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ABSTRACT

The chronic subdural hematoma is a well known entity in old age and the treatment is very challenging. Treatment
protocol depends upon the radiological finding. The loculation and multilayering indicates the bleeding at mul-
tiple times and respectively found in 13.2% and 13.6%, which was more common in patients more than 75 years.
Burr hole evacuation was the treatment of choice except in recurrent cases where craniotomy was performed.
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1. Introduction

Chronic subdural hematoma (cSDH) has higher incidence
among older age persons. Chronic SDH has a variety of
imaging characteristics in computed tomography scan:
low, intermediate, or high density relative to brain paren-
chyma. Mixed density subdural hematoma suggests re-
peated episodes of acute bleeding are due to multiple epi-
sodes of trauma. Chronic subdural hematoma is one of
the most common diseases treated in neurosurgery with a
significant recurrence rate. It may be associated with
high morbidity and mortality, depending on the size of
the hematoma, the mass effect, and the presence and se-
verity of other associated brain injuries. Computerized
tomography (CT) scanning remains the most important
diagnostic test for this disorder [1]. Acute trauma on the
patients with cSDH may develop acute bleeding over the
¢SDH, which would produce mixed density [2]. Multiple
densities of cSDH may result from multiple episodes of
trauma. Aim of this study was to investigate the density
and frequency of mixed density chronic subdural hema-
toma and relationship between the recurrences of cSDH
after treatment.

2. Patients and Methods

The two hundred twelve patients with diagnosed chronic
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subdural hematoma from 2008 to 2013 were taken into
study. Radiological appearance of all cases was divided
into hypodense, isodense, multilayered and loculated.
History of head injury was evident in 170 (80.1%) pa-
tients.

3. Age Distribution

Maximum numbers of cases [81 (38.2%)] were found in
age group >75 years and 35 cases were present in < 55
years group. Density of chronic subdural hematoma was
hypodense (<25 HU) in 48 (22.6%) patients and iso-
dense (25 - 35 HU) in 107 (50.4%) patients. Radiologi-
cally chronic subdural hematoma was found multila-
yered (Figure 1) in 29 (13.6%) cases and it was locu-
lated (Figures 2-4) in 28 (13.2%) patients. The X and p
value were 2.52 and 0.98 respectively on applying X?
chi square test (Table 1). There was no statistically sig-
nificant association between the age distribution and
radiological finding.

4. Etiology

We identified the causes of head trauma in 141 patients
(66.5%). Minor domestic fall in bathroom/stairs was the
most common cause in 107 (50.4%) cases of chronic
subdural hematoma. Road traffic accident was found in
34 (16.04%) patients as the cause of chronic subdural he-
matoma. The causative agent could not be identified in
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Figure 4. Loculated chronic subdural hematoma.

71 (33.49%) cases. The cause was identifiable in 16
(55.17%) multilayered and 14 (50%) loculated chronic
subdural hematoma. The X? and p value were 16.75 and
0.01 respectively after applying the Chi square test (Ta-
ble 2). Thus the radiological findings had significant as-
sociation with the mode of trauma.

5. Treatment

e 1 We favored pre/post coronal burr-hole drainage and irri-
0.6l 1065 = TR gation under local anesthesia in 169 (79.72%) patients.

\ - The sixteen patients were subjected to craniotomy while
=10l =3 the expectant treatment was offered to 27 (12.74%) cas-
es. We performed craniotomy for 5 patients with multi-
layered hematomas and in 4 patients with loculated he-
matomas because the clot was large and was not easily
suckable with saline irrigation. After applying the Chi
square test, the value of X? and p were 14.44 and 0.025
(Table 3). This was statistically significant and there was
significant association between radiological picture and
type of treatment offered.

6. Recurrence

Two patients of hypodense chronic subdural hematoma
had recurrence while overall 20 (11.8%) patients out of
169 treated with burr hole and irrigation developed re-
currence in postoperative period. Among patients with
multilayered subdural hematoma treated with burr holes

ATy
S ilVin/Maxia 13

liean/sD8 0123 / and irrigation, six cases had recurrence. One patient each
' out of 5 and 4 of multilayered and loculated cSDH treated
with craniotomy developed recurrence. The X* and p

5.0/64x0.6/p1.0 . ; value were 28.84 and 0.001 after applying Chi square test
At . which was statistically significant in burr hole group
Figure 3. Loculated subdural hematoma. (Table 4). It could not be applied for recurrence in other
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Table 1. CT picture of subdural hematoma with age of patient.

Radiological feature Age <55 Age 56 - 65 Age 66 - 75 Age > 75 Irrespective of age
Hypodense 8 (16.67%) 09 (18.75%) 12 (25.00%) 19 (39.58%) 48 (22.64%)
Isodense 17 (15.89%) 21 (19.63%) 27 (25.23%) 42 (39.25%) 107 (50.54%)
Multilayered 4 (13.79%) 6 (20.69%) 8 (27.59%) 11 (37.97%) 29 (13.68%)
Loculated 6 (21.43%) 8 (28.57%) 5 (17.86%) 9 (32.14%) 28 (13.21%)
Total 35 (16.51%) 44 (20.75%) 52 (24.53%) 81 (38.21%) 212 (100.00%)

Chi square test

X?=252,Df=9,p=0.98

Table 2. Etiology versus radiological feature in chronic subdural hematoma.

Radiological feature Road Traffic Accident

Trivial Trauma Obscure

Hypodense 4 (8.33%)
Isodense 17 (15.89%)
Multilayered 8 (27.59%)
Loculated 5 (17.86%)
Total 34 (16.04%)

Chi Square test X?=16.75

32 (66.67%)
58 (54.21%)

12 (25.00%)
32 (29.91%)

8 (27.59%) 13 (44.83%)

9 (32.84%) 14 (50.00%)

107 (50.47%) 71 (33.49%)
df=6 P=0.01

Table 3. Surgical procedure in respect of radiological feature.

Radiological feature Burr holes Craniotomy Expectant treatment Irrespective of operative option
Hypodense 34 (78.83%) 4 (8.33%) 10 (22.83%) 48 (22.64%)
Isodense 90 (84.11%) 3 (2.80%) 14 (13.08%) 107 (50.47%)
Multilayered 22 (75.83%) 5 (17.24%) 2 (6.90%) 29 (13.68%)
Loculated 23 (82.14%) 4 (14.29%) 1 (3.57%) 28 (13.21%)
Total 169 (79.72%) 16 (7.55%) 27 (12.74%) 212 (100.00%)

Chi square test

df =6, X>=14.44, p = 0.025

Table 4. Recurrence in different mode of treatment in various radiological groups.

. . Recurrence in Burr holes study group
Radiological feature

Recurrence in craniotomy study group

Recurrence in Expectant
treatment study group

No Yes No Yes No Yes
Hypodense 32 (94.12%) 02 (5.88%) 4 (100.0%) 0(0) 9 (90.00%) 1 (10.6%)
Isodense 87 (96.67%) 3(3.33%) 3 (100.0%) 0(0) 13 (92.86%) 1 (7.14%)
Multilayered 16 (72.73%) 6 (27.27%) 4 (80%) 1 (20%) 1 (50%) 1 (50%)
Loculated 14 (66.87%) 9 (39.13%) 3 (75%) 1 (25%) 1 (100.0%) 0(0)

Chi square test X?=28.84, df = 3, p < 0.001

Test cannot be applied due small sample

treatment modality as number of cases was few.

7. Discussion

Chronic subdural hematoma is an encapsulated collection
of old blood, mostly or totally liquidified and located be-
tween dura mater and arachnoid. Virchow first described
it in 1857 as “pachymeningitis hemorrhagica interna”.
Later Trotter put forward the theory of trauma to the
bridging veins as a cause of what he named “subdural he-
morrhagic cyst”. It has long been recognized that the el-
derly are more likely to develop subdural hematoma, par-
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ticularly from minor trauma. The initial trauma to the
bridging veins results in hemorrhage in to the subdural
space. A day after the hemorrhage, the outer surface of
the hematoma is covered by a thin layer of fibrin and
fibroblasts. Migration and proliferation of the fibroblasts
leads to formation of a membrane over the clot by the
fourth day. The outer membrane progressively enlarges
and the fibroblasts invade the hematoma and form a thin
membrane during the next two weeks [3]. Repeated
trauma may cause recurrent bleeding, which would make
a lump or a layer of hyper density within hypo or iso-
dense hematoma. Like the repeated micro hemorrhages
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from the outer membrane, repeated trauma may cause
acute bleeding over the cSDH as a mechanism of multi-
density. The hypodensity was the most common type in
CT scanning but there was loculation and multi-layering.
Treatment of ¢cSDH is by surgical evacuation, although
small hematomas may resolve spontaneously. Patients
treated conservatively should be carefully monitored and
the scan should be repeated if there is a clinical deterio-
ration [3]. Evacuation through single burrhole was not
successful to clear all pockets therefore either multiple
burrholes or craniotomy was the treatment of choice in
this situation. Burr hole evacuation was found statisti-
cally significant.

Increased size of hematoma is attributed to brain atro-
phy associated with ageing, which may provide the
cSDH a potential space to grow [4]. There was signifi-
cant association between age and radiological finding.
Furthermore, it has been speculated that left over pockets
of subdural hematoma may lead to inappropriate brain
re-expansion postoperatively and thereby give the poten-
tial space for re-accumulation of the hematoma [5].

A layered type of the hematoma density may result
from prolonged recumbence, which separates the blood
components and fluid [6]. The CT density coefficients
reflect the blood components. If the patient maintains
lying position for a long time, heavier components sink
by the gravity.

Theoretically, the mixed density results from three
hypotheses. The first situation is acute bleeding; the dif-
ference between solid clot and liquid blood may produce
the mixed density. The second situation is in sub acute
SDHs; resolving hematoma may appear peripheral hypo-
density with central hyper density during transitional
period. The reason is the local difference between the
hemolytic activities. Fibrinolysis in CSF is activated
from the outside to the inside in order after trauma. The
change into the hypodensity is faster in the peripheral
region than in the center, where the density of hematoma
remains hyper dense for a long time. Mixed or layered
types were more common in the oldest age, while iso-
dense or hypodense SDHs were more common the age of
less than 70 years. This uneven distribution results from
not only the fact that the reserving capacity is maximal in
the oldest age, but also the oldest patients are vulnerable
to repeated trauma. Also, elderly patients cannot remem-
ber their trivial trauma events because of cognitive im-
pairment. The CT density can appear to be mixed den-
sity during this transitional period [7]. Multi Burr-hole
drainage is sufficient for most patients of multidesity
cSDH [8]. Craniotomy may be necessary for those in-
stances in which the subdural collection reaccumulates,
the brain fails to expand, or there is some solid hemato-
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ma [9]. X? and p value were statistically significant in
recurrence among burrhole operative group.

8. Conclusion

The Mixed density of ¢cSDH is unusual radiological va-
riant and implies to multiple hemorrhages at different
stages of time. Draining of one pocket and leaving others
may not give neurological improvement. The right strat-
egy of treatment is to evacuate all pockets either through
multiple burrrholes or craniotomy. Thus its management
is challenging and different from usual cSDH.
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