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S u m m a r y 
The h igh mortal i ty and morb id i ty assoc ia ted wi th intra-cranial 
subdura l h e m a t o m a ( S D H ) , has dec l ined s igni f icant ly wi th the 
introduct ion of Compute r i s ed T o m o g r a p h y ( C T ) for the evalua-
tion o f the brain in suspected cases . O n e hund red pat ients with 
CT-d iagnoscd S D H at the Rad io logy depa r tmen t o f the Uni-
vers i ty C o l l e g e Hosp i t a l , I badan b e t w e e n J a n u a r y 1999 and 
D e c e m b e r 2000 w e r e rev iewed . T h e m e a n age w a s 47 .4 years . 
T h e mos t f r equen t cause of S D H w a s head in ju ry 61 (61 %). T h e 
obse rved C T appearances of S D H included 6 6 ( 6 6 % ) of chronic 
(hypodense) , 30 (30%) of acute (hyperdense) and 4 (4%) of acute-
c n - c h r o n i c ( m i x e d densi ty) lesions. T h e r e w e r e m o r e unilateral 
8 3 ( 8 3 % ) les ions than bi lateral 17( 17%). T h e les ions were right-
s idcd in 4 5 ( 4 5 % ) cases and lef t -s ided in 38(38%) . A total o f 
169 les ions w e r e de tec ted as s o m e pat ients had mul t ip le sites, 
h o w e v e r , the parietal 7 8 ( 4 6 . 2 % ) and f ronta l 64 (37 .9%) lobes 
w e r e m o s t l y a f f e c t e d . W e c o n c l u d e that bra in C T scan of fe rs 
the a d v a n t a g e o f p r o m p t de te rmina t ion and precise anatomical 
loca l iza t ion o f S D H , w h i c h s ign i f ican t ly a ids managemen t . 

K e y w o r d s : Subdural hematoma, computerised tomography, 
brain, hypodense. hyperdense 

R e s u m e 
L'£ leva t ion d c la souf f rance ct la mortal i te associds a l ' hematome 
subdura l in t racraniere ( S D H ) s ' es t reduit s ignif icat ivement avec 
1 ' i n t roduc t ion dc la tonograph ic computa r i sde ( C T ) pour evalu-
at ion d e s cas cerebra l suspcctcs . Cen t pat ients ayant le CT-
d i a g n o t i q u e s S D H au d e p a r t c m c n t dc r ad io log ic du cent re 
Univcrsiat i rc Hosp i t a l i c rd ' Ibadan au Nigeria cn t rc janv ie r 1999 
a d e c c m b r c 2 0 0 0 dtaicnt revue. La m o y e n n e d ' a g c ctait dc 47.4 
ans . La cause p lus f requente du S D H etait les blcssurcs de la 
tetc 6 I ( 61%) . L ' a p p a r c n c c du C T obsc rvee du S D H inclus 
6 6 ( 6 6 % ) cas ch ron ique (hyperdense) , 3 0 ( 3 0 % ) ( hypodense) 
e t4 ( 4 % ) des lesions acute ( dens i te mixc) . l is y avaient plus de 
lesion uni la tcrale ( 8 3 % ) q u e b i la te ra le (38%). Un total dc 169 
lesions etaient detectdcs et cer tain pa t ients avaient des tachcs 
mult iples . C e p e n d a n t , les lobes parietal 78 ( 4 6 % ) et frontal 64 
(37 .9%) etaient plus af fec tes . N o u s avons conclu q u e Ie CT-
scan du cerveau o f fe r s un adavan tage dc de terminat ion precise 
et u n e p rec i se loca l i sa t ion a n a t o m i q u c du S D H qui a ide 
s ign i f ica t ivement 1c managemen t . 

Introduct ion 
C o m p u t e d T o m o g r a p h i c (CT) a p p e a r a n c e s of Subdura l he-
matoma (SDH) , have been extensively s tudied by various au-
thors . ove r t w o decades , in the deve loped part o f the world 
(1,2,3]. S D H m a y present in a variable , and somet imes confus-
ing manner. The C T is a relatively rapid and non-invasive means 
of making an accura tc d iagnosis [4] In the cases reported by 
Forbes [5J w h o had surgery, 73 (96%) pat ients with S D H were 
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found as predicted by CT. C T data is obtained more easily and 
more rapidly than with angiography [5]. T h e precise localiza-
tion of S D H achievable with C T enhances prompt treatment 
and rcduccs the t ime for surgery, as well as morbidi ty and mor-
tality. 

In Niger ia , C T w a s introduced into the clinical man-
agement o f patients in 1990 and its increasing availabil i ty and 
accessibil i ty has provided some data for our study. Th i s retro-
spect ive study reviews the C T f indings in 100 patients at Ibadan 
with CT-diagnosed S D H over a period of two consecut ive years. 

Clinical materials and methods 
This is a retrospect ive study. The materials consist o f the C T 
f i lms and the available clinical records of 100 pat ients with 
C T diagnosis of S D H within a period of two consecut ive years 
(January 1999 to December 2000) at the Universi ty Col lege 
Hospital Ibadan, Niger ia .The scans were done on a G E 9800 
series scanncr. The C T protocols include axial slices of the brain 
.obtained at 10mm intervals f rom the skull base to the vertex. 
Pre and post contrast slices were done, except in cases of acute 
S D H where only the pre-contrast study w a s done. T h e C T ra-
diological patterns were assessed and classif ied as fo l lows: 

SDH is a lesion with a concave medial border immedi 
ately subjacent to the cranial vault , spreading over 
the surface of the cerebral hcmisphcrc(dcscribed as 
concavoconvcx). 
Chronic Subdural Hematoma (Hypodense): the lesion 
shows an attenuation coefficient lower than that of 
normal brain tissue. Acute Subdural Hematoma 
(Hyperdense): the lesion shows an attenuation cocf 
ficicnt higher than that of normal brain tissue. Acutc-
cn-Chronic Subdural Hematoma (Mixed density): the 
lesion shows a combination of low and high attcnua 
tion coefficients. Mass Effect: A shift, compression 
or cffaccment of the adjacent cerebral tissue and the 
ventricles. 

Results 
T h e pat ients ' ages ranged f rom 0.33 to 90 years with a mean of 
47.4 years. There were 74 males and 26 females , with a male 
: female ratio of 2.8:1. The sex and age distribution patterns 
arc shown in table I ,while Fig 1 is a graphical 

Fig 1 Graphical Rcpr»»«nt»tion of SDH on CT. 
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representation ( histogram) of the age distribution pattern. 82% 
of the patients were in the 1" to 6,h decades o f l i f e . 

Tab le 1: Age-sex distribution pattern of SDH on C T Scan 

Age-group Males Females Total 

<10 8 10 18 
1 1 - 2 0 4 2 6 
21 - 3 0 15 3 18 
3 1 - 4 0 12 2 14 
41 - 50 11 1 12 
51 - 60 10 4 14 
61 - 70 7 1 8 
71 - 80 6 2 8 
81 - 90 1 1 2 
Total 74 26 100 

dition to S D H were observed in 32 cases. These includc frac-
tures (11), vault defects in post-surgical cases (7), intra-cramal 
haemorrhage (13) and hydrocephalus (1) 

Fil». 2 : < > r a p h i c « l Re |> rc*n ta t ion of 
A n a t o m i c a l S i t e s «>f S D H o n H r a i n C / T 

Table 2 shows the clinical indications for the brain 
CT scan study. Head injury was highest on the list with 61% 
f o l l o w e d by pos t su rg ica l c a s e s ( 1 7 % ) . C e r e b r o v a s c u l a r 
accidcnts(CVA), hypertension and infection were 8%, 2 % and 
2 % respectively. A group of non-specific symptoms(othcrs) 
made up 10% of the series. 

T a b l e 2: Clinical indications in patients with CT-diagnosed 
S D H 

Indications Total 

Head injury 61 (61%) 
Post surgery 17 (17%) 
CVA 8 (8%) 
Hypertension 2 (2%) 
Infection 2 (2%) 
Others 1 0 ( 1 0 % ) 
Total 100(100%) 

The distribution pattern of the 3-typcs of SDH ob-
served is shown in Table 3A. There were more cases of chronic 
SDH (66%) compared to the acute (30%) and acutc-on-chronic 
(4%) SDHs respectively . .More unilateral (83%) lesions were 
observed than bilateral (17%), with predominantly right-sided 
(45%) than the left (38%). 

T a b l e 3A: Pattern of intra-cranial SDH on CT scan 

Types of SDH 

Chronic 
Acutc 
Acute-on-
chronic 
Total 

Unilateral Bilateral Total 

Right Left 
29(29%) 23(23%) 14(14%) 
13(13%) 14(14%) 3(3%) 

3 ( 3 % ) 1(1%) 0(0%) 

66(66%) 
30(30%) 

4 (4%) 

45(45%) 38(38%) 17( 17%) 100( 100%) 

The anatomical sites distribution pattern of the S D H 
is shown in Table 3B, while Fig 2 is the graphical (Pic-Chart) 
representation. Most of the SDH occurred at the parietal lobe 
(46.2%), compared to the frontal (37.9%), temporal (11.8%) 
and occipital (4.1%) lobes respectively. Other findings, in ad-

Sites Total 

F 64 (37.9%) 
P 78 (46.2%) 
T 20(11.8%) 
O 7(4 .1%) 
Total *169(100%) 

Key: 
F = Frontal 
P = Parietal 
T= Temporal 
O = Occipital 
*Sonte patients had multiple sites 

Discussion 
Computer ised T o m o g r a p h y Scan remains a valuable tool for 
the diagnosis and care of pat ients with suspected cranial pa-
thology because of its safe ty , speed and ability to allow visual-
ization of the entire intra-cranial space [4], The use of CT in 
the diagnosis o f S D H has improved ef f ic iency and consistency 
of diagnosis with less than 4 % of false posit ive diagnosis at 
surgery [5] The re has been a remarkab le increase in the num-
ber of S D H diagnosed with C T in this hospital when compared 
with the pre — C T era. In 1967, O d c k u and Idowu [6] recorded 
only 25 cases over a 9 — year period, and angiography was re-
quired for diagnosis in 16(64%) of these patients. In this study, 
100 cases of S D H were d iagnosed by C T alone within a 2-ycar 
period. A male to female ratio of 2.8: 1 was observed in this 
s tudy. Similar ratios for S D H s have been reported by other au-
thors [7,8] but a much higher ratio of 7.3 to 1 was previously 
recorded at Ibadan6 and this could have been due to the small 
sample size of patients used. Most o f the patients in this study 
were in the first three decades o f l i f e . This age group, particu-
larly the male sex , is mostly susceptible to road traffic acci-
dent ( RTA), the most frequent cause of head injury, and the 
commones t clinical indication in this study. 

Odcku et al [6] and Amcndola [7], separately recorded 
6 cases each of SDH , which had no specif ic predisposing fac-
tors. This study recorded 12 cases with no clearly defined pre-
disposing factor. Amnes ia in the elderly patient or classifica-
tion of a previous traumatic episode as trivial and thus, not re-
portable are possible explanations in these patients. 
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Fig. 2: 

T a b l e 3B: Anatomical sites of S D H on brain C T scan 
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SDHS may appear hyperdense, hypodense or isodense 
and mixed density on CT. These patterns , with the exception 
of isodense lesions . were recorded in this s tudy. The change in 
CT density pattern from hyperdense to hypodense with t ime is 
similar to the evolution of extravasatcd blood anywhere in the 
body This follows a general rule which is related to the pres-
ence of the protein component of the hemoglobin molecule [8,91. 
The radiodcnsity of the SDH is expected to decline between 7 
and 28 days, thus converting an initially hyperdense lesion on 
CT to an isodense and later hypodense collection after one 
month. Occasionally, discrepancies occur be tween the clinical 
and CT classification of SDH.This may be due to difficulty in 
obtaining precise clinical information on the initial traumatic 
event, especially where the patient has an altered state of con-
sciousness. 

Isodense SDHs with attenuation coefficient similar 
to that of surrounding brain, may present a diagnostic problem. 
This may partly explain the low frequency of isodense SDH 
diagnosed by CT in the study period. Amcndola and Ostrum 
[7] described two radiological signs on the pre-contrast CT scans 
to alert the radiologist to this problem. These arc (i) a mass 
effect with a shift of midl ine structures and/or unilateral com-
pression of the ventricular system .while in bilateral eases, the 
midline shift w a s a lways away from the side with the larger 
collection, (ii) Unilateral cf faccment of cortical sulci over the 
brain convexi ty more notable in patients over 60ycars of age. 
There arc confl ic t ing reports on the value of contrast-enhanced 
CT scans in S D H . Tsai ct al 10 using a continuous infusion of 
contrast med ium were able to outline the subdural membrane in 
all 29 cases o f isodense SDH studied while Forbes ct al 5 re-
corded no additional valuable information with contrast enhance-
ment in patients with acute head trauma in whom initial pre-
contrast C T scans were negative for SDH. However, in the non-
trauma patients, contrast medium is helpful in excluding other 
pathologies. The infusion technique may thus be employed in 
suspected cases of isodense SDH as it appears to give a higher 
rate of enhancement when compared to the more conventional 
method of bolus injection. 

All the forms of SDH are associated with alterations 
in ventricular structure such as ventricular displacement, de-
formity and compression [5,7,10] but these have often been 
reported in acute hyperdense SDHs [5]. In this study, these 
ventricular changes were noted to be absent in minimal SDHs. 
which forms majority of the cases recorded. Four of the pa-
tients in this study had SDHs with mixed densities on CT. The 
hyperdense portion was always in the more dependent portion 
with the hypodense area above and a horizontal fluid-fluid level 
in between (Fig 3). Tsai ct a! [ 10] recorded similar findings ot 

mixed density SDHs and he proposed two theories for these 
cases namely (i) fresh bleeding within the subdural membrane 
or within the sac of an old hematoma and (ii) SDH in different 
Mages of organization. 

Most of the SDHs in this study were seen in the fron-
tal and parietal regions, over the convexities. This is in agree-
ment with the sites of SDHs in patients reported by Amcndola 
and Ostrum [7], Majority of the recorded cases in this study 
\ \ere predominantly right-sided lesions, but no concrete rea-
sons can be adduced for this. A previous study of SDH in Ibadan 
had recorded more left-sided lesions. The literature reviewed 
also showed no consistent predilection for a particular side. All 
the SDHs showed concave margins adjacent to the brain paren-
chyma In those with post-contrast CT scans, a characteristic 
linear area of enhancement along the medial boundary of the 
collection was demonstrated. I In-, finding has also been docu-
mented by many authors [7,10,11 ]. Calcification of the SDH 
margin or of the hematoma is known to occur [12] but only 
after a long period. Majority (78%) of the patients studied had 
post-traumatic and post-surgical SDHs and the CT scans were 
requested early, within a mean of weeks and a median of 2 weeks 
after onset of symptoms. Calcification is unlikely to have oc-
curred at this time and was absent in all our patients. In favor of 
CT scan as an investigative modality was the fact that other 
positive findings were noted in addition to the SDH in 32 of our 
cases. These included vault fractures, hydrocephalus, in t race-
rebral, epidural and intra-ventricular hemorrhages 

CT is invaluable in making the decision between sur-
gical evacuation and conservative management of SDH. Sig-
nificant SDH to warrant surgery must be seen on two or more 
tomographic slices. However, if massive ventricular displace-
ment is demonstrated, the number of slices is irrelevant as sur-
gery is always indicated in such cases [5]. In long-standing 
SDH there is the possibility that no clinical benefit may be 
achieved from surgical evacuation as the chronic pressure may 
have caused irreparable damage beyond mere removal of the 
lluid mass or restricting membrane [6]. 

Conclusion 
The advent of CT scan has remarkably improved the diagnostic 
accuracy of SDHs in our environment. More invasive investi-
gative modalities are totally avoidable. CT Scan findings con-
firm the age, location and extent of the SDH as well as its effect 
on the brain parenchyma and ventricles. Other complications 
precipitating the SDH are also easily demonstrated at the same 
CT examination. Chronic, right-sided unilateral SDHs were 
mostly seen , while head injury was the commonest primary 
incident. Males were more affected than females. 
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