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Abstract

Background: Traumatic acute subdural hematomais
amongst the most dangerous and devastating type of head
injuries. Clinically most patients present with Glasgow coma
scale of 8 or lower. Clinically most patients present with
Glasgow comascale of 8 or lower.

Aimof Study: The study isto evaluate the best surgical
approach to deal with acute SDH and what are the prognostic
factors affecting the best outcome.

Patients and Methods: Thisis aretrospective study ex-
amining 80 patients with acute subdural hematoma presenting
into our Department of Neurosurgery in Beni Suef University
and Kasr El-Aini from 2016 to 2022.

40 of which were operated upon by decompressive craniec-
tomy and duroplasty and bone flap removal and placing the
bone flap in the patient's abdominal wall and the other 40
were operated upon by decompressive craniotomy and dural
snips. And not water tight fixation of the bone.

Glasgow coma scale was used to assess conscious level
before and after surgery and CT brain was the imaging method
used in the initial diagnosis and the follow-up after surgery.

Results:
Results were divided into two groups:

Thefirst isthe group in which decompressive craniotomy
was paired with dural snips and the second in which it was
paired with dural graft and removal of the bone flap and
placing it in the patient's abdominal wall.

Conclusion: We found in our study that pairing dural
snips with craniotomy was better than dural graft and bone
flap removal because of significant decrease in procedure
time and blood loss and there was | ess post-operative rebound
oedema with no apparent difference in the extent of removal
of the hematomathe only drawback we had wasin 5 patients
in which there was active bleeding and the dural snips didn't
give access to stop the bleeder in these cases we had to widen
the dural excision and the durawas later closed with a graft
but there was no need to remove the bone graft in conclusion
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in cases with no active bleeding we prefer the dural snips
rather than the more extensive dural graft and bone flap
removal.
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Introduction

TRAUMATIC acute subdural hematomais
amongst the most dangerous and devastating type
of head injuries associated with severe generalized
brain injury or cerebral contusions and other forms
of hemorrhage An ASDH is defined as a SDH that
is diagnosed within 14 days of traumatic brain
injury [1]. Clinically most patients present with
Glasgow coma scale of 8 or lower [2]. ASDH are
seen in 10-20% of all traumatic brain injuries and
are diagnosed by a non-contrast CT brain [3], and
if itssizeislarger than 1cm at its thickest point
will need urgent surgical intervention which is
usually a decompressive surgery through alarge
bone flap to remove the hematoma and control the
bleeding source smaller SDH will need |CP mon-
itoring and follow-up CT and may need surgery
later on other associated hemorrhages are dealt
with through the same large bone flap [4].

Patients and M ethods

Thisis aretrospective study examining 80
patients with acute subdural hematoma presenting

Abbreviations:

ASDH : Acute subdural hematoma.
MOT : Mode of trauma.

AD : Admission.

GCS : Glasgow comascale.
POST : Postoperative motor power.
MP  : Motor power.

MCA  Motor car accident.

FFH : Fall from.
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into our Department of Neurosurgery in Beni Seuf
University and Kasr El Aini from 2016 to 2022.

40 of which were operated upon by decompres-
sive craniectomy and duroplasty and bone flap
removal and placing the bone flap in the patient's
abdominal wall and the other 40 were operated
upon by decompressive craniotomy and dural snips.
And not water tight fixation of the bone.

Glasgow coma scale was used to assess con-
scious level before and after surgery and CT brain
was the imaging method used in theinitial diagnosis
and the follow-up after surgery.

Results

In Surgically managed acute subdural hemato-
mas by dural snips and decompressive craniotomy:

The mean age 31.6 (79%), 28 (70%) cases were
males and 12 (30%) cases were females. The mode
of trauma was motor vehicle accident in 30 (75%)
cases, 8 (20%) casesfall from height & 2 (5%)
cases were spontaneous. The Glasgow coma scale
(GCS) on admission from 13-15 were 8 (20%),
from 9-12 were 20 (50%) cases & from 3-8 were
12 (30%) cases.

Mean age 29.4 (73.5%), 30 (75%) cases were
males and 10 (25%) cases were females. The mode
of trauma motor vehicle accident in 27 (67.5%)
cases, 11 (27.5%) of casesfall from height & 2
(5%) cases were spontaneous. The Glasgow coma
scale (GCS) on admission from 13-15 were 5
(12.5%), from 9-12 were 23 (57.5%) cases & from
3-8 were 12 (30%) cases.

Thefirst is the group in which decompressive
craniotomy was paired with dural snips and the
second in which it was paired with dural graft and
removal of the bone flap and placing it in the
patient's abdominal wall.

Surgically managed acute subdural hematoma
cases by dural graft and decompressive craniecto-
my (putting the bone flap in the abdominal wall):

The mean age 31.6 (79%), 28 (70%) cases were
males and 12 (30%) cases were females. The mode
of traumawas motor vehicle accident in 30 (75%)
cases, 8 (20%) cases fall from height & 2 (5%)
cases were spontaneous. The Glasgow coma scale
(GCS) on admission from 13-15 were 8 (20%),
from 9-12 were 20 (50%) cases & from 3-8 were
12 (30%) cases. The motor power on ER examina-
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tion were grade 5 in 10 (25%) cases, grade4in 4
(10%) case & grade from 1-3 26 (65%) cases.
Other intracranial pathology was intracerebral

hematomain 2 (5%) cases & extradural hematomata
in 1 (2.5%) case which managed conservative.

The operation done in all 40 (100%) cases by dural
snips (multiple longitudinal and transverse incisions
around 3cm in length for each & decompressive
craniotomy in which the bone is inserted flail).
Postoperative GCS, from 13-15 in 18 (45%) cases,

9-12 in 8 (20%) cases from 3-8 in 12 (30%) cases.

Postoperative motor power was grade5in 11
(27.5%) cases, grade 4 in 12 (30%) cases & grade
from 1-3in 17 (42.5%) cases. CT brain done ASDH
in all 40 cases, EDH was present in 1 case (2.5%)
& ICH in 2 (5%) of cases, recurrence wasin 2
(5%) cases which isre evacuated. The prognosis
was good in 29 (72.5%) of case bad in 11 (27.5%
cases. CT brain was good in 24 (60%) cases, inf-
arction in 11 (27.5%) case & brain edemain 1
(2.5%) case. Mortality was 13 cases. Postoperative
wound complications were CSF leak inin 2 (5%)

cases & wound infection in 3 (7.5%) cases.

Mean age 29.4 (73.5%), 30 (75%) cases were
males and 10 (25%) cases were females. The mode
of trauma motor vehicle accident in 27 (67.5%)
cases, 11 (27.5%) of casesfall from height & 2
(5%) cases were spontaneous. The Glasgow coma
scale (GCS) on admission from 13-15 were 5
(12.5%), from 9-12 were 23 (57.5%) cases & from
3-8 were 12 (30%) cases. The motor power on ER
examination were grade 5 in 12 (30%) cases, grade
4in (15%) case & grade from 1-3 22 (55%) cases.
Other intracranial pathology was extradural he-
matomatain 2 (5%) cases which managed surgi-
cally. The operation done in all 40 (100%) cases
by dural graft by pericranium decompressive
craniectomy & evacuation of the hematoma by
salineirrigation and gentle suction of the subdural
hematoma. Postoperative GCS, from 13-15in 12
(30%) cases, 9-12in 12 (30%) cases, from 3-8 in
16 (40%) cases. Postoperative motor power was
grade 5in 20 (50 %) cases, grade 4 in 3 (7.5%)
cases & grade from 1-3in 17 (42.5%) of cases.
CT brain done ASDH in all 40 cases, EDH in 2
(5%) case. The prognosis was good in 20 (50%)
case bad in 20 (50%) cases. CT brain was good in
22 (55%) cases, infarction in 18 (45%) case &
brain edema 12 in (30 %) case. Mortality was 21
cases (Postoperative wound complications were
CSFleak inin 1 (2.5%) cases & wound infection
in5 (12.5%) cases.
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Table (1): Dural snips series.

Age Sex MOT é‘ c?s X)S\Eg A ggmer Operation g(():sé I;\’Aog CT Prog. CTf-up CIZ)OI\?It p
1 25 M MCA 12 5 Inal 14 5 ASDH GOOD GOOD -
2 40 M MCA 13 5 Decomp. 14 5 ASDH GOOD GOOD -
3 30 M MCA 133 4 Dura snip 15 4  ASDH GOOD GOOD -
4 50 M MCA 7 5 Bone 13 5 ASDH GOOD GOOD -
5 13 F MCA 8 3 Hail 12 4  ASDH GOOD GOOD -
6 7 F MCA 9 3 - 3 4  ASDH BAD Infar -
7 18 M  FFH 10 3 - 13 4  ASDH GOOD GOOD -
8 60 M MCA 1 4 - 13 4  ASDH GOOD GOOD -
9 23 M MCA 12 5 - 14 5 ASDH GOOD GOOD CSFleak
10 40 M  MCA 13 5 - 13 5 ASDH GOOD GOOD -
n 4 M  FFH 8 2 - 3 3 ASDH BAD Infar -
12 47 F MCA 8 1 ICH 3 3 ASDH+ BAD Infar -
ICH
13 30 F MCA 9 2 ICH 13 4 ASDH+ GOOD GOOD Wound
ICH infection
14 20 F MCA 10 3 EDH 12 3 ASDH+ GOOD GOOD -
EDH
15 10 M  FFH 12 3 - 12 3 ASDH GOOD GOOD -
16 12 M  FFH 14 5 - 14 5 ASDH GOOD GOOD -
17 29 F MCA 7 3 - 3 3 ASDH BAD Infar -
18 33 F MCA 8 2 - 3 3 ASDH BAD Infar -
19 40 M  MCA 10 3 - 15 3 ASDH GOOD -
20 47 M MCA 12 4 - 15 3 ASDH GOOD GOOD -
21 30 M MCA 12 3 - 14 4  ASDH GOOD GOOD -
22 30 M MCA 13 3 - 14 4  ASDH GOOD GOOD -
23 40 M  MCA 13 4 - 14 4  ASDH GOOD GOOD -
24 43 M MCA 13 5 - 15 5 ASDH GOOD GOOD -
25 53 M MCA 12 5 - 14 5 ASDH GOOD GOOD -
26 60 M MCA 1 5 13 5 ASDH GOOD GOOD -
27 10 M  Spo 9 3 EDH 12 3 ASDH GOOD GOOD -
28 52 M  MCA 8 3 3 4  ASDH BAD Infar -
29 31 F MCA 7 2 3 3 ASDH BAD Infar -
30 15 M MCA 6 1 ICH 3 3 ASDH+ BAD Infar -
ICH
31 9 M  FFH 8 3 - 13 4  ASDH GOOD GOOD CSFLEAK
32 10 F FFH 9 3 - 13 5 ASDH GOOD GOOD
33 13 F MCA 10 3 ICH 12 3 ASDH+ GOOD GOOD
ICH
34 7 F FFH 13 5 - 14 5 ASDH GOOD GOOD -
35 6 M  FFH 12 2 - 12 3 ASDH GOOD GOOD Wound
infection
36 5 M  MCA 9 2 - 10 2 ASDH GOOD GOOD -
37 24 F MCA 8 3 - 9 3 ASDH BAD Infar -
38 42 M MCA 7 2 - 10 2 ASDH GOOD GOOD Wound
infection
39 50 M  MCA 9 3 - 3 3 ASDH BAD Infar

40 60 M MCA 10 5 - 3 4  ASDH BAD Infar




1096

Table (2): Dura graft (duroplasty) series.
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Age Sex MOT éA‘ (?s I\A/; E, A Bg:uer Operation g(ésst Tﬂog CT Prog. P%L Comp
1 30 M MCA 13 5 Inal 15 5 sD G N -
2 40 M MCA 14 5 Dural graft 15 5 G N -
3 22 M MCA 12 5 Bone 13 5 G N -
4 12 M MCA 1 5 Removal 13 5 G N -
5 13 M MCA 10 5 - 13 5 G N CSF leak
6 17 F MCA 8 3 - 4 5 B N
7 19 F FFH 13 4 - 15 5 G N
8 16 F MCA 12 2 - 8 4 B Infar -
9 49 M MCA 1 1 - 7 5 v B Infar -
10 30 M MCA 9 5 - 12 3 B Infar -
1 52 F MCA 8 1 - 6 5 B Infar -
12 62 M MCA 7 3 - 3 3 B Infar -
13 12 M FFH 6 3 - 3 3 B Infar -
14 M FFH 7 2 - 3 3 B Infaro  Winf.
15 M MCA 8 5 - 12 3 G N
16 12 M MCA 12 5 - 14 3 G N
7 21 M FFH 14 3 - 15 5 G N -
18 42 M MCA 8 5 - 6 3 B Inf W inf.
19 44 M MCA 1 5 - 8 5 B Inf o
20 23 M MCA 1 3 - 1 5 B Inf o
21 12 M FFH 7 3 - 7 3 B Inf o -
22 30 F MCA 3 - 3 B Inf o -
23 35 M MCA 10 3 - 10 3 G N -
24 46 F MCA 1 4 - 1 4 G N -
25 40 M MCA 9 3 - 9 5 G N -
26 19 M FFH 12 4 - 13 5 G N -
27 12 M FFH 13 5 - 13 5 G N -
28 7 F FFH 13 5 - 13 5 G N -
29 61 M MCA 12 5 12 5 G N -
30 70 F MCA 1 4 1 5 G N -
31 30 M MCA 10 3 13 4 G N -
32 51 M MCA 9 4 9 4 ED B Inf o -
33 18 M MCA 8 5 EDH EVC. 8 5 ED B Inf o -
4 3 M MCA 7 3 EDH EVC. 3 5 B Inf o W inf.
35 56 M MCA 3 - 3 3 B Inf o -
36 19 M MCA 12 3 - 3 3 B Inf o Win.f.
37 40 M MCA 12 4 - 4 2 B Inf o
38 51 M MCA 1 5 - 1 2 G N
39 F FFH 10 3 - 10 3 G N -
40 F FFH 9 3 - 9 5 B Inf o -
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Cases 1:

Male patient 25 years old with motor car accident with GCS 12, motor power grade 5 in the right

side,operated upon by decompressive craniotomy & dural snips (durotomy), evacuation of the hematoma.
Post operative GCS was 14. Patients discharged without deficits.

Fig. (1): Pre-operative CT.

Fig. (1): Post-operative CT.

Fig. (2): Operative image of ASDH (dura snips).
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Case (2):
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22 years old male patient with motor car accident, with GCS 12 with intact motor power operated
upon by decompressive craniectomy, dural graft and evacuation of ASDH. Post operative patient GCS
13/15, CT brain done post operative was good and the patient discharged home GCS 15/15.

Fig. (3): Pre-operative CT brain.

Fig. (3): Post-operative CT brain.

Fig. (4): Operative image of ASDH dural snips.

Discussion

The decision for conservative versus surgical
management of ASDH isinfluenced by the GCS
grading; CT results, such as midline shift, ASDH
clot thickness and volume, and normal the basal
cisterns; and the salvageability of the patient (i.e.,
whether the primary injury is so severe that evac-
uation of the ASDH will not make a differencein
results). On the basis of the reviewed literature, a
clot thickness greater than 10mm or an ML S greater
than 5mm are suggested as critical parameters for
surgical evacuation of an acute SDH, regardless
of the GCS in dead GCS 3 will not improve.

Acute subdural hematoma is a neurosurgical
emergency that must be evacuated as soon as the
patient came to the emergency room of the hospital
after doing CT brain. In fact, the time factor is
important for best out come after surgery of ASDH.
There is an important process in the surgery of
ASDH which is decompressive craniectomy or
craniotomy (large bone flap as much as possible)
to decompress the brain. In ASDH, the traumais
severe and the conscious level mostly depressed
due to the violence of trauma and the associated
brain edema or other pathology as diffuse axonal
injury. In surgery of ASDH, the most dangerous
complication is rebound brain edema during doing
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duroplasty, which causing more brain edema and
the volume of the brain exceed the level of the
bone flap and the GCS of the patient is more
deteriorated post operative in spite of giving the
patient all measures to decrease the brain edema.
In our study we have 2 groups of patients who are
operated upon. 40 patients operated upon by de-
compressive craniotomy and dural snips (multiple
longitudinal and transverse opening of the dura),
the subdural hematoma which under pressure come
out assisted by salineirrigation. In this series the
brain is maintained without rebound edema, and
another group of 40 patients operated by decom-
pressive craniectomy (bone removal and put it in
the abdomen), the GCS from 3 to 12 wasin 30 to
80% of patients thiswith Dent et al., Cordobes et
a., [5], in patents with dural snips, and in the group
with duroplasty was 12 to 57% which is against
Dent et al. and Cordobes et al., [5 the mortality
rate was in 11 patients 27.5% in group with dural
snips and 52.5% in group with duroplasty this with
against Gennarelli et al., [6].

Kotwicaet al., [71 which was 40 to 60%. The
motor power improved post operative. The mode
of trauma was motor vehicle accident in 75% in
dural snips cases & 67.5 in duroplasty series and
20% fall from height in dural snips series and
27.5% in duroplasty seriesthisis against Willberg
et.al., (8 and Sedling et a., [1], series.

The GCS from 3-8 was in 30% in our study
thisisagainst Fell D et al., [9) and Paterniti et al.,
[10] which was 37-80%. The mortality rate was
32.5% in dural snips seriesthisis against Hasel-
berger et a., [11] which was from 40-60% mortality
against dural graft series which was 52.5%. ASDH
operated by dural snips associated with other in-
tracranial pathology as contusions EDH, intracer-
ebral hemorrhage in 7.5% and in series operated
with duroplasty in 5% of patients, thisis against
CordobesF et d., [2].

The volume of ASDH and the midline shift
(MLS) and the GCS associated with good outcome
thisiswith Howards et a ., [12] young age associated
with good outcome which is also with Van den
Drink et al., [13].

Zumkeller et al., [14] investigated CT scan
parametersin 174 patients with SDH and a GCS
between 3 and 15 undergoing surgeries. The find-
ings revealed a 10% mortality rate in patients with
a clot thickness of lessthan 10mm, and a 90%
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mortality for patients with clots thicker than 30mm,
in our series al cases have thickness more than
1 0mm.
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