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Objective : The purpose of this study was to investigate the reliable factors influencing the surgical outcome of the patients with traumatic
acute subdural hematoma (ASDH) and to improve the functional outcome of these patients.

Methods : A total of 256 consecutive patients who underwent surgical intervention for traumatic ASDH between March 1998 and March 2008
were reviewed. We evaluated the influence of perioperative variables on functional recovery and mortality using multivariate logistic regression
analysis.

Results : Functional recovery was achieved in 42.2% of patients and the overall mortality was 39.8%. Age (OR=4.91, p=0.002), mechanism of
injury (OR=3.66, p=0.003), pupillary abnormality (OR=3.73, p=0.003), GCS score on admission (OR=5.64, p=0.000), and intraoperative acute brain
swelling (ABS) (OR=3.71, p=0.009) were independent predictors for functional recovery. And preoperative pupillary abnormality (OR=2.60,
p=0.023), GCS score (OR=4.66, p=0.000), and intraoperative ABS (OR=4.16, p=0.001) were independent predictors for mortality. Midline shift,
thickness and volume of hematoma, type of surgery, and time to surgery showed no independent association with functional recovery, although
these variables were correlated with functional recovery in univariate analyses.

Conclusion : Functional recovery was more likely to be achieved in patients who were under 40 years of age, victims of motor vehicle collision
and having preoperative reactive pupils, higher GCS score and the absence of ABS during surgery. These results would be helpful for

neurosurgeon to improve outcomes from traumatic acute subdural hematomas.
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INTRODUCTION

Traumatic acute subdural hematoma (ASDH) is one of
the most common traumatic neurosurgical emergencies
and often requires surgical intervention. ASDH occurs in
12% to 30% of patients with severe head injury®” and
reported mortality rates are various from 36% to 79% for
patients who underwent surgery'”*?. Although develop-
ments and improvements in emergency medical service
systems, neuro-intensive monitoring and treatment, ASDH
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is a disorder with a still very high mortality rate and extre-
mely poor prognosis among traumatic brain injuries'**.
Therefore, identifying reliable prognostic factors for ASDH
to improve the surgical results in these patients is impor-
tant. However relatively few studies have focused on the
factors that affect the outcome of patients with surgically
treated traumatic ASDH. In 1998, a Wide Regional Emer-
gency Center was established in our hospital and has been
practicing as a main referral emergency center of Kyung-
nam Province for about ten years. Through this center, we
have experienced over 1,600 cases of surgically treated brain
injury patients. Among these patients, we retrospectively
reviewed patients who were surgically treated for traumatic
ASDH and tried to find out which factors are related to
functional recovery and mortality of this lethal disorder and

to improve functional outcome of these patients hereafter.
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On the basis of our experiences and other literatures, we
evaluated 256 patients with surgically treated ASDH with
following questions in mind : 1) which factors best predict
functional recovery and mortality for the patients with
surgically treated traumatic ASDH?; 2) which would be
better surgical option for traumatic ASDH between cranio-
tomy (CO) and craniectomy (CE)?; 3) the sooner we do
operate on, the better will it be?

MATERIALS AND METHODS

Study population

The records of 256 patients admitted to our neuro-
surgical department and underwent surgical intervention
for traumatic ASDH between March 1998 and March
2008 were reviewed. Patients with sustained open or pene-
trating wounds, concomitant epidural hematoma, intra-
cerebral hematoma or severe subarachnoid hemorrhage,
serious extracranial injuries, and ASDH of the posterior fossa
were excluded. We also excluded patients whose time from
trauma to surgery exceeded 24 hours to clearly define the
acutely injured patents who could potentially benefit from
a surgical intervention. According to above exclusion criteria,
we finally selected and analyzed 256 isolated traumatic
ASDH patients who underwent surgery. We categorized all
variables which might have been related to the functional
recovery and mortality into three groups : 1) clinical varia-
bles; gender, age, mechanism of injury; preoperative GCS*
scores, eloquence of lesion, preoperative pupillary abnor-
malities, use of preoperative high dose mannitol for control
of intracranial pressure (ICP); 2) computerized tomography
(CT) variables; midline shift, widest thickness and volume
of hematoma; 3) surgical variables; type of surgery, time
elapsed from accident to surgery, and the presence of acute
brain swelling (ABS) during operation.

General patient management

All patients were resuscitated and underwent cranio-
cerebral CT scan shortly after arrival to the emergency
center, and were operated on within 24 hours after injury.
Surgical treatment was performed in all cases of rapid
deterioration of level of consciousness and the presence of
neurological deficits. In minimally symptomatic patients,
surgery was indicated if the diameter of the hematoma was
1 cm or greater on preoperative CT scan. Hematoma evac-
uation via craniotomy or decompressive craniectomy with
large bone flap was done and an enlarged duroplasty was
petformed using patients fascia or artificial materials. The
attending neurosurgeon decided whether to implant the
bone flap (CO or CE) depending on the intra-operative

presence of cerebral swelling after removal of subdural clot.
All patients were evaluated and treated according to the
“Guidelines for the Management of Severe Head Injury”?.
ICP monitors were used at the discretion of the attending
neurosurgeon and usually were placed in patients with
GCS score less than 8 or in those with evidence of increased
ICP. Monitoring of ICP was performed using an infrared
parenchymal catheter (Camino, Integra Life Science
Corporation, Plainsboro, NJ, USA). Increased ICP values
were defined as 20 mmHg or greater.

Clinical variables

The GCS score was determined on admission and all
patients were divided into those with GCS scores of 3 to 8
and those with GCS scores of 9 to 15 for statistical analysis.
When comparing two discrete groups for pupillary abnor-
malides, patients with both pupils not reacting to light were
considered to be not reactive. For logistic regression analysis,
patients were classified as having 0, 1, or 2 reactive pupils.
In order to evaluate the efficacy of secondary pre-operative
intravenous administration of high dose mannitol, we divided
all patients into two groups : the group 1 was conventional
dose mannitol (CDM) group (0.6 to 0.7 g/kg) and the
group 2 was high dose mannitol (HDM) group which were
received an additional dose of mannitol (0.6 to 0.7 g/kg)
immediately before surgical intervention at operating room,
and compared the postoperative results each other.

CT variables

CT scans were obtained on admission and/or before
surgery and the maximum thickness (<15 mm, 215 mm)
and volume of subdural clot (<50 mL, 250 mL), midline
shift at the septum pellucidum were analyzed on preoperative
CT scan. The hematoma volume was calculated using
computer assisted analysis with formula (0.5 heightx widch
xlength). The midline shift was divided into two cate-
gories according to the modified classification by Lobato et
al.*” (<10 mm, 210 mm) for statistical analysis.

Surgical variables

The American College of Surgeons Committee on Trauma
has in place an audit filter for patients in whom an traumatic
ASDH is not evacuated within 4 hours®. Consulting this
criteria, we divided all patients into early surgery group (<4
hours) and delayed surgery group (=4 hours) concerning
about the time elapsed from injury to surgery. With regard
to type of operation, the neurosurgeon decided whether to
implant the bone flap after hematoma removal depending
on the degree of intra-operative cerebral swelling, preo-
perative neurological state and CT findings. We compared
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Table 1. Variables related to mortality in patients who underwent
surgery for traumatic ASDH (n=256)

Varidbles No. of putients  Mortdlity (0 (%)) P vdue
Totdls 256 102 (39.8)
Sex 0.785
Male 196 79 (40.3)
Female 60 23(38.3)
Age (yeurs) 0614
<40 56 1933.9)
40-64 136 55 (40.4)
65< 64 28 (43.8)
Mechunism of injury 0.169
Fal 101 45(44.6)
Motor vehicle colision 89 37 (41.6)
Others 66 20(30.3)
Eloyuence of lesion 0.020
Yes* 13 36(31.9)
No 143 66 (46.2)
Pupillary abnormaiities 0.000
Oreuctive 104 69 (66.3)
1 redctive 37 12(324)
2 reuctive 115 21(18.3)
Mannitol 0.103
High dose 71 34 (47.9)
Conventionul dose 185 68 (36.8)
GCSscore 0.000
38 166 92 (55.4)
9-15 0 10011
CT varidbles
Widest thickness (mmm) 0.082
<15 125 43 (34.4)
16< 131 59 (45.0)
Hematoma volume (M) 0.183
<50 127 45 (35.4)
50< 129 57 (44.2)
Midline shiff () 0.008
<10 106 32(30.2)
10< 150 70(46.7)
Type of surgery 0.000
Craniotomy 98 17.(17.3)
Craniectomy 158 85(53.8)
Time fo surgery (hours) 0012
<4 m 54 (48.6)
< 145 48 (33.1)
Acute brain sweling 0.000
Yest 66 46 (69.7)
No 190 56 (29.5)

*when the hemutomu is locuted on eloyuent hemisphere, Twhen ucute
brain swelling is observed ufter clot removul. ASDH : acute subdural
hematomu, GCS : Glusgyow comu scule

the mortality and functional recovery rates of the patents
underwent craniectomy or craniotomy. Intraoperative ABS
was visualized directly at surgery and recorded. Based on
operation records, we divided all patients into the patients
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who showed intraoperative ABS (yes) and no ABS (no),
and compared the outcomes.

Assessment of neurosurgical outcome

The neurosurgical outcome was determined according to
Glasgow Outcome Scale (GOS)"™ and final outcome was
assessed and recorded 3 months after admission or at death.
The five GOS categories are : good recovery (score 5),
moderately disabled (score 4), severely disabled (score 3),
persistent vegetative (score 2) and death (score 1). For
statistical purpose, outcome categories were divided into
functional recovery (GOS 5, 4) and nonfunctional recovery
(GOS 3, 2, 1). And mortality was defined as postoperative
death within 30 days after surgery.

Statistical analysis

Discrete variables were compared using the Chi-square
test and continuous variables were compared using the
Students’ t-test. Logistic regression model were run to
determine which variables were independently associated
with functional recovery and mortality, and all variables
with p<0.05 were considered statistically significant. All
statistical analysis was performed using SPSS win. statistical
package (ver. 12.0).

RESULTS

Demographic characteristics and mortality (Table 1)

The mean age was 51.8 years (range 2-83 years) and
76.6% of 256 patients were male. The most common cause
of injury weres fall (39.5%) and traffic accident (34.8%).
The overall mortality rate was 39.8% and the following
seven factors were found to be significantly related to
petioperative death; eloquence of lesion, pupillary abnor-
mality, GCS score on surgical intervention, degree of mid-
line shift on pre-operative CT scan, type of surgery, time
from injury to surgical intervention and presence of intra-
operative ABS. In the group with both pupils not reacting
to light, the mortality rate was significantly higher (66.3%,
#=0.000) than those with bilaterally reacting pupils (18.3%)
and 32.4% who had unilaterally not reactive pupil died
within 30 days after admission. The preoperative GCS score
was highly correlated with mortality (»=0.000) and 55.4%
of patients with preoperative GCS scores of 8 or less, com-
paring to 11.1% of GCS 9-15, died. The degree of midline
shift measured on preoperative CT scans was closely related
to the mortality (p=0.008). The patients with displacement
over 10 mm had significantly higher mortality (46.7%)
than those with less than 10 mm (30.2%). The presence of
ABS was significantly correlated with the mortality. There
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were 66 (25.8%) cases where ABS occurred suddenly
during surgery and it was usually impossible to control ICP.
The mortality for the patients with intra-operative ABS was
69.7% compared to 29.5% for the patients with no ABS.
Not only the length of time from trauma to surgery (0.002%)
but the type of operation (0.000) significantly influenced
the mortality. But, the patients who were operated on for
less than 4 hours after the injury and undergone craniec-
tomy had higher mortalities (48.6% and 53.8%). These
results were somewhat contrary to our expectation.

Clinical variables related to functional recovery
(Table 2)

Among various admission characteristics, mechanism of
injury, pupillary abnormality, and preoperative GCS score
were significantly associated with functional recovery. The
patients showing high preoperative GCS (scores of 9 to 15)
were more likely to have functional recovery (76.7%, p=
0.000). The patients involved in motor vehicle collision were
less likely to have functional recovery (29.2%, p=0.003) than
those involved in other accidents. 67.8% of patients who
had bilateral reactive pupils achieved a functional recovery
compared with 21.3% of patients who had abnormal pupil-
lary responses (p=0.000).

CT variables related to functional recovery (Table 3)

All of CT variables were found to be significantly related
to functional recovery. With increasing midline shift the
outcome became worse. The patient with less than 10 mm
shift of midline on preoperative CT scan showed 53.8% of
functional recovery compared to 34% of those with more
than 10 mm shift (p=0.000). The smaller (<50 mL) the
volume of hematoma, the better was the outcome (50.4%
of functional recovery versus 34.1%, p=0.008). As to the
thickness of hematoma, 54.4% of the patients with less
than 15 mm of widest thickness of hematoma showed func-
tional recovery and this compared with 30.5% for those
with more than 15 mm (p=0.000).

Surgical variables related to functional recovery
(Table 4)

All surgical variables were found to be significantly assoc-
iated with functional recovery. The patients undergone cran-
iectomy were found to have lower rate of functional recovery
(27.2%) than those undergone craniotomy (66.3%) (p=0.000).
And, the patients operated on within 4 hours from injury
were less likely to show functional recovery (32.4%) while
those operated later than 4 hours achieved 49.7% (p=0.006).
The patients with ABS during surgery were less likely to
have functional recovery (15.2%) compared to 51.6% for

those without ABS (=0.000).

Multivariate analysis

When the entire study population was subjected to logistic
regression analysis, pupillary reactivity, admission GCS
scores and occurrence of intraoperative ABS were found to
be significantly independently predictive of postoperative
death (Table 5). The age, mechanism of injury, pupillary
reactivity, GCS scores on admission, and intraoperative ABS

Table 2. Clinical variables related to functional recovery in patients
who underwent surgery for traumatic ASDH (n=256)

- . ) Functiondl
Clinical varicbles No. of putients recovery (h (%) P vdlue
Totals 256 108 (422
Sex 0614
Mdle 196 81(41.3)
Female 60 27450
Age (years) 0.05
<40 56 31(86.4)
4064 136 55(40.0)
65< 64 2344
Mechanism of injury 0.003
Fal 101 45 (44.6)
Motor vehicle colision 89 26(29.2)
Others 66 37(86.1)
Eloyuence of lesion 0.107
Yes 113 54.(47.8)
No 143 54(37.8)
Pupillary abhormdilities 0.000
Oreuctive 104 16 (15.4)
1 reactive 37 1437.8)
2 reuctive 1156 78 (67.8)
Manhitol 0.161
High dose 71 25(35.2)
Conventiondl dose 185 83449
GCSscore 0.000
38 166 39(235)
9-15 0 &9 (76.7)

ASDH : ucute subdural hematomu, GCS : Glusgow comu scule

Table 3. CT variables related to functional recovery in patients who
underwent surgery for traumatic ASDH (n=256)

) , Functional
CT varidbles No. of putients recovery (h (5) P vdlue
Widest thickness (mm) 0.000
<15 125 68 (54.4)
156< 131 40(30.5)
Hematoma volume (ML) 0.008
<50 127 64 (50.4)
50< 129 4434.1)
Midline shift (mm) 0.000
<10 106 57 (63.8)
10< 150 51(34.0)

ASDH : ucute subdurdal hematoma, CT : computed tomoyraphy
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Table 4. Surgical variables related to functional recovery in patients
who underwent surgery for traumatic ASDH (n=256)

Surgicdl varidbles No. of putients Functional o vdlue

recovery (n (%))

Type of surgery 0.000
Craniotomy 98 65 (66.3)
Craniectomy 158 43(272)

Time fo surgery (hours) 0.006
<4 111 36(324)
4< 145 72(49.7)

Acute brain sweling 0.000
Yes 66 10(15.2)

No 190 98 (51.6)

ASDH : ucute subdurdal hematoma

Table 5. Independent predictors for mortality by multivariate logistic
regression analysis

Predictors Odds ratio (95% Cl) P value
Pupillary abnormailities 2.60(1.13-593) 0.023
GCS score onh udmission 4,66 (1.96-11.08) 0.000
Intraoperative ABS 4,16 (1.82-9.48) 0.001

ABS : ucute bruin swelling, Cl : confidence interval

Table 6. Independent predictors for functional recovery by multivariate
logistic regression analysis

Predictors Odds ratio (95% Cl) pvalue
Age 491(1.80-13.40) 0.002
Mechanism of injury 3.66 (1.55-8.65) 0.003
Pupillary abnormailities 3.73(1.56-892) 0.003
GCS score onh udmission 564 (2.61-12.20) 0.000
Intraoperative ABS 3.71(1.39-9.89) 0.009

ABS : ucute bruin swelling, Cl : confidence interval

wete significanty independent predictors for functional
recovery (Table 6). Among these patients, type and timing of
operative intervention did not significantly affect outcome.

DISCUSSION

In spite of more rapid diagnosis and aggressive neurosurgi-
cal intervention, the mortality rate of traumatic ASDH is
still high in majority of series ranging between 39%”'” and
75%. Wilberger et al.”” recently reported that the overall
mortality from traumatic ASDH is 66% and functional
recovery 19%. In our series, the overall mortality was 39.8%
and functional recovery 42.2%.

Increasing age is associated with a higher mortality from
traumatic brain injury. Howard et al."” compared 33 young
patients (aged 18-40 years) with old patients (aged over 65)
and they reported significantly higher mortality rate in the
older group (74% versus 18%). Similar findings were
reported by other authors'®*"*. In the study by Wilberger
et al.”?*¥, the mean age of survivors was 41 years and of
non survivors was 59 years. We observed a similar trend
and found that age was an independent predictor of
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outcome in traumatic ASDH. In our study, those patients
younger than 40 years showed significantly higher rate
(OR=4.91, p=0.002) of functional recovery by multivariate
logistic regression analysis. The mechanism by which age
has such an effect on outcome is unknown'?, but suggestions
include a poor regenerative capacity of the older brain and
predisposition to develop a more lethal injury".

Interestingly, mechanism of injury (particularly injury
resulting from motor vehicle collision) correlated with
functional recovery. Stening et al.*” demonstrated that road
traffic victims had a higher mortality rate (87%) when
compared with other accidents (61%). In our study, mech-
anism of injury was closely related with outcome and the
patients involved in motor vehicle collision showed lowest
rate of functional recovery (29.2%). But, most common
cause of injury was a fall (39.5%) and it represents that
many industrial area were massed around our Emergency
Center and there was high frequency of industrial disaster
victims among our study population.

Cruz et al.” reported that clinical outcome after ASDH
treatment wete significantly better for patients who received
high secondary preoperative dose of mannitol. We compared
the outcomes of this HDM group with CDM group but
there were no statistically significant differences between
tWo groups.

Pupillary abnormalities are associated with a significantly
worse outcome. Many authors reported that patients with
bilateral fixed pupils at surgery had favorable outcome from
0 to 13% and a mortality rate from 64 to 93%'"***>_ In
case of one non-reacting pupil, favorable outcomes were 25
to 31% and mortality from 48 to 68%'“*. This finding
was confirmed by another report'” where the presence of
anisocoria did not adversely affect the outcome unless it
was associated with decerebrated rigidity or respiratory
depression. In our series, 67.8% of patients who had
bilateral reactive pupils achieved a functional recovery
(mortality 18.3%) and we speculated that preoperative
pupillary abnormalities were strong predictor for functional
recovery and mortality of traumatic ASDH after surgery.

The preoperative GCS score was another important
predictor of outcome. Many authors reported that there is
highly significant correlation between outcome and GCS
10161829 Patients scoring GCS 3 at treat-
ment have a mortality from 90 to 100% with favorable
outcomes of 0 to 5%. Patients with a GCS 3 to 5 presented
a mortality of 60 to 84% and favorable recoveries from 33
to 51%'). These findings confirm recent studies indicating
that the severity of injury determines the outcome. We

score at admission

observed significantly lower incidence of functional recovery
(23.5%) and higher mortality rate (55.4%) in the patients
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with GCS score of 3 to 8, similar to a previous report™.
Yanaka et al.*” showed that the mean hematoma volume
was 31 cc for those patients with a favorable recovery and
104 cc for those cases with a poor (GOS 3, 2, 1) outcome,
and the similar difference was shown for hematoma thick-
ness (mean 7.8 mm versus 14.1 mm respectively). Marshall
et al.” reported that a greater midline shift was associated
with a worse recovery, but some studies only showed differ-
ences comparing extreme degrees of shift. Becker et al.”
concluded that the mortality in patients with 10 mm or
greater midline shift was 53% and this was compared with
25% for those patients with less than 10 mm of shift.
Another author reported if the hematoma volume is less
than 25 cc with a midline shift of less than 5 mm, even
ASDHs in comatose patients may present a benign course
with clinical improvement together with reabsorption of
hematoma®. On the contrary, patients suffering from trau-
matic ASDHs with mass effect and midline shift sufficient
to warrant emergency evacuation of hematoma demonstrated
clear reduction of the cerebral blood flow. These reductions
were significant in the first two post-traumatic days™ and
contributed to the poor outcomes of these padents. D’Amato
et al.” reported that the presence and size of midline shift
was a more important determinant of outcome than ASDH
volume or its thickness. In our studies, all CT variables
(including midline shift, thickness and volume of hematoma)
were significantly correlated with outcomes in univariate
analysis (p=0.000-0.008) but these were not independent
predictors for outcomes in multi-variate logistic analysis.
Despite the increasing acceptance of CE in patients with
traumatic brain injury, the value of early decompressive CE
in patients with acute subdural hematoma is still under
debate. Ransohoff et al.”” presented encouraging results with
hemicraniectomy followed by hematoma evacuation for
ASDH. They reported a recovery rate of 40%, but could
not confirm these results in a later study*”. Yanaka et al.*”
also found no significant difference between CE group and
CO group for ASDH but this finding may have been
affected by differences in patient population. Shigemori et
al.?" presented a significant reduction of ICP after decom-
pressive CE. And Tokumi et al.* compared different sur-
gical treatment in a series of 120 traumatic ASDH patients
and concluded that craniotomy was shown to yield a higher
rate of good recovery than craniectomy. In our series, those
who underwent CE had a significantly lower incidence of
functional recovery than those who underwent CO (27.2
vs. 66.3, p=0.000) in univariate analysis. But, we think
these results do not indicate CO is better surgical modality
than CE in the patients with traumatic ASDH because
there were significantly more patients with clinical signs of

herniation in the CE group, which may have also affected
outcome and those with lower preoperative GCS score and
intraoperative ABS underwent CE rather than CO.

Seelig et al.”” in their study concluded that a delay from
injury to operation was the factor of greatest therapeutic
importance in traumatic ASDH. But the relationship be-
tween time to surgery and outcome is still controversial.
Haselsberger et al.'” reported that 47% died and 32% had
a favorable outcomes among the patients operated within
two hours after the onset of coma. However, mortality in
patients operated on later was 80% with only 4% favorable
outcomes. In another series of 101 comatose patients, the
mortality rate for those operated on within 4 hours was
59% versus 69% for those operated later and favorable
recovery rates for these groups were 26% and 16% respec-
tively with no statistical significance”. On the other hand,
Stone et al.”? reported no difference in patients operated
within 4 hours of injury compared with those operated
later. In our series, patients who underwent subdural evacua-
tion within 4 hours had worse outcome (functional recovery
32.4%, mortality 48.6%) than those operated later (functio-
nal recovery 49.7%, mortality 33.1%). This does not sug-
gest that delaying operation leads to better outcomes, but
patients with the most severe brain injuries, who require
emergent evacuation of hematoma, are sent to neurosurgical
unit more rapidly than those with less severe brain injury.

Intraoperative ABS seems to be the strong predictor of
poor outcome for the patients with traumatic ASDH. Tian
et al.”” reported the mortality for patients with intrao-
perative ABS was significantly high (62.16%), and avoiding
the occurrence of acute encephalocele was crucial to improve
the survival rate for traumatic ASDH patients. In our
series, the mortality for patients with intraoperative ABS
was 69.7% and functional recovery 15.2% (OR=3.71,
=0.009). Marmarou et al.*” found that brain swelling after
severe head injury was caused by brain edema and not by
increase in cerebral blood volume. They postulated that
vascular engorgement might occur immediately following
the removal of mass. We recommend that maximal removal
of temporal bone flap, the administration of barbiturates
and hyperventilation should be considered and a dural
incision before controlling the increased ICP should be
avoided.

Not only does raised ICP correlate with poor outcome,
but its aggressive management in an intensive care unit
setting has been associated with an improvement of out-
come”. In our series, we surprisingly found that ICP moni-
toring was performed in only 29% (74/256) of patients,
who showed a GCS score of 8 or lower. Therefore, inclusion
of variables related to ICP in the statistical model would
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skew the analysis to the most severely injured. Also, the
measurements of ICPs were not included in the analysis of
the entire population. Consequently, all patients with surgi-
cally treated traumatic ASDH and presenting with a GCS
score 8 or less should undergo ICP monitoring,

CONCLUSION

Among 256 consecutive patients with surgically treated
traumatic ASDH, we found a functional recovery rate of
42.2% and overall mortality 39.8%. Intraoperative ABS,
preoperative pupillary abnormalities and GCS score were
predictors for mortality of surgically treated traumatic
ASDH. The age, mechanism of injury, intraoperative ABS,
preoperative pupillary abnormalities and GCS score were
independenty significant predictors for functional recovery
of surgically treated traumatic ASDH. These results would
be helpful for neurosurgeon to improve outcomes from
traumatic ASDHs.
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