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Abstract

Aim: In the present study, we aimed todiscuss the natural course of acute subdural hematoma (ASDH) patients who were not
operated according to the admisssion findings.

Material and Methods: In this study patients who admittedwith a diagnosis of traumatic ASDH and underwent conservative treatment
according to the admission findings at the neurosurgery clinic of Adiyaman University between 2013 and April 2019 were identified.
Patients who had a diagnosis of ASDH less than 10 mm, a midline shift of less than 5 mm and had a repeat computed tomography
(CT) scan were included in this study.Two groups were formed with and without increase in the hematoma size according to
thecontrol CT. Age, gender, anticoagulation status, comorbidities of the patients, type of trauma, size of the hematoma, GCS scores
and presence or absence of a "low-density band” on CT were evaluated.

Results: We identified 92 patients who had coded as “traumatic ASDH" and managed nonoperatively according to the findings
of the initial CT.32.6% of patients had hematoma growth according to the control CT and68.4% had either decreased or the same
size.According to the statistical analysis results, anticoagulant drug use(p=0.001) and comorbidity status(p=0.03) were found to
be related with the increase of the hematoma size. Also there was no statistically significant difference (p=0.07) between the two
groups about the low density band but it was seen more differencein the non-increased group.

Conclusion: Conservative treatment is one of the treatment methods of traumatic acute subdural hematomas. Patients who have
under 10 mm hematoma size and 5mm midline shift can be followed up by non-surgical methods. But increased headache in these
patients may be a sign that should be considered in terms of increased hematoma. Furthermore, the use of anti-coagulant drugs and
the presence of comorbidity make patients more risky.
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INTRODUCTION whether the lesion will exacerbate when a patient with
traumatic ASDH who was not initially operated?There is
no consensus on how and how often the patients will be
checked on clinically and radiologically during follow-up.It
was stated in the previous studies that the hematomaswith

Acute subdural hematoma (ASDH) is one of the
devastating complication of severe traumatic brain injury
with a frequency of 12%-29% (1,2). Although treatment of
ASDH has been generally known as surgical treatment, i ness more than 10 mm or a midline shift more than

conservative approach may be preferred when certain 5 mm should be surgically evacuated irregardless of the

critferia are met.Many previgug _s?udies_ suggestgd that GCSscore (4,6). But to the best of our knowledge, there
patients lower than 10 mm in initial thickness might be is no clear information about the criteria for selecting

approached conservaftiyely (3.4). However, in conservative conservative management in the literature. Of course, the
follow-up, rlnany conditions ?an befencoduntered.dAIthough knowledge on the natural course and outcomes of initially
most resolve spontaneously, a few do not disappear non-operated ASDH might help neurosurgeons predict
and progress to require surgical treatment (5). It is very prognosis and aid the decision-making process.Thus our

fjlfﬁhCUH. to pfreﬁlc; which pat::nts W':CI hai\:_e an (ljncrease primary aim was to identify the predictive factors of the
in the size of the hematoma. Reason for this study arose ;.- <o in the size of ASDH.

from a recurring clinical question. How can we predict
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MATERIAL and METHODS

We retrospectively collected data from the patients
diagnosed with ASDH who were treated at the
neurosurgery department of the ErzincanBinali Yildirim
UniversityMedical School Hospital between 2013 and April
2019.This study was approved by local ethics committee
(Erzincan Binali Yildirim University Medical School, Local
Ethics Committee; session number: 2019/4-8). Patients
who had a diagnosis of ASDH less than 10 mm and a
midline shift of less than 5 mmand had a repeat CT scan
were included in this study. Age, gender, anticoagulation
status, comorbidities of the patients,type of trauma, size
of the hematoma, GCS scores and presence or absence of
a "low-density band” on CT were evaluated.

Measurement of the hematoma size and and presence
or absence of a "low-density band" were performed by
the first author with the help of a radiologist who was
blinded for this study's hypothesis.Comorbidities as
follows; hypertension, atrial fibrillation, diabetes mellitus,
respiratory insufficiency, renal disease and infection were
defined. Resolutionof the hematoma was defined as a
decrease in axial thicknessby at least 50% and growth
was similarly definedas an increase in thickness at least
50%. Then we compared the patients who experienced
resolution of their hematoma(group1) with those who did
notexperience resolution of their hematoma(group2).

Statistical analyses were performed using a t-test and a
Pearson's chi-squared test. Statistical significiance was
defined as a p value of less than 0.05. Descriptive statistics
were reported for all variables as means and standard
deviations for numerical variables, andas percentages for
categorical data.

RESULTS

Patient Characteristics

We identified 92 patients who had coded as “traumatic
ASDH" and managed nonoperatively according to the
findings of the initial CT.The characteristics and findings
of the patients are shown in the table. Although there were
some deficient values, the mean time from injury to initial
CT was <6 h for most patients of both groups (93% and
97%, respectively) and second CT time was 9+1.7 hours on
average for all patients.

In the group 1 there were 30 patients (32.6%) who had an
increase in the size of the hematoma at the first control CT
and in the group 2 there were 62 patients (68.4%) who had
the same size or resolution at their hematoma.

The mean age of the group 1 was 58.7t1.1 years and
69% of this group was male, the mean age of the group 2
was 51.2+2.4 years and 61% was male (p=0.121, p=0.240,
respectively).

The most three common mechanism of injury was ground
level fall (group 1, 21.3%; group 2 24.2%), falling over 2
meters (20.9% versus 22.9%) and motor vehicle accident
(20.7 % versus 16.5%). Falling over 2 meters and motor
vehicle accidents were thought as high impact traumas

and analyzed statistically between the groups. No
significiant difference between the two groups about the
high impact mechanism of the injury was found (p=0.11).

Clinical Features

In the group 1 the mean admission GCS was 12.9+1.1and
in the group 2 it was 13.60.13. There was no significant
difference in the admission GCS scores of the patients
between the groups(p=0.40). In the first group, 3 patients
who needed surgery regressed consciousness within
the hours. And they were discharged with healing after
surgical intervention. In the second group, there was no
GCS score regression.

In the first group, 22 of the patients had worsening
headache complaints and 7 patients complained of
nausea and vomiting. In the second group, 6 patients had
worsening headache complaints. 19 patients had nause
and vomiting complaints. Worsening headache was
statistically higher in the first group (p=0.002) and there
was no significant difference between the two groups in
terms of desire for nause and vomiting (p=0.19).

Radiological Findings

In the group 1 the hematom size at the initial CT was
8.7+1.9mmandinthe group 2 itwas 7.4+2.8mm (p=0.101).
In the group 1, 3 patients (10%) had newly formed midline
shift at the control CT obtained in 1-6 hours (2 of these
patients underwent control CT while they were still in
the emergency department) and these 3 patients were
urgently operated.In the second group, no patient required
surgery(Figure 1).

Low density band (Figure 2A-B).Which was seen between
the hematoma and the skull was found in 17% of the
patients in the first group. This rate was 42% in the second
group. But there was no statistically significant difference
(p=0.07) between the two groups about the low density
band.

Anticoagulant and Comorbidity Status

43.3% of the patients in the first group had anticoagulant
or antiplatelet drug use. 54% of these patients had been
usingvitamin K antagonist, 23% oral anticoagulant
drug and 23% trombocyte inhibitor. 3 patients who
had undergone surgery according to the control CT
findingswere usingontrombocyte inhibitor.These drugs
were discontinued after admission to the emergency
department.All operated patients receivedenoxaparin
subcutaneously 10-12 hours afterthe operation, and
afterward at least 40-60 mg enoxaparinwas administered
daily for thromboembolism prophylaxis.Patients who
underwent conservative treatment received 40-60 mg
enoxaparin once a day regularly. In the second group,
the rate of anticoagulant drug use was 17.7%.There was
a statistically significant difference between the two
groups(p=0.001).In the first group, 78.4% of the patients
had one or more comorbities, whereas this rate was 58.6%
in the second group. There was a statistically significant
difference between the two groups (p=0.03) about the
presence of a comorbidity.
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Table. Comparison of the groups' characteristics

Group 1

Group 2

Variable (n=30) (n=62) P value
Age 58.7+1.1 51.2+2.4 0.121
Gender (% male) 69 61 0.240
Hematoma size at the initial CT (mm) 8.741.9 7.4+2.8 0.101
Mechanism (%high impact) 41,6 39,4 0.11
Worsening headache(%) 73.3 9.6 0.002
Nausea and vomiting (%) 23.3 30.6 0.19
Admission GCS score 12.941.1 13.610.13 0.40
Comorbidities (%) 77.0 (n=23) 58.6 (n=36) 0.03
Hypertension (%) 72.1 (n=16) 50.0 (n=18) <0.0001
Atrial Fibrillation (%) 56.5 (n=13) 16.6 (n=6) <0.0001
DM Type 2 (%) 43.4 (n=10) 13.8 (n=5) <0.0001
Respiratory Insufficiency (%) 36.5 (n=7) 11.1 (n=4) 0.06
Renal Disease (%) 8.6 (n=2) 5.5 (n=2) 0.30
Infection (%) 10.0 (n=3) 5.5 (n=2) 0.08
Pre admission blood thinner use (%) 43.3 (n=13) 17.7 (n=11) 0.001
Low density band (%) 17 42 0.07

DISCUSSION

Conservative treatment of traumatic ASDH has been
conceivable for many patients with thin hematom, no
mass effect and mild neurologic deficit (2). Most published
datas indicate that hematoma with thickness greater
than 10 mm, or a midline shifting greater than 5 mm are
suggested as critical indicators for surgical treatment
(4,6-8). As known the purpose of surgical treatment is to
release from herniation and to reduce secondary ischemic
injury minimally. Thus, ASDH causing significant mass
effect, which may be effectively reduced by surgery,
is supposed to be an indication for surgery. But in the
cases of ASDHs with thickness lower than 10 mm, or a
midline shifting lower than 5 mm conservative treatment
may be decided. According to the previous studies the
criteria used to select patients for conservative treatment
were clinical stability or improvement during the time
from injury to evaluation at the hospital (9-12). However,
the natural course of ASDH is different among patients
therefore it is very difficult to manage these patients.
Because hematoma may increase so these non-operated
patients may worsen within the first minutes or following
days (13,14).

32% of 92 patients with whom we decided conservative
treatment acccording to the admission findings had
increased hematoma and 3 of these patients (10%) had
newly formed midline shift at the control CT and they
were urgently operated. According to our results this
increasewas associated with 3 parameters, worsening of

headache, comorbidite of patients and using prehospital
pharmaceutical anticoagulation. In addition, in the non-
increased group more presence of low density band which
has been usually associated with dilution of hematoma
was noted.In previous studies, the rate of delayed surgery
requirement in ASDH patients ranged from 6-16% (4,15).
Also in the previos studies progression of the hematom
size and mass effect with the symptoms of development
of intracranial hypertension was reported as the most
common cause and seizure comes in the second place
with arate of 2-3%. In our cases no antiepileptic drugs were
used and no seizures were seen. In all cases of our present
study, the reason for delayed surgery was progression of
hematoma size with accompanying symptoms. We usually
take the first control CT within the first 6 hours; in some
cases with the worsening of headache, this time could be
taken earlier and sometimes when the patient was still
in the emergency room. Of course headache is a main
complaint of ASDH patients. Yamada et al. (16) argued
that the increase in headache complaints was related with
increase of the hematoma especially with presence of
midline shift. The fact that we paid attention to worsening
of headache. Also it is evident from his study that Wong
had used severe headache as a sign to take a control CT
in patients managed with conservative treatment (15). As
known anticoagulants reduce the risk of thromboembolic
complications following many cardiovascular diseases. In
our study, the rate of anticoagulant drug use was found
to be 26%. In previous studies, the rate of ASDH patients
who were receiving oral anticoagulant therapy was
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reported to be between 10% and 24% and recent studies
reported a further increase up to about 60% (15,17-19). It
was reported by Won et al. (15) that use of anticoagulant
drugs in 116 patients increased bleeding and increased
mortality.And Lieberman et al. (20) demonstrated that
13(1.1%) of 1187 patients with anticoagulation suffered
from serious intracranial hemorrhages. A similar finding
was also reported by Forfar that 0.4% of 501 patients
under anticoagulant therapy suffered from intracranial
hemorrhages (21). Also Kawamata et al. (19) stated that
that need for surgery was even higher in these patients. In
accordance with previous studies, anticoagulant drug use
was found to be associated with increasing of the ASDH in
our study.Itis not effortless to establish abalance between
the intensity of anticoagulation and hemorrhagic events.
So worsening intracranial hemorrhagies usually may be
particularly devastating complication of anticoagulant
therapy.

Comorbidity had been found to be an independent factor
adversely affecting rebleeding and mortality in most
case series as in our present study (3,4). In our study,
among the comorbidities hypertension, atrial fibrilasyon,
type 2 DM and respiratory insufficiencies were the
most common diseases. In most studies, cardiac and
respiratory problems were associated with high mortality
and increased bleeding (4,19,20). In those studies it
was stated that especially cardio-pulmonary diseases
reduces systemic physiological reserve capacity as
well as tolerance to traumatic stress leading to delayed
enargement of subdural hematoma, or delayed worsening
of traumatic contusional edema.

Also we observed that the low density band which was
seen between bone and hematoma was observed more
in the non-increased group although not statistically
significant. Previous studies reported that the low density
band had been a sign for rapid resolution of ASDH
(22,23,24). Moreover, when we examined the literatiire, we
saw that the low density band was mentioned in almost
every cases with rapid resolution of ASDH presentation.
Hadjigeorgiou et al. (25) stated that a low density band
showes CSF coming from the subarachnoid space through
arachnoid membrane tear.

CONCLUSION

Conservative treatment is one of the treatment methods of
traumatic acute subdural hematomas. Patients who have
under 10 mm hematoma size and 5mm midline shift can
be followed up by non-surgical methods. But increased
headache in these patients may be a sign that should be
considered in terms of increased hematoma. Furthermore,
the use of anti-coagulant drugs and the presence of
comorbidity make patients more risky.
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