f  a  

s p in a l  ta p .

V

Our view s on s p in a l p u n c tu re s  a re  summarized a s  fo llo w s:
1 •
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1* I t  i s  not dangerous i f  p ro p a r ly  used*

2 . As a  th e ra p e u tic  m easure i t  i s  o f v a lu e  in  s e le c te d  c a se s .

3 . I t  may he u sed  to  advan tage a s  an in d ic a to r  o f  th e  in t r a c r a n ia l  p re s su re  

and on t h i s ,  subsequent th e rap y  may he d ire c te d .

4 . W ith c le a r  f lu id  un d er h ig h  p re s s u re  we s tro n g ly  suspec t an e x tra d u ra l 

hem orrhage. .

H ollb rook  u se s  lumbar p u n c tu re  a s  a  d ia g n o s t ic  moans o f 'd e te rm in in g  e a r ly  in c re a se d  

in t r a c r a n ia l  p re s s u re  and a s  a  th e ra p e u tic  m easure. Fay s t a t e s  i t s  u se  to  b e  

dangerous, G rant u se s  i t  a s  does Jaclcson. Sachs i s  opposed to  i t s  u s e , h av in g  seen  

two d e a th s  a t t r i b u t a b l e  to  i t .  W ilensky in  1919 says lumbar p u n c tu re  i s  o f no v a lu e  

c l i n i c a l l y  or th e r a p e u t ic a l ly  and in  1921 { Surg. O lin . N. A .) s t a t e s  th a t  " l t a b a r  ; 

punc tu re  has not g iv en  complote s a t i s f a c t i o n  a s  a  th e ra p e u tic  m easu re .” N icho ls  

(Surg. C lin . N. A .) says "h igh  p re s s u re  o f s p in a l  f l u i d  as  shown by manometer read in g s  

is  o f  g r e a te r  v a lu e  th an  h ig h  b lo o d  p re s s u re  a s  an in d ic a t io n  fo r  o p e ra t io n .” R ansohoff 

ih  1910 p re d ic te d  th a t  lumbar p u n c tu re s  would be used  more w ide ly  in  f r a c tu r e s  o f th e  

b ase .

Other s ta t is t ic s  on lumbar puncture are as follows:

Number o f  p a t i e n t s  re c e iv in g  p u n c tu re s  on adm ission  178 w ith  m o r ta l i ty  36$.

" " " not p u n c tu red  on adm ission  45 w ith  m o r ta l i ty  20$.

Bloody f lu i d  o b ta in ed  in  168 case s  w ith  m o r ta l i ty  73$.

C le a r  f l u i d  o b ta in ed  in  12 c a se s  w ith  m o r ta l i ty  8 .3 $ .

C h arac te r o f  f lu id  no t re p o r te d  2 o a se s .

I n i t i a l  p re s su re  o f f lu id  1-10  cm. 18 m o r ta l i ty  4 4 .4 $ .

" " " " 1-20 cm. 59 » 18 .6$ .

" ” " " 20-30 cm. 49 ” 46$.

" ” " " 30-40 cm. 41 ” 63 .4$ .

Not reco rd ed  11
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Amount of flu id  withdrawn at in i t ia l  puncture*

1-10  c c . r . 14 oases m o r ta l i ty  57 .1$ .

10-30 cc . 83 " n 32$.

30-50 cc . 46 ” »f 50$.

50-70 c c . 15 ’’ n 20$ .

75—100 cc* 5 « n 66 . 6$ .

Not reco rd ed 14 "

Cases w ith  in c re a s in g  p re s su re 26 d ie d  14.

” " d e c rea s in g  " 29 ” 7 .

A pparen tly  "bloody f lu id  i s  a s s o c ia te d  w ith  a  h ig h e r  grade o f  in t r a c r a n ia l  damage and 

a  n e c e s s a r i ly  h ig h e r  m o r ta l i ty .  I t  i s  i n te r e s t in g  to  sp ec u la te  a s  to  why p re s su re  a s  

low a s  1-10 cm, should "be a s s o c ia te d  w ith  such a  h ig h  m o r ta l i ty  a s  44$. T h is  co u ld  

conceivab ly  he due to  a  f i l l i n g  o f  th e  foramen magnum hy an edematous "brain stem  or 

"blood c lo t  and. a  consequent la c k  o f f r e e  communication betw een I n t r a c r a n ia l  and i n t r a -  

sp in a l chambers; o r to  a  leakage  o f o e re b ro -sp in a l f l u i d  th rough  f r a c tu r e  l i n e s .  

N a tu ra lly  th e  h ig h e r  p re s s u re s  a re  a s s o c ia te d  w ith  h ig h e r  m o r ta l i ty .  There seems to  

be no g ro ss  r e l a t i o n  betw een th e  amount o f f l u i d  o b ta in ed  and th e  m o r ta l i ty  1

The f i e l d  o f x iso fu lness o f  s p in a l  p u n c tu re  may w e ll  bo ex tended to  th e  p o s t­

o p e ra tiv e  p e rio d  a ls o .  I t  has  been o f  much h e lp  in  t h i s  re sp e c t and we f e e l  th a t  

sev e ra l o f  our case s  have su rv iv ed  a f to r  o p e ra tio n  duo to  I t s  employment* The p re s su re  

aB shown by tho  degree o f b u lg in g , la c k  o f p u ls a t io n  o f th o  decom pression i s  su re ly  

te m p o ra rily  r e l ie v e d  fo llo w in g  th e  p u n c tu re . I f  one assumes th a t  some o f th e  l a t e  

e f f e c t s  o f s k u l l  f r a c tu r e ,  su ch .a s  headache, pho tophob ia , m enta l changes, e t c . ,  a re  

due to  a  con tin u ed  in c re a se d  in t r a c r a n ia l  p r e s s u re ,  i t  would seem ret io n a l t o  con tinue  

th e  p u n c tu re s  d u rin g  a  p a t i e n t ’ s convalescence  \ u i t i l  th e  p re s s u re  i s  found to  be  norm al.t
Only re c e n t ly  havo we in s i s t e d  on th i s  and i t  w i l l  be in s t r u c t iv e  to  fo llo w  th e se  ca se s  

comparing them a s  f a r  a s  p o s s ib le  to  th o se  on whom i t  was n o t done.
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We have f re q u e n tly  "been a tru a k  "by th e  la rg e  amount o f f l u i d  one o b ta in s  on - 

s p in a l p u n c tu re  in  some case s  of s k u l l  f r a c tu r e .  In  s ix  o f our case s  75-100 cc . 

were w ithdraw n on th e  i n i t i a l  p u n c tu re , in  15 cases  50-75 c c . ,  in  46 ca se s  30-50 c c . 

Subsequent p u n c tu re s  con tinue  to  y ie ld  la rg e  amounts u n t i l  w ith in  24 hou rs one may 

w ithdraw  a s  much a s  600 c c . o f f l u i d .  Whether t h i s  i s  an in c re a se d  p ro d u c tio n , a  

d ecreased  a b so rp tio n  or not t r u e  c e re b ro - s p in a l  f lu i d ,  we have a s  y e t found no gooct 

method o f  d e te rm in in g .

EXTRADURAL HEMORRHAGE.  Of our 223 we have only  9 cases  o f  proven e x tra d u ra l 

hem orrhage, one o f  which was .d is c lo se d  a t  au topsy  in  a  p a t ie n t  who was n o t o p e ra ted  on. 

S ix  recovered  and 3 d ie d . Moody re p o r ts  100 case s  o f e x tra d u ra l  hemorrhage in  908 

cases  o f s k u ll  f r a c tu r e ,  and s t a t e s  th a t  63 were n o t d iagnosed  c l i n i c a l l y ;  th a t  37 

cases  were su b je c te d  to  o p e ra tio n  and o f th e s e  26 d ie d . P helps (Ann. Surg. XL1V) 

re p o r ts  34 case s  found in  a  s e r ie s  o f 200 f r a c tu r e s  o f th e  s k u l l .  One should alw ays 

be on th e  a l e r t  fo r  t h i s  ty p e  o f case  f o r  a n  e a r ly  d ia g n o s is  and o p e ra tio n  g iv e  th e  

p a t ie n t  h i s  only  chance. The h is to r y  i s  most im portan t i f  o b ta in a b le , a  hem ip leg ia  

i s  s tro n g ly  su g g e s tiv e , and a  c le a r  f l u i d  tinder h ig h  p re s su re  should se rv e  to  p u t one 

on h is  guard  a t  once. Many o b serv ers  la y  much s t r e s s  on a  s in g le  d i la te d  p u p i l  a s  

an e x c e lle n t  s ig n  o f e x tra d u ra l  hemorrhage on th e  s id e  o f  th e  d i la te d  p u p i l ;  we have 

found th i s  to  be q u i te  t r u e .  P e a i r s  em phasizes th e  p o in t th a t  e x tra d u ra l hemorrhage 

is  accompanied many tim es by i r r i t a t i v e  phenomena r a th e r  th a n  by p a r a ly s i s  -  t h i s  has 

not been t r u e  in  our s e r i e s ,  where we have seen p a r a ly s is  n e a r ly  every  tim e .

OPERATION. O perations on th e  s k u ll  fo r  f r a c tu r e s  have been  done fo r 

c e n tu r ie s  -  the  p rocedure  o f tre p h in in g  b e in g  among th e  o ld e s t  o f o p e ra tio n s . From 

t h i s  th ro u g h  v a rio u s  phases o f e v o lu tio n  has come our p re s e n t day su b ten p o ra l decom­

p re s s io n . The f i r s t  tre p h in in g s  were done on account o f th e  f r a c tu r e  and w ith o u t 

reg a rd  fo r  any secondary e f f e c t  on th e  b ra in  i t s e l f  -  i f  a  f r a c tu re  cou ld  be dem onstrated  

a  tre p h in in g  was> done. This m istaken, id ea  o f th e 'p a th o lo g y  acco u n tin g  fo r  th e  s ig n s  

or symptoms h e ld  u n t i l  about 1800, s in ce  when most o b se rv e rs  m ention a t  the  b eg in n in g

of t h e i r  w r i t in g s  th a t  ” i t  i s  n o t th e  o p e ra tio n  which needs a l t e r a t i o n  bu t th e  r e s u l t s  

on th e  b r a i n .”
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The1 r a t io n a le  o f  t h i s  p ro ced u re  seemed to  he ( 1 ) th a t  a  g ro a t many of th e . cases

developed a b scesses  b en ea th  th e  s k u l l  a t  th e  s i t e  o f  f r a c tu r e ,  and th e  e a r ly  tre p h in in g
"rJ't **N

was a  p ro p h y la o tio m e a su re ; \Z) th a t  e x tra d u ra l hem orrhages cou ld  be ev acu a ted . More 

th an  one - opening was made i f  found n e c e ssa ry , th e  openings b e in g  made a t  th e  s i t e  o f 

f r a c tu r e . .  I t  was co n sid ered  v e ry  dangerous to  open the  d u ra ,aand  t h i s  was r a r e ly  done. 

The opening o f  d u ra  was l a t e r  ad v ised  i f  i t  bu lged  th rough  th e  bone d e fe c t ,  th u s  f o r  

th e  f i r s t  tim e a  t ru e  decom pression was o f fe re d , th e  p ro ced u res  p r i o r  to  t h i s  n o t r e a l ly  

a f f e c t in g  th e  in t r a d u r a l  c o n te n ts  a t  a l l .  The dura  was c lo se d  i f  p o s s ib le ,  th u s  doing 

away w ith  tho decom pressive e f f e c t s .  W arren in  1890 ad v ise d d ra in in g  th e  su b -d u ra l 

space in  f r a c tu r e  o f tho  base  th ro u ^ i  a  tre p h in e  opening w ith  a  gauze w ick. F in a l ly ,  

C ushing in  1908 d ev ised  th e  p re s e n t  subtem poral decom pression.

E ver s in ce  o p e ra tio n s  have been d esc rib ed  th e re  h as  been much d is c u s s io n  and 

d isp u te  a s  to  t h e i r  u s e fu ln e s s , th e  in d ic a t io n s  fo r  them and th e  type o f  o p e ra tio n  th a t  

should bo done. A pparen tly  th o  p ro fe s s io n  has grouped i t s e l f  in to  3 c la s s e s  on th e se  

q u e s tio n s , one group a d v is in g  o p o ra tio n  on n e a r ly  a l l  c a s e s , an o th e r a d v is in g  a g a in s t 

o p e ra tio n , and a  t h i r d  b e lie v in g  in  o p e ra tio n  fo r  s e le c te d  c a s e s . At d i f f e r e n t  p e r io d s
hAv£  A s l l

v a rio u s  ones o f th e se  groups h o ld  th e  f i e l d ;  a t  p re s e n t th e  pendulum seems to  be 

swinging tow ards co nserva tism , o p e ra tin g  r a r e ly  bu t re ly in g  on lumbar p u n c tu re s , v a r io u s
V

s a l t  s o lu t io n s , e t c . ,  fo r  t h e  r e l i e f  o f th e  in c re a se d  in t r a c r a n ia l  p re s s u re .

The sub ten p o ra l decom pression a s  d e sc rib ed  by Cushing i s  u sed  in  t h i s  C l in ic .  

C are i s  tak en  to  ex tend  th e  c r a n ia l  d e fe c t w e ll down to  th e  b ase  o f ‘ th e  s k u l l ;  we a re  

in  the  h a b i t  o f c lo s in g  the  tem pora l m uscle bu t no t the  tem poral f a s c ia  a s  we f e e l  t h i s  

a llow s more room fo r  th e  b u lg in g  b r a in .  F ine b la ck  s i l k  i s  used  throughout th e  

c lo s u re . A ru b b er t i s s u e  d ra in  i s  in s e r te d  down t o  th e  b a se , to  a c t  a s  a  continuous 

avenue o f  escape fo r  th e  c e re b ro -sp in a l f lu i d .  I t  i s  removed in  48 h o u rs . S ince 

u s in g  tho sp in a l p u n c tu re  during  th e  p o s t-o p e ra t iv e  course  o f our c a se s  we have on ly  

re s o r te d  to  a  b i l a t e r a l  doconpression  once. The d ep ressed  f r a c tu r e s  a re  o p e ra ted  on 

im m ediately , sim ple e le v a tio n  th rough  a  tre p h in e  h o ld  a d jac e n t to  th o  d e p re ss io n  b e in g  

th e  method o f ch o ice . to n y  of th e se  f r a c tu r e s  cannot be e le v a te d  a s  sim ply a s  t h i s
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and itb e o o m o s  n eo essary  to  ronguer away p o r t io n s  o f  th o  d ep ressed  fragm ents in  o rd e r

to  e f f e c t  a  s a t i s f a c to r y  e le v a t io n .  I f  th e  d u ra  i s  u n in ju re d  i t  i s  no t opened, i f

la c e ra te d  i t  i s  opened w id e r, and in s p e c tio n  made o f  th e  c o r te x , and th o  d u ra  c lo se d .

I f  th e re  a rc  s igns  o f p re s s u re  a  sub-tem poral decom pression i s  combined w ith  th e  e le v a tio f l.

. The compound f r a c tu r e s  a re  han d led  by a  m eticu lous debridem ent o f tho s o f t  t i s s u e s ,  removal

o f lo o se  bone fragm ents, debridem ent o f  tho la c e ra te d  c o r te x  and su tu re  o f  th e  p l a  i f

p o s s ib le .  I f  th e re  i s  much lo s s  o f  d u ra  so th a t  i t s  c lo su re  i s  im p ra c tic a l a  t r a n s p la n t  
A

o f f a s c ia  l a t*  i s  done from th e  th ig h .  The wound i s  c lo se d  com pletely  w ithou t d ra in a g e . 

A ll casos have h e a le d  p o r prinom save, one in  which a  s u p e r f i c i a l  s i  in  in f e c t io n  developed. 

The o p o ra tio n  i s  combined w ith  a  subtem poral decom pression i f  n eo essary . This ty p e  o f 

case  so o fto n  decom presses i t s e l f  th ro u g h  th e  open wound th a t  one r a r e ly  sees  th e  

m a n ife s ta tio n s  o f  in c re a se d  in t r a c r a n ia l  p re s su re  a s s o c ia te d  w ith  them. The e x te n s iv e  

o e s te o p la s t ic  f la p  o p e ra tio n  such a s  one u se s  fo r  e x p lo ra to iy  c ran io to m ies  i s  to  our 

a in d 3 no t tho  o p o ra tio n  o f cho ice  In  th e se  acu te  c a se s ; fo r  i t  i s  tim e consuming and 

many o f th e se  p a t i e n t s  do no t t o l e r a t e  lo s s  o f  b lood  o r p ro longed  a n a e s th e s ia . F req u en tly  

we have encoun tered  dep ressed  f r a c tu r e s  in  o ld  p a t i e n t s  who have in ju r i e s  t o  th e  c h es t 

and th o se  a re  e a s i ly  o p e ra ted  on tinder lo c a l  a n a e s th e s ia . The ca se s  which were su b jec te d  

to  o p e ra tio n  were th e  most s e r io u s  ones In  tho  s e r ie s  and a  few wore done e a r ly  in  th e  

s e r ie s  in  cases  which in  view o f an  in c re a se d  ex p erien ce  would p ro b ab ly  now be t r e a te d  

In  o th e r  ways. F i f t y - s ix  case s  were o p e ra ted  on a s  fo llo w s:
/

1 . Debridement o f  ex to n siv c  sca lp  wounds in  casos w ith  l i n e a r  f r a c tu ra s  and no 

. p re s s u re  symptoms, 3 cases  w ith  no m o r ta l i ty .

2 . E le v a tio n  o f  d ep ressed  f r a c tu r e s ,  11 casos w ith  9% m o r ta l i ty .

3 . E le v a tio n  o f d ep ressed  f r a c tu r o s  combined w ith  su b to n p o ra l decom pression, 7 

ca se s  w ith  2 8 .5J& m o r ta l i ty .

4 . Subtomporal decoropr ess  ions in  35 casos w ith  45.7/s m o r ta l i ty .

There were two in fe c tio n s  in  th e  s e r i e s ,  b o th  in  compound f r a c tu r e s  but 

h o th  s u p e r f ic ia l  and o f  no r e a l  consequence.
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MORTALITY. , The t o t a l  m o r ta l i ty  f o r  th o  e n t i r e  s e r ie s  which in c lu d e s  a l l  ca se s  

of Skull f r a c tu r e  i r r e s p e c t iv e  o f o th e r  a s s o c ia te d  i n ju r i e s ,  le n g th  of t i n e  th ey  su rv iv ed  

®tc, F heips r e p o r ts  a  g e n e ra l m o r ta l i ty  o f  4 6 .8 $  in  793 c a s e s , Boaloy 53$ in  1000 case s  

.H a ir is  and N issen  51 .3$  in  330 c a s e s , Brown 29.8/5 in  100 c a s e s , W ilensky 31$ in  75 c a s e s . 

The a n a ly s is  o f th e  deaths shows t h a t  14 d ie d  in  1 hour or l e s s  a f t e r  adm ission , 24 d ie d  

in  1-3  h o u rs , 5 d ie d  in  from 3-6 h o u rs , 9 d ied  in  6-12 h o u rs , 5 d ie d  in  12 hou rs -  1 day, 

H  d ie d  in  1-2 days, 7 from 2-4  d ay s , 5 from 4 -7  days. Four ca se s  d ied  o f  pneumonia,

°ae from c a rd ia c  d i l a t a t i o n .  Thus wo f in d  th a t  o f th e  80 d ea th s  52 occu rred  in  th e  

f i r s t  12 h o u rs . These 52 re p re se n t th a t  group o f  c a se s  r e f e r r e d  to  p re v io u s ly  a s  th o se  

who r a p id ly  d ie  in  s p i te  o f  a l l  th e ra p e u tic  m easures. T h is  le a v e s  171 case s  grouped 

under " tftose  th a t  r a p id ly  reco v er"  and " th o se  whose outcomo i s  p ro b le m a tic a l ."  In  th e se  

two groups th e  m o r ta l i ty  i s  16 .3 $ . In  22 o f  th e  80 dea th s  th e re  were o th e r  severe  

a s so c ia te d  i n ju r i e s ,  such a s  s to v e - in  c h e s ts ,  compound f r a c tu r e s ,  e t c .

COMPLICATIONS. Of th e  e a r ly  com p lica tio n s  fo llo w in g  s k u ll  f r a c tu r e  only th re e  

a re  found in  our s e r i e s ,  i .  e .  one case  o f  m e n in g itis ;  one o f  p e r s i s t e n t  f a o ia l  p a ls y ,  

aQ4 one s l ig h t  wound in f e c t io n  fo llo w in g  o p e ra tio n  f o r  compound d ep ressed  f r a c tu r e  o f  

V ault. We have no t seen s in u s  th ro m b o sis , a r te r lo -v e n o u s  aneurysm , m a s to id i t i s ,  b r a in  

ab sce ss , a e ro o e le , e tc .

TREATMENT. A3 no ted  p re v io u s ly  th e rp ay  was d ire c te d  a t  f i r s t  to  th e  f r a c tu r e  

i t s e l f  bu t l a t e r  and now i s  d ire c te d  to  th e  r e s u l t s  o f tho  in ju ry  to  th e  b ra in ,  i .  e . 

to  re p a ir in g  damage and th o  b ra in  o r  r e l ie v in g  th e  in c ro aso d  in t r a c r a n ia l  p re s s u re .

®his may be done by decom pression, by s p in a l p u n c tu re s , by c o n ce n tra te d  s a l t  s o lu t io n s  

0r by com binations o f  th o  th r e e .  Remarks as to  th o rap y  have boon in te rs p e r s e d  w ith  

the  fo re g o in g  p a rag rap h s  and th e y  may be summarised a s  fo llow s:

1. D epressed f r a c tu r e s  or compound f r a c tu r e s ,  and c a se s  su sp ec ted  

o f  e x tra d u ra l  hemorrhage a re  o p e ra ted  on im m ediately .

2 . A ll case s  except th e  v e ry  m ild  ones and compound onos a re  su b je c te d  

to  lumbar ju n c tu r e s  and a r e  c a r e f u l ly  observed fo r  v a r ia t io n s  in  p u ls e ,  r e s p i r a t io n ,
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tem p e ra tu re , s t a t e  o f  con sc io u sn ess  and n e u ro lo g ic a l sigBB. I f ,  In  s p i te  o f  th e

lumbar p u n c tu re s  th e  p re s su re  i s  found to  be in c re a s in g  or to  rem ain s t a t i o n a r i l y  h ig h

a su b -te n p o ra l decom pression is  p e r  formed a t  an e a r ly  d a te .  Those case s  which respond

to  lumbar p u n c tu re  a re  t r e a te d  by th a t  means*'

. ' » ' '
. 3 ,  Tho p u n c tu re s  a re  done u n t i l  th e  p ro ssu re  i s  fo u n d .to  be noiraal and to  ,

rem ain so .

Tho most im portan t phase  o f  th e  tro a tm en t i s  th e  p e r io d  o f o b se rv a tio n  

when one views th e  changing t r a i n  o f e v e n ts , weighs th e  im portance o f each, d i r e c t s  th e  

th e rap y  a cc o rd in g ly .
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