
Marmara Medical Journal Volume 9 No:4 October 1996

BRAIN ABSCESS: A  REVIEW OF 41 CASES*

(R ece ived 8 Septem ber, 1995)

T. Hakan, M.D.**** /  M . Döşoğlu, M.D.**** /  S. Arm ağan, M.D.****
B. Tömer M.D.*** /  A . Görgülü, M.D.**** /  M . Tevrüz, M.D.**

** P ro fe sso r a n d  C hie f, D e p a rtm e n t o f  ne u ro su rge ry , Haydarpaşa n u m u n e  H osp ita l, İs ta n b u l, Turkey.
S p e c ia lis t a n d  D e p u ty  C h ie f, D e p a rtm e n t o f  ne u ro su rge ry , H aydarpaşa n u m u n e  H osp ita l, İs ta n bu l, Turkey. 

* * "  S pec ia lis t, D e p a rtm e n t o f  ne u ro su rge ry , Haydarpaşa n u m u n e  H osp ita l, İs ta n b u l, Turkey.

ABSTRACT

Objective: T he trad itiona l trea tm en t o f bra in  abscess 
inc ludes a n tib io tic  th e ra p y  and su rg ica l d ra inage  or 
exc is ion  of the abscess. T he  trea tm en t has still been 
co n tro ve rs ia l w h e th e r to a sp ira te  o r exc ise  a bra in  
abscess . W e tr ie d  to  fin d  o u t the  be s t tre a tm e n t 
m ethod in fo rty -one  cases.

Methods: In th is  s tudy , w e  p re se n t the  tre a tm e n t 
resu lts  of fo rty -one  cases  o f bra in  abscesses S ix of 
41 cases  w e re  tre a te d  no n su rg ica lly  and 35 w ere  
tre a te d  su rg ica lly . In th e  s u rg ic a lly  tre a te d  group , 
asp ira tion  m ethod  w as app lied  to  31 cases and to ta l 
excis ion  m ethod w as used in on ly 4 cases.

Results: C h ro n ic  o titis -m a s to id it is  w as  the  m a jo r 
causa tive  fa c to r in the  d e ve lopm en t o f abscesses in 
17 (42% ) cases . S .a u re u s  w as the  m ost com m on 
organ ism  iso la ted in 9 (31% ) o f the  bra in  abscesses. 
A b s c e s s  w a s  s in g le  in 37  (9 0 % ) c a s e s  and 
m u ltilo ca te d  in 4 (10% ) cases . In th is  s tudy , the 
asp ira tion , su rg ica l exc is ion  and m ed ica l trea tm en t 
m ethods w ere  used in 3 1 ,4  and 6 cases respective ly. 
The m orta lity rate w as 10%.

Conclusion: A lthough m any trea tm ent m odalities are 
p re s e n t in th e  lite ra tu re , a s p ira tio n  is th e  m ost 
p re fe ra b le  m e thod  b e ca u se  o f low  m o rb id ity  and 
m orta lity  ra tes. T h is  m ethod  not o n ly  p rov ides  the  
id e n tific a tio n  o f th e  ca u s a tiv e  o rg a n ism  bu t a lso  
m akes  th e  tre a tm e n t e a s ie r by d e c re a s in g  the  
am oun t o f the  m ass in the  so lita ry  abscesses w ith  3 
cm  in d ia m e te r and  m ore. T he re  is an inc reas ing  
tendency to  use asp ira tion  as the firs t m odality.

K ey W o rd s: A s p ira t io n , B ra in  a b s c e s s ,
C om puted tom ography, S taphy lococcus aureus.

INTRODUCTION

Brain abscesses are pa renchym a in fections tha t may 
cause m ass e ffec t by destroy ing  the neura l tissue (1). 
A lthough the m orta lity  rate w as found to  be 40-60% , it 
d e c re a s e d  d ra m a tic a lly  w ith  im p ro ve d  d ia g no s tic  
m o d a litie s , e a rly  d ia g n o s is , b e tte r b a c te r io lo g ica l 
iso la tion  techn iques , im proved  an tib io tics , early  su r
g e ry , C o m p u te d  T o m o g ra p h ic  (C T ) s c a n n in g , 
s te re o to x ic  su rg ica l te c h n iq u e s  and  p re o p e ra tive  
u ltra so u n d  im ag ing  (2 -8 ). T he  in tro d u c tio n  o f CT 
provided  not on ly  to  see the  lesion, but also to know 
about its pa tho logy and stage  (5,8-12). D espite these 
techn ica l advan tages, bra in  abscess is s till keep ing 
its im portance  (8,10). The p rognos is  is re la ted to the 
deg ree  o f bra in  dam age  as w e ll as early  d iagnosis 
and adequate  trea tm en t (12).

MATERIALS AND METHODS

T h is  repo rt rev iew s fo rty -o n e  co n se cu tive  pa tien ts 
w ith  b ra in  a b s c e s s e s  re tro s p e c tiv e ly  w ho  w ere  
d iagnosed  and tre a te d  be tw een  Janua ry  1988 and 
M arch 1994.

A ge and sex of the  patients, the loca liza tions and the 
causes of the abscesses, p resen ting  c lin ica l features, 
n e u ro lo g ica l d e fic its  and la b o ra to ry  fin d in gs  w ere  
recorded. C T scan w as used in all the cases as the 
d ia g n o s tic  m ethod . S ix  o f 41 cases  w ere  trea ted  
nonsu rg ica lly  and 35 w ere  trea ted  surg ica lly . In the 
s u rg ic a lly  tre a te d  g ro u p , a s p ira tio n  m e thod  w as 
app lied  in 31 cases and to ta l exc is ion  m ethod was 
used in on ly 4 cases.

RESULTS

T w en ty -s ix  (63% ) o f 41 pa tien ts  w ere  m ale and the 
age ranged from  1.5 to 75 years (m ean 28 yeas old). 
T he  b ra in  abscesses  w e re  so lita ry  in 37 (90% ) and* This paper was presented at the 9th Turkish

Neurosurgical Congress.
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m ultip le  in 4 (10% ). T he  d iseases  w h ich  led to 
abscess  fo rm a tio n s  are  show n in T a b le  I. The 
loca lizations of the abscesses w ere  supra tentoria l in 
38 (93%) and in fra tentoria l in 3 (7%) cases and were 
c o r re la te d  w ith  e t io lo g ic  fa c to rs .  C h ro n ic  
o titism astoid itis com plex w as the main factor fo r brain 
abscess in 42%.

The tem pora l lobe and cerebe lla r hem ispheres w ere 
the m ost invo lved lobes in 16 (39% ) cases fo llow ed 
by the parietal (9 cases) and fronta l (3 cases) lobes.

The sym ptom s o f increased  In tracran ia l P ressure  
(ICP) such as headache , nausea  and vom iting , 
d e te r io ra tio n  in c o n s c io u s n e s s  w e re  th e  m ost 
com m on com p la in ts  fo llow ed by foca l neu ro log ica l 
deficits and cerebe lla r sym ptom s. S ix patien ts (15% ) 
were adm itted w ith uncal herniation.

The periphera l w h ite  b lood cell (W BC) w as e levated 
(11000/m m 3) in 23 cases (57% ). T he  e ry th rocy te  
sedim enta tion  rate (ESR) w as a lso e leva ted  in 23 
cases (57% ). C T  scan  d e n s it ie s  o f the  b ra in  
abscesses were betw een 19-41 H aunsfie ld  U nit and 
the diam eters w ere betw een 8-68 mm. E ight patients 
had abscesses of 30 m m  or sm a lle r in d iam eter. 
O bstructive  hydrocepha lus w as also obse rved  in 3 
(7%) cases.

The causative organism s w ere isolated cu ltured from  
the su rg ica l spec im ens in 20 o f 29 pa tien ts . No 
cu ltu re  p rocess w as done in 6 o f the  nonsurg ica l 
trea tm en t g roup  and 5 o f the  su rg ica l tre a tm e n t 
group. S ing le  m ic roo rgan ism  w as iden tified  in 17 
(42% ) pa tien ts  and m u ltip le  o rgan ism s in 3 (7% ) 
patien ts. The id e n tified  o rg a n ism s  are show n in 
(Table II).

The d iam eters o f the brain abscesses were 8-20 mm 
in nonsurgical trea tm ent group (6 patients).

Th irty-one patients (75% ) w ho had brain abscesses 
betw een 30-69 mm in d iam e te r w ere  trea ted  w ith  
asp ira tion  m ethod. Four pa tien ts  (10% ) had to ta l 
excision who had cortica lly  located brain abscesses

Table I : The etiology of the abscesses

C hronic otitis - m astoiditis 
Posttraum atic 
Postoperatively 
Congenita l heart d isease

VSD
Fallot tetra logy

S inusitis
O steom yelitis
M ening itis
M issile  injury
Sepsis
U nknown

w ith 20-35 m m  in d iam eter. V -P  S hunt opera tion  was 
perfo rm ed  on one p a tien t w ho  had hyd rocepha lus . 
External ven tricu la r d ra inage  w as app lied  to ano ther 
p a tie n t w ho  had m e n in g it is  in c o m b in a tio n  w ith  
hydrocephalus.

T here  w ere  no recu rrance  in exc is ion  group. In the 
asp ira ted g roup five  pa tien ts  underw en t re -opera tion  
m ore than once due to recurrance.

Em pricia lly, th ird  genera tion  cepha losporins , penic illin  
(penic illin  G c rys ta lline  - po tass ium  24 m illion U /day) 
and anaerob ic  an tib io tics  such as m e tran idazo le  (15 
m g/kg loading dose, 7.5 m g/kg q6h-500  mg q8h) and 
o rn id a z o le  (5 0 0 -1 0 0 0  m g q 1 2h ) w e re  c o m m o n ly  
u se d . T h e  a n t ib io t ic  re g im e  w a s  re -a rra n g e d  
a c c o rd in g  to  th e  id e n tif ic a tio n  o f th e  c a u s a tiv e  
organ ism . A n tib io tics  w ere  used at least 3 w eeks as 
parentera l and la ter 3-5 w eeks orally.

D exam ethasone w as on ly  adm in is te red  to  reduce the 
cerebra l edem a in 10 ou t o f 41 patients.

P ro p h y la c tic  a n tic o n v u ls iv e  th e ra p y  w as used  in 
patients w ho had supra ten to ria l co rtica l abscess.

The results o f neuro log ica l exam ina tions at adm ission 
and on d ischarge  w ere  g raded accord ing  to G lasgow  
C om a Scale (G CS) (Table III).

Four patients d ied in the asp ira tion  group. A ll o f them  
w ere  com atose  on adm iss ion . T he  m ain pa tho logy  
w as g e n e ra liz e  c e re b r it is  in th re e  p a tie n ts  and 
h e rn ia tion  in one  p a tien t. T h e  m o rta lity  ra te  w as 
found to be 10%.

O n d is c h a rg e , 3 3  c a s e s  w e re  w e ll a n d /o r  
independen t; 4 w e re  d e p e n d e n t o f liv ing  ou t o f 37 
patients (Table IV).

T w e n ty -th re e  p a tie n ts  w e re  fo llo w e d  up fo r 1-54 
m onths (average 9 m onths). T he  la te  ep ilep tic  a ttack 
o ccu rre d  tw o  ye a rs  la te r in a p a tie n t d e s p ite  o f 
prophylactic  an ticonvu ls ive  therapy.

17 41.6
6 14.7
2 4.9

1 2.4
1 2.4
1 2.4
1 2.4
1 2.4
1 2.4
1 2.4
9 22

41 100.0 (%)
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Table II : Identified  organ ism s

O rgan ism n %

A E R O B IC
S taphy lococcus aureus 9 31
Proteus spp 6 20.7
A lpha  hem olytic  s treptococcus 1 3.4
Non - hem olytic  s treptococcus 1 3.4
E nterococcus 1 3.4
M ycobacte rium  tubercu los is 2 6.9
FUNGI
C and ida  spp 1 3.4
A N A E R O B IC
F usobacterium  spp 1 3.4
A naerob ic  s trep tococcus 1 3.4

Table III : S um m ary of cases accord ing  to  G C S  and trea tm ent

GCS n nonsurgical aspiration excision death

15 14 3 9 2 -

1 4 -  13 18 3 13 2 -
12 - 9 4 - 4 - 1
8 - 7 4 - 4 - 2
6 - 3 1 - 1 - 1
Tota l 41 6 31 4 4

Table IV : S um m ary of cases on d ischarge  accord ing to  G O S *

Grade n %

1 22 53.6
II 11 26.8
III 4 9.8
IV - 0
V 4 9.8

* G O S : G lasgow  O utcom e scale (29)

DISCUSSION

Brain abscesses are seen tw ice  m ore in m ales (8,13). 
O ur m a le -fem a le  ra tio  is 1.7 to  1. D irect sp read ing  is 
th e  m o s t c o m m o n  p re d is p o s in g  fa c to r  fo r b ra in  
abscess (20 -40% ) bu t su rge ry  and congen ita l heart 
d ise a ses  a re  a lso  seen  as o th e r fre q u e n t causes
(3,14). T he re  w as no o b v io us  cause  in 2 2%  o f our 
pa tien ts  tha t w as  be tw een  10-37 in o the r se ries  (4- 
6,11,13-15).

Increased  pe riphe ra l W B C  and ESR w ere  found  in 
57%  of the patients. Lum bar puncture  was avo ided in 
th is  s tudy , b e ca u se  it has the  risk  o f neu ro log ic  
d e te r io ra tio n  in 5 to  3%  of the  pa tie n ts  (3 ,14). CT 
s c a n n in g  w as p e rfo rm e d  in a ll cases . M u ltip le  
abscesses w ere  observed in 10%  of our patients. The 
inc idence  of m u ltip le  abscesses  ranged from  1% to 
15%  before  C T w as s tarted  to  be used. M ultip le  brain 
abscesses  w ere  repo rted  m ore frequently , as m uch 
as 35%  since  C T  w as found  (4). In in fants, th is ratio
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w a s fo u n d  to  be 6 1 %  (1 6 ). B a c te ro id e s , 
S taphy lococcus and S trep tococcus  w ere  the m ost 
com m on iden tified  o rgan ism s (8 ,14). G arvey (17) 
e m p h a s ize d  th e  im p o rta n ce  o f G ram  n e g a tive  
anaerobic bacilli and B actero ides in cases o f brain 
abscesses, particu larly  in m ixed cu ltu res of tem pora l 
lobe abscesses assoc ia ted  w ith  o titis  and sinusitis . 
W e identified S. aureus. Proteus spp and anaerob ic 
o rg a n ism s  (F u s o b a c te r iu m  spp  and  a n a e ro b ic  
s trep tococcus) 31% , 21%  and 7%  in ou r patien ts, 
respective ly. These  tw o anaerob ic  m icroorgan ism s 
were the m ost com m on cause o f abscesses in the 
lite ra tu re  (8 ,1 5 ,1 8 ). In o th e r s e rie s , m u ltip le  
organism s have been identified as m uch as 33%  and 
sterile  cu ltu res in 25 -30%  o f pa tien ts. T hese  w ere 
10% and 32%  re s p e c tiv e ly  in o u r s tudy . T he  
com bination  of pen ic ilin  and ch lo ram phen ico l was 
advised by Everest and Gravy. In recen t years, the 
com bina tion  of ce fo tax im  and na fc illin , w h ich  are 
effective aga inst anaerobes and gram  negative rods 
have been advised (14 ,17 ,19). W e m ostly  used a 
th ird genera tion  cepha lospo rin  in com b ina tion  w ith 
anaerobic antibiotics.

S ince  CT sca n n ing  b ecam e  a d ia g n o s tic  tes t, 
nonsurg ica l trea tm ent o f bra in abscesses has been 
increased (11,20-22). Dyste and R osenblum  (4,11), 
em phasized that the nonsurg ica l trea tm ent should be 
carried out in the abscesses pa rticu la rly  located in 
cortex 10-17 mm in d iam eter, but not the ones more 
than 42 mm in diam eter. M am palam  (14) em phasized 
that the nonsurg ica l trea tm ent shou ld  be considered 
for the abscesses average 20 mm in d iam e te r and 
deeply located. Surg ica l trea tm ent may be tried if the 
d iam eter o f the abscesses are m ore than  30 mm
(14).

W e successfu lly treated the abscesses w ith 8-20 mm 
in d iam eter nonsurgically. N onsurg ica l trea tm ent was 
considered if the brain abscesses w ere  m ultip le  and 
sm aller than 20 mm in diam eter. O senbach and B lack 
suggested that surgery should be carried out despite  
suffic ient an tib io tic  concen tra tion  fo r the abscesses 
m ore than 25 mm in d iam e te r as w e ll as fo r the 
patients who de te rio ra ted  and /o r had ICP increase 
(8,23).

The pe rsona l expe rience  o f the  su rgeon  is a lso  
im portant fo r choosing  the surg ica l m ethod as the 
pa tien ts ' age, n eu ro log ic  s ta tus w ith  loca liza tion , 
s tage  and m u ltip lic ity  of the bra in  abscess  (24). 
Aspira tion is advised as the first surgical m ethod as it 
is easy, qu ick  and requires no genera l anesthesia , 
has m inim al surgical risk and reveals excellent results 
(4-8, 22.25-27). If it is available, stereotaxic surgery is 
a lso  a d v isa b le . E xc is ion  is p e rfo rm e d  in som e 
a b s c e s s e s  lo c a te d  in c e re b e llu m  and  in the  
a b s c e s s e s  th a t a re  no t cu re d  w ith  re p e a te d  
aspirations as advised by others (5,6,15).

W e perform ed asp ira tion  d ra inage  in 31 pa tien ts and 
excis ion in only 4  patien ts. The causes o f the deaths 
in the  lite ra tu re  w e re  m a in ly  the  m ass e ffe c t and 
edem a w ith  ven tricu litis  and sep tic  th rom boph leb itis  
(17 ,28 ). In th e se  co n d itio n s , s te ro id s  w e re  used 
d e s p ite  d e c re a s in g  a n t ib io t ic  p e n e tra t io n  and  
co llagen depos ition . S te ro ids inh ib it the  m igra tion  of 
le ukocy tes  and d im in ish  the  e ffe c tive n e ss  of host 
d e fense  m echan ism s th a t a ss is t in c o n ta in in g  the 
in fection . S te ro ids  are adv ised  in w hom  s ig n ifica n t 
m ass  e ffe c t is b e lie v e d  to  be re s p o n s ib le  fo r 
n e u ro lo g ic  d e fic it  u n til th e  n e u ro lo g ic  c o n d itio n  
s tab ilizes (8,22). W e used s te ro ids in 10 patien ts w ho 
deve loped  neu ro log ica l de te rio ra tion  and hem ip leg ia  
due to  d iffuse cerebra l edem a and m id line shift.

T he  late ep ilepsy  w as o b se rve d  in 10-72%  o f the 
cases. It increased if the abscess has been located in 
fron ta l lobe and surg ica l excis ion  has been perform ed
(6 ,1 4 ). If th e  a b s c e s s  w a s  lo c a te d  c o r t ic a lly , 
a n tie p ile p tic  th e ra p y  w a s  a d m in is te re d  u n til the  
e p ile p to g e n ic  a c tiv ity  d isa p pe a re d  in the  EEG (8). 
The late ep ilepsy w as obse rved  on ly  in one  (3% ) of 
our patients.

W ith the in troduction  o f C T and new  an tib io tics , the 
m o r ta lity  ra te  re d u c e d  to  4 %  (1 ,3 -5 ,8 ,1 5 ,1 7 ) . 
S te reo tox ic  su rgery  reduced  the  m orta lity  to  a lm ost 
0% (4). O ur m orta lity  ra te  w as 10%  and these  w ere 
the com atose  pa tien ts  on adm iss ion . S im ila rly  in the 
o the r la rge series, m o rta lity  w as  40%  in com atose  
patients w ith severe neuro log ic  de fic its  (14).

In conclusion, nonsurg ica l the rapy  is cons idered  w ith 
m u ltip le  abscesses , p a rtic u la r ly  in e lo q u e n t bra in  
lo ca tio ns  and  s m a lle r  th a n  20 m m  in d ia m e te r. 
A sp ira tion  is the  bes t tre a tm e n t o f cho ice  as it is 
easy, qu ick , re q u ire s  no g e n e ra l a n e s th e s ia , has 
m in im a l su rg ica l risk  and  e x c e lle n t resu lts  in the 
trea tm en t o f bra in  abscesses  la rge r than  30 m m  in 
d iam eter.
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