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Abstract

Background: Acute subdural hematoma is one of the frequent complications of severe head trauma, it is a neurosurgical
emergency. The aim of this study is to determine and evaluate the outcome of patients operated by craniotomy versus
decompressive craniectomy.

Methods: This is a retrospective and analytical study over two years from January 01, 2019 to December 31, 2020.

Results: 73 patients were included in the study including 63 men and 10 women with a sex ratio of 6.3. The average
age was 37.84 years old. The traffic accident was the most common in 47.95% of cases. Of the 73 patients, 54 under
went decompressive craniectomy and 19 had craniotomy. The predominant initial Glasgow score in the decompressive
craniectomy was less than 8 and in the craniotomy between 13-15. The mean hematoma thickness was 9.54 mm for the
decompressive craniectomy and 11.07 mm for the craniotomy. The mean deviation from the midline of the
decompressive craniectomy was 7.25 mm and 7.21 mm for the craniotomy. The mortality rate found in décompressive
craniectomy was 46.30% and 52.63% for craniotomy.

Conclusions: There is no consensus in the literature on the surgical technique, so the management of acute subdural
hematoma depends on the expertise of the neurosurgeon on a case-by-case. In order to determine a surgical strategy, a
prospective study is necessary.

Keywords: Cranio cerebral Trauma; Craniotomy; Decompressive Craniectomy; Subdural hematoma;
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1 Introduction

Acute subdural hematoma (ASDH) is defined as a collection of fresh blood between the inner surface of the duraland
the arachnoid [1,2]. It is a serious pathology with vital prognosis in the short time, in the long term with the risk of
functional disability and a state of dependence [3]. The occurrence of intracranial hypertension is dreadful. It is the
result of an overcoming of the physiological compensation mechanisms of an increase in volume of the contents of the
cranial box which is a rigid and inextensible container. Improving the compliance of the system by making the container
expandable is the rational use of decompressive craniectomy without replacing the bone flap [4]. Decompressive
craniectomy has therefore been used for many years in head trauma patients, but many questions persist as to the value
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of its performance in daily practice [5]. Currently in Madagascar, décompressive craniectomy is one of the surgical
techniques used in the management of ASDH. This study was undertaken because an increase in the frequency of
decompressivecraniectomy has been observed and this technique requires a second intervention for the delivery of the
nurse flap or for a possible cranioplasty; while there is a therapeutic alternative such as a craniotomy to evacuate the
hematoma with replacement of the bone flap. The main aim of this study is to evaluate the results of patients operated
by craniotomy versus decompressivecraniectomy.

2 Methods

This study was carried out at the Hospital University Center Joseph RavoahangyAndrianavalona (CHU-JRA) in two
different departments, including neurosurgery department and surgical resuscitation department. This is a descriptive
and analytical retrospective study over a period of two years: from January 1, 2019 to December 31, 2020. All patients
admitted to the two departments presenting with an acute subdural hematomapost-traumatic, operated, of all ages and
both genders during the cited period were included. All patients with an ASDH whose files were incomplete, lost to view,
discharge were excluded. This allowed us to collect 73 cases. This information was entered in Microsoft Excel 2019 and
processed by the EPI INFO version 7 software. This study was carried out by consulting the patient files and by noting
the following information on the survey sheets: epidemiological parameters, demographic parameters, history of the
trauma, clinical and paraclinical parameters, therapeutic parameters, evolutionary parameters and prognoses. This is a
retrospective study with limitations on the parameters that could bias the results and interpretations. The total number
of patients in decompressivecraniectomie and craniotomies are unequal which limits the comparison of each
parameter. Finally, the total number of patients does not reflect the situation of the whole of Madagascar.

3 Results

3.1 Epidemiological parameter

In total, 172 cases of ASDH of 2156 cases of head trauma (7.98%), giving an incidence of 86 cases per year. Among the
172 cases of ASDH, 73 cases were operated (42.44%). The average age of our patients was 37.84 years with an extreme
of 1 year and 78 years. There was a male predominance found in 63 cases (86.30%) with a sex ratio of 6.3. For the
circumstances of the accident, the traffic accident was the most frequent with a rate of 47.95% and the main risk factors
were chronic alcoholism in 31.51% of cases (30.14% smelled alcohol at admission) and epilepsy in 8.22%.

3.2 Clinical parameters

The main functional signs are the notion of initial loss of consciousness, found in 63 patients (86.30% of cases).On
admission, 46.58% of cases were classified as severe head trauma with an initial Glasgow score inferior 8. The average
initial Glasgow score was 9.47. Before the operation, 16 patients became comatose and switched to a score of less than
8, with an average of 7.68 (Table 1). Pupil examination showed that 36 patients or 49.32% presented equal and reactive
pupils and 25 patients (34.25%) had an anisocoria

Table 1 Glasgow score initial and before surgery

Glasgow score | Initial: n (%) | Before surgery: n (%)
3-8 34 (46.58) 50 (68.49)
9-12 20 (27.40) 16 (21.92)
13-15 19 (26.03) 7 (9.59)

3.3 Paraclinical parameters

On brain CT scan, hematoma thickness was less than 10 mm in 52.05% of cases, with an average of 9.94 mm (Table 2).
The mean midline deviation was 7.53 mm (Table 3). Of the 73 patients, 41 cases (56.16%) had cerebral contusions
associated with ASDH, 16.44% of epidural hematomas, 8.22% of intracerebral hematoma and 19.18% of cranial
fractures.
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Table 2 Distribution according to hematoma thickness

Hematoma thickness (mm) | Frequency (n=73) | Percentage (%)

<10 38 52.05
10-20 29 39.73
20-30 6 8.22

Table 3 Distribution according to the position of the median line

Midline deviation (mm) | Frequency (N=73) | Percentage (%)

<5 7 9.59
5-10 46 63.01
210 20 27.40

3.4 Treatment

The time between trauma and surgery was less than 24 hours in 63.01%, between 24 and 72 hours in 23.29% of cases
with an average of 42.65 hours. Among the 73 patients, 54 cases (73.97%) underwent décompressivecraniectomy
(66.67% of cases were lost flap and 33.33% were nurse flap) and 19 cases (26.03 %) a craniotomy.

3.5 Evolution of patients

In this study, 31 cases or 42.46% had a favorable evolution with a mortality rate of 47.94% and 7 cases or 9.59%
presented neurological sequel. Surgical complications were: twice then a sero-haematic leak and infection of the
operative wound. Infectious complications were: 8 cases of pneumopathy and 3 cases of septic shock.The total duration
of hospitalization was 11.86 days with an extreme of 1 to 70 days; the average duration of hospitalization in intensive
care was 7.49 days.

3.6 Comparative analyzes of surgical techniques between décompressivecraniectomy and craniotomy

In relation to age: the average age for the decompressivecraniectomy was 35.63 years and 44.16 years for craniotomy.
The age group comparison for decompressivecraniectomy and craniotomy revealed a non-significant difference with a
p=0.12.

Compared to the initial Glasgow score: the mean initial Glasgow score for decompressivecraniectomy was 8.98 and
10.89 for craniotomy. The comparison of the Glasgow scores between the two surgical techniques showed a non-
significant difference with a p=0.27.

Compared to the thickness of the hematoma: the average of the thickness of the hematoma was 9.54 mm for the
decompressivecraniectomy and 11.07 mm for the craniotomy. The comparison of hematoma thicknesses between the
two surgical techniques confirmed that there was no significant difference with p=0.37.

According to midline deviation: among patients who underwent decompressivecraniectomy, 34 cases had a midline
deviation between 5 to 10 mm. For craniotomy, 12 cases presented a deviation of the midline between 5 to 10 mm. The
average midline deviation in decompressivecraniectomy was 7.25 mm, which was almost identical to that of
craniotomy: 7.21 mm. The comparison result showed a non-significant difference (p=0.98).

According to the evolution: the mortality rate for decompressive craniectomy was 46.30% and 52.63% for the
craniotomy. Statistically these values did not show any significant difference with a p=0.79.
3.7 Comparative analysis of these surgical techniques regarding the mortality

According to the initial Glasgow score: for the Glasgow score between 9 and 12, mortality in craniotomy was high
compared to mortality in decompressive craniectomy (40% versus 16%). The comparison of mortality for the two
techniques taking into account the initial Glasgow score showed a non-significant difference with p=0.06.
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According to the thickness of the hematoma: for a thickness between 20 to 30 mm, the mortality in the craniotomy was
20% and the mortality in the decompressivecraniectomy was 12%. Mortality according to the thickness of the
hematoma showed a non-significant difference for the two techniques with a p=0.66.

According to the midline deviation: for a deviation of the midline greater than or equal to 5 mm, the mortality in the
craniotomy was 100% and the mortality in the decompressivecraniectomy was 92%. The comparison of mortality in
the two techniques, taking into account the deviation from the midline, showed a non-significant difference with a
p=0.40.

4  Discussions

4.1 Epidemiological parameters

In this study, 172 cases of ASDH out of 2156 cases of head trauma or 7.98% were recorded, giving an incidence of 86
cases on average per year.Of the 172 cases of ASDH, 73 cases were operated (42.44%). In the literature, an average of
50 cases per year was found [6]; an incidence between 12 and 29% for some author [7]; in patients admitted with a
severe TCE, the incidence was between 10 to 20% [21].

In this study, the age group 30 to 40 years was the most represented in 24.66% or 18 cases. The average age was 37.84
years with an extreme of 1 to 78 years. In the literature, this average age varies from 37.2 to 46.8 years [8, 9, 10, 11]
which is comparable to our study. The male predominance is demonstrated both in our study and in the literature [8,
10, 11] indeed the majority of studies of head trauma in the literature proves this thesis. In the literature, traffic
accidents vary from 50.0% to 64.1%, it is 47.95% in our study, then falls from 8.8% to 20% and physical attacks from
11,1% to 21.7% [6, 8, 12, 13,]. As a risk factor found, 31.51% were chronic alcoholics, 34.5% according to Attal M et al
[14]. Indeed, chronic alcoholism leads to cerebral atrophy and a coagulation disorder as well as a weakening of the
capillaries.

4.2 Clinical parameters

In this series, 22 patients or 30.14% smelled an odor of alcohol on admission; 33.6% according to Sawauchi et al [15].
The most common functional sign was a notion of initial loss of consciousness in 86.30% of patients. The study by
Moussa D et al [16] found 91.2%.

In this study, 46.58% of trauma victims had a Glasgow score between 3 and 8, in 27.20% of cases between 9 and 12 and
in 26.03% of cases between 13 and 15 with an average of 9. 47. In the literature, Kim KH et al [17] reported that 64.8%
patients had a Glasgow score < 8 and 35.1% patients had a score = 9. In the study by Li LM et al [ 18] was <8in 61%, 9
to 12 in 19% and = 13 in 20% of patients. Anisocoria is a sign of compression, 34.25% in our study and 22% according
to Attal M et al [14], while bilateral midriasis is a sign of advanced stage of compression 25.6% in the literature [14] and
10.96% in our series. For the Glasgow score before surgery, no comparative data on the Glasgow score between the
initial examination and the surgical intervention was found; too long a period between the trauma and the performance
of the surgery is a factor of poor prognosis.

4.3 Paraclinical parameters

On brain CT, the mean thickness of the hematoma was 9.94 mm with a mean deviation from the midline of 7.53 mm and
in the literature this thickness varies from 11 mm to 17 mm, [10, 12] ; and the midline deviation was 7.8 mm on average
according to Yanaka et al [12]. Associated lesions are common and may be subarachnoid hemorrhage, contusion, or
intracerebral hematoma [19, 20, 21]. Faced with an acute subdural hematoma, it is necessary to systematically look for
the existence of associated cranioencephalic lesions because they could be the cause of an increase in intracranial
hypertension.

4.4 Treatment

In this study, the time between trauma and surgery was less than 24 hours in 63.01% of cases and an average of 42.65
hours; 24 to 72 hours according to Maintinambo D [6]. In developed countries, this duration is less than 6 hours [17,
22]. For surgical techniques, 73.97% of our patients underwent a decompressivecraniectomy and 26.03% a craniotomy.
In the literature, the statistics between craniotomy and craniotomy differ from one study to another, indeed there is no
clear recommendation as to the realization of one technique compared to the other [6, 18, 23, 24, 25, 26]. In the case of
a decompressivecraniectomy, the cranial flap can be discarded in the absence of means of conservation of the flap or
kept in nurseries depending on the state of this because it can be destroyed because of the trauma.
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4.5 Evolution of patients

In this study, 42.46% had a favorable outcome; the mortality rate was 47.95%. According to Woertgen C et al [27],
mortality was 39.9%, only 36.6% of patients obtained a favorable outcome. According to Trevisi G et al [28], 31% of
patients died 48 (23%) good recovery; for Ronald H et al [29], a mortality rate of 49.1% in patients operated on for
ASDH. In the literature, the average duration of hospitalization was 12-17 days [28, 30], itis 11.86 days in our study.

4.6 Comparative analysis between the two surgical techniques

In our cases, no study parameter is significant. Thus in the present study and according to the literature neither the age,
nor the Glasgow score, nor the value of the deviation from the midline, nor the mortality rate constitute a parameter to
be taken into account on the technique [23, 24, 26, 31, 32]. The choice and decision to perform a
décompressivecraniectomy versus a craniotomy with replacement of the flap to evacuate an acute subdural hematoma
depends on the expertise of the neurosurgeon and to be discussed case by case, on the other hand the existence of a
discrepancy between the shift and the volume of the hematoma, a shift greater than the volume of the hematoma directs
towards a decompressivecraniectomy.

5 Conclusion

Acute subdural hematoma is a neurosurgical emergency and a daily practice in the neurosurgery department. The key
examination in order to make the diagnosis is the cerebral CT scan without injection of contrast product. In the
literature, there is no consensus on the choice of surgical technique to use. Decision-making in the choice of surgical
technique was not influenced by age, Glasgow score, and hematoma thickness. The Glasgow score is a very important
parameter for a traumatic brain injury. A delay in care is a factor of worsening of the neurological state of the patient,
therefore a reduction in the Glasgow score. This study highlighted that patient who had an initial Glasgow score between
9 to 12, a hematoma thickness between 20 to 30 mm and a midline deviation greater than or equal to 5 mm should have
be operated by decompressivecraniectomy than by craniotomy. The choice between the techniques depends on the
expertise of each surgeon; he would be free to choose the technique that suits him on a case-by-case basis. Thus, a
prospective study, at best a randomized study, should be carried out in order to have and write a protocol for the
management of patients with traumatic brain injury who present with ASDH.
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