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Case Report 

Mr A. M, 21 years old, with no notable antecedents, smoking 
and alcoholism known as a motorcycle accident victim overturned 
by a car with a cranial impact point followed by immediate 
loss of consciousness, picked up by firefighters and sent to 
the emergency room; at admission the clinical examination 
found that the patient is unconscious, he smelled alcohol with a 
Glasgow score estimated at 7/15, hemodynamically stable and 
blood pressure 120/60mmhg. Neurologic examination found 
a left anisocoria bilateral palpebral contusions with stigmata 
of otorrhagia in tthe left auditory canal, the rest of the clinical 
examination was normal. The body scan demonstrated foci of 
left and right parietal basal temporal hemorrhagic contusions  
were observed, diffuse cerebral edema with mass effect on the 
left ventricle and two non-displaced fracture lines of the right 
parietal bone. On the cervical and abdominal there was nothing 
to signal. The patient was intubated, sedated and ventilated 
and then sent to the operating room for a left fronto-temporo-
parietal decompression with a sub temporal craniectomy (Figure 
1). The Intervention happened without incident, the patient 
remained intubated, sedated and ventilated. On day 1, a cerebral 
CT scan is performed and shows a voluminous contralateral 
frontal-temporal-parietal extra-dural hematoma with deviation 
of the median line and herniation of the brain through the 
craniectomy and a quasi-right hemisphere ischemia. The  

 
time to return to the operating room to evacuate the hematoma it 
makes the soul.

Discussion

Serious head injuries (GCS ≤ 8 [1]) remain a serious public health 
problem in developed countries because of the major sequelae they 
cause to a young and active population: approximately 43% of 
trauma patients cranial need a third person in everyday life [2]. The 
cranial box is an inextensible container, in which a physiological 
Intracranial Pressure (ICP) prevails, normally: 5 to 15 mmgh. 
PIC increases with slanting position, jugular vein compression, 
nociceptive stimuli, agitation, respirator mismatch, endothoracic 
pressure, hypercapnia, hypoxia, epileptic seizures, temperature, 
hyponatremia (Na <120mmol/ l) and Hypertension. The content 
of the skull can be divided into three parts: the brain parenchyma 
which accounts for 90% of the contents (including intra and 
extracellular fluids and the cell membrane), arterial and venous 
blood volume, and Cerebrospinal Fluid (CSF) which count for the 
remaining 10%. 

As a result, an intracranial Hypertension that is a conflict 
between the container and the content can develop when it changes 
in volume of one of these three elements of the content:

a) Due to a process occupying space (hydrocephalus, 
hematoma, tumor).
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Abstract

The extra-dural hematoma or epidural hematoma is a collection of blood formed between the dura mater and the internal 
table of the skull bone. The origin is traumatic most often causing an arterial lesion more particularly of the meningeal artery; this 
explains the topographical predilection of extra dural hematoma for the temporal zone with 50% of cases according to (BRICOLO 
1984); rarely the cause may be a post-traumatic lesion of a venous sinus or a bone bleed at the level of the fracture site. In this 
respect, 5 to 10% of forms without fracture exist (BRICOLO 1984). Classic in traumatology and more readily the young subject 60% 
between 10 and 40 years. Beyond 60 years the dura matter adheres to the internal table of the bone and gives it a less releasable 
character in the area of Gérard Marchand which explains the rarity of this lesion after 65 years.
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b) Because of a cerebral edema reaction to a pathological 
process (head trauma, cerebral ischemia).

Only the volumes of CSF and blood (in its extra sinus venous 
portion) can be reduced to give space to the neo-volume, these 
are the only compensating elements. Once these compensatory 
mechanisms are exhausted, a small increase in volume leads to a 
significant increase in the ICP. Many pathological conditions are 
likely to lead to HTIC, of which cerebral edema seems to be the most 
common cause. The main risk of head trauma is the occurrence of 
HTIC incompatible with a sufficient Cerebral Perfusion Pressure 

(CPP) [3], and responsible for the mortality found in 50% of 
traumatized cranial [4], as shown by the curve pressure-volume of 
Langfitt. The decompressive craniectomy, by the removal of a large 
bone component associated with a sub temporal craniectomy and 
a plasty of enlargement of the dura mater, is proposed in certain 
refractory HTIC situations in a context of progressive secondary 
lesions. His indications are difficult to ask. Its use seems to be 
associated with an improvement of the vital prognosis but remains 
controversial with regard to the functional prognosis of the 
survivors [5]. 

Figure 1: Day zero Cerebral CT scan shows on the parenchymal window patches (B, C, D) of left temporo-parietal hemorrhagic 
contusion foci, diffuse edema with erasing of the basal cisterns and mass effect on the medial line and lateral ventricle. The 
bony window (A) shows a two contralateral non-displaced fracture line opposite some contusion focus.

This surgical technique was proposed in the early twentieth 
century to try to improve the prognosis of tumor resection surgery. 
Its effect is correlated with size of a craniectomy [6], observed 
at a scan by emergence of cisterns of a base and reduction of 
deviation of a median line. For twenty years, this technique has 
been used to treat refractory HTICs for any other treatment, 
especially after failure of barbiturate coma and hypocapnia. The 
study by Yoo et al, proves the effectiveness of this technique on 
the reduction of intracranial pressure. This work shows the rapid 
decrease in intraventricular pressure immediately after bone 
decompression (decrease of 50±16.6% of the initial value), the 
opening of the dura allowing a decrease in intracranial pressure of 
approximately 34.5% [7]. Historically, decompressive craniectomy 
has been used to treat intracranial hypertension secondary to 
Reye’s syndrome in children [1,8]. Stefini et al. [9] have reported 
good results after craniectomy for the treatment of hemorrhagic 
infarction secondary to venous sinus thrombosis. In the surgical 
treatment of spontaneous hematomas, Dierssen et al. [10] found a 
significant improvement in the mortality rate in treated patients by 
evacuation of the hematoma with craniectomy compared to a series 

treated only by evacuation of the hematoma. Complications of the 
Decompressive Component [11,12].

Complications of Craniectomy can be Divided into:

a) Early complications dominated by hematomas.

b) Secondary complications, mainly: Hydrome and 
infections.

a) Early Complications: [13] Precociously, hemorrhagic 
complications and hematomas are the main complications. 
Decompression and decline of ICP are likely to promote the 
development of contralateral acute or extradural subdural 
hematoma. The increase in haemorrhagic lesions with 
craniectomy has been described as being favored by small 
flaps that promote the formation of localized cerebral hernias. 
These complications and the continuation of intensive care 
surveillance justify the establishment or maintenance of 
postoperative monitoring of ICP.

b) Secondary Complications: After decompressive surgery, 
the brain undergoes several changes regarding: hemodynamics 
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with venous drainage, cerebrospinal fluid movement, and 
general metabolism. This is more clinically evident in patients 
who experience improvement and subsequent deterioration 
of neurological status within a few weeks to months after 
decompressive craniectomy with concave depression above 
the flap site. This phenomenon has been described as the 
scalp flap syndrome. The neurological signs may be limited to 
fatiguability, discomfort, depression, intolerance to vibration, 
headaches, more rarely sensory and / or motor deficits that 
may appear.

In 1977, Yamaura et al. [14] published a study of 33 patients 
with the scalp flap syndrome after craniectomy, and reported 
neurological improvement after bone segment reimplantation in 
88% of patients with mild symptomatology  published a study of 
5 cases with neurological deterioration after craniectomy, which 
was improved by cranioplasty [15]. Some authors have explained 
the physiopathology of this phenomenon by the transmission of 
atmospheric pressure to the cranial cavity. The treatment of this 
syndrome consists in reconstituting the skull by a cranioplasty. 
Fodstad et al. [16] Studied cerebrospinal fluid dynamics before 
and after cranioplasty, and found an increase in cerebrospinal 
fluid pressure after cranioplasty in patients with this syndrome. 
Winkler et al., Studied the effect of cranioplasty on hemodynamics 
and cerebral metabolism, found improvement in blood flow and 
increased regional and general brain metabolism after cranioplasty. 
They also found that the increase in glucose metabolism after 
cranioplasty is a sign of good prognosis for patients operated on by 
decompressive craniectomy [17]. In one study, out of 23 patients 
with early cranioplasty, 8 weeks after the craniectomy, Liang 
et al, reported recovery of neurological signs in the majority of 
patients after early cranioplasty [18]. Other complications are not 

negligible, Yoo et al. [19]. reported an incidence of 13% d subdural 
hygroma and a 13% incidence of cranioplasty infection. To analyze 
infectious complications after craniectomy, a Moroccan study of a 
series of 170 patients operated by craniectomy, found infectious 
complications in 30 patients (17.60%) including 9 patients: scalp 
infection, 13 meningitis, 3 empyema, 3 abscesses and 2 osteitis. 
The risk factors identified were the urgency of the surgery, the 
duration of the surgery ≥ 200 minutes and the length of stay in the 
intensive care unit ≥72 hours [20-30]. Guerra et al, found infectious 
complications in 2% of the patients. patients included in this study, 
sub-dural hygroma in 26% and hydrocephalus in 14% [21, 31-45].

In a recent study by Rodrigo et al, among 89 patients treated 
with decompressive craniectomy for severe head trauma, the 
authors found 34.8% of patients who developed complications, 
with hydrocephalus in 7 patients (7.9%), subdural hydrome in 
10 patients (11.3%) and infectious complications in 14 patients 
(15.9%). Aarabi et al, found in a series of 50 patients treated 
with decompressive craniectomy, hydrocephalus in 5 patients, 
hemorrhagic complications in 8 patients and subdural hydrome 
in 25 patients [9]. Polin et al, reported 28, 5% hydrocephalus after 
craniectomy [22,46-55]. Su, Ho and Wangont reported a case of 
subdural hydrome after decompressive craniectomy in a 63-year-
old man who suffered a serious head injury resulting in a fronto 
subdural hematoma. -temporo-parietal with a mass effect. The 
condition of the patient improved after drainage of the hydromel 
[23, 56-59]. Kombogiorgas et al, made a retrospective study of 107 
children treated with supra-tentorial decompressive craniectomy 
for several diagnoses, children who were presented with epilepsy 
are excluded, and the prophylactic anticonvulsant was given to 52% 
of children. 12% (13 children) developed epilepsy (predominantly 
female), 1.8% (2 patients) developed postoperative infection.

Conclusion

Figure 2: The CT scan done on J1 postoperative(E,F,G,H) shows a herniation of the cerebral parenchyma in a narrower opening 
of craniectomy with aggravation of foci of hemorrhagic contusion and diffuse edema erasing the cisterns of the base, an extra 
dural hematoma fronto-temporo-parietal right with quasi-hemispheric ischemia leading to a deviation of the median line and 
meningeal hemorrhage.
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In relation to the literature, there are more cases of sub-dural 
hygroma, infection, post-craniectomy epilepsy and extradural 
hematoma [29]. This leads us to conclude that the controlateral 
extra-dural hematoma complicating the decompressive component 
is a real but rare entity whose pathophysiology can be explained by 
the existence of a post-traumatic contralateral bone lesion clogged 
by the hard-faced mother. reinforced by the cerebral parenchyma 
before the craniectomy, the existence of a small vascular lesion 
in this case the average meningeal artery or one of its branches 
compressed and pressed against the internal table of the bone 
by the cerebral parenchyma oedematous via the hard mother 
before the decompressive craniectomy. In this case the extra dural 
hematoma is developed after the lifting of the compression via 
the decompressive craniectomy with herniation of the cerebral 
parenchyma (Figure 2).
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