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Case Report of Management of Increased Intracranial Pressure in Epidural Hematoma
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ARTICLE INFO ABSTRACT

Epidural haematoma (EDH) is an abnormal collection of blood between the bone
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patient was unconscious for 5 minutes and had one seizure. After the seizure, the

Revised patient regained consciousness and complained of headache and vomiting.
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haematoma evacuation. This case describes a patient with EDH with symptoms of
increased intracranial pressure and received medical and operative management.
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INTRODUCTION

Head trauma is the most common cause of disability in both young and old in many countries.[1] It is estimated
that around 69 million people worldwide experience traumatic brain injury each year. The effects of traumatic
brain injury can include extra-axial (outside the brain tissue) and intra-axial haemorrhage, which is bleeding
from the brain parenchyma. Extra-axial haemorrhage includes subdural haematoma (SDH) and epidural
haematoma (EDH).[2]

EDH is a type of intracranial haemorrhage that commonly occurs due to a skull fracture from a head
injury, causing blood vessels to rupture and blood to accumulate in the space between the dura mater and the
skull. EDH will occupy the intracranial space, so rapid expansion of the lesion can lead to pressure on the brain
which can result in loss of consciousness, reversible or irreversible disability and even death. Rapid disease
progression can lead to increased intracranial pressure leading to brain herniation, a potentially deadly problem
that requires immediate medical or operative management.[3]

This case report presents a case of EDH with medical and operative management of symptoms of
increased intracranial pressure.
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CASE REPORT
A 26-year-old man was brought by his family to the Emergency Unit of Hermina Daan Mogot Hospital with
complaints of headache after a traffic accident when the patient was riding a motorbike. In the anamnesis, the
patient said he fell off the motorbike after hitting a person who was repairing a chain on the side of the road.
The patient fell with the right side of his head touching the asphalt. The patient was wearing a helmet. After
falling, the patient was unconscious for 5 minutes after the incident and had one seizure at the scene. After the
seizure, the patient regained consciousness and was taken to his home by a resident not far from the scene. At
home the patient complained of headache and vomiting. The patient was taken to the nearest clinic by his
family, then the doctor at the clinic suggested that the patient be referred to the hospital for further examination.
Upon arrival at the emergency room of Hermina Daan Mogot Hospital, the patient was conscious, and
there were no symptoms of regression of consciousness from the time the patient was at home until he arrived
at the hospital. On physical examination, blood pressure was 130/70mmHg, pulse rate: 82 beats per minute,
respiratory rate: 24 beats per minute and temperature 37.2 degrees centigrade. The patient's pain scale was
measured by numeric rating scale and obtained a value of 5. Neurological status examination was within
normal limits. CT-Scan examination of the head found a linear fracture accompanied by a picture of acute
epidural haemorrhage (EDH) with a volune of +/- 59.34 cc in the right parietal region, there was also an
increase in intracranial pressure with a midline shift of +/- 3 mm to the left. (Fig. 1)

Figure 1. Preoperative CT-Scan results

Laboratory examination results showed leucocytosis with a value of 19.24 x 103mL. Thorax x-ray and
ekg examination were within normal limits. Initial management was IVFD NaCl 500ml/12h, mannitol
1x250ml then continued with a follow-up dose of 4x125ml, ketorolac 3x30mg IV, omeprazole 1x40mg,
tranexamic acid 3x500mg, ceftriaxone 1x2gr IV, citicolin 2x500mg IV, phenytoin 3x100mg IV. The headache
decreased after the patient received mannitol. The patient was also referred to a neurosurgeon but the family
did not agree to surgery. The patient received conservative treatment. During treatment the patient remained
conscious, vital signs were stable, and was still receiving continued doses of mannitol. Complaints of headache
pain decreased so the dose of mannitol was gradually reduced. On the 6th day of treatment, the patient agreed
to craniotomy surgery. Postoperatively, the headache complaints decreased. The dose of mannitol was reduced
to 1x125ml and planned to be stopped the next day. On the 11th day of treatment, the patient had no complaints
of headache so the patient was planned to be outpatient. Before the patient was discharged, a repeat head CT-
Scan was performed, the results of post craniotomy CT-Scan showed a picture of epidural haemorrhage (EDH)
with a reduced volume of +/- 21.99 cc (previously +/- 59.34 cc) and increased intracranial pressure
improvement (midline shift +/- 2.1 mm to the left) (Fig. 2). There was no seizure during treatment and the
patient was discharged the next day.

Figure 2 Postoperative head CT scan

DISCUSSION
Epidural haematoma (EDH) is an abnormal collection of blood between the bone and the dura mater. Epidural
haematomas usually occur in young adults (20-40 years old), less commonly in children younger than 2 years
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old and people over 60 years old.[4] EDHs comprise 2-4% of all traumatic brain injuries, but the mortality rate
is as high as 1.2%-33%. Traffic accidents are the most frequent cause of EDH, accounting for 53%
(approximately 30%-86%) of all EDH, followed by other causes including falls, assaults, sports injuries, and
so on. 5 Among all head trauma EDH is the most deadly. EDH occurs due to skull fracture from a head injury
resulting in rupture of the media meningeal artery and accumulation of blood in the space between the dura
mater and the skull.[6] The most common locations of EDH are tempero-parietal and temporal, due to the
susceptibility of these areas to external trauma and their close anatomical relationship with the middle
meningeal artery. 7 Blood in cases of EDH will occupy space within the intracranial space, so rapid expansion
of these lesions can cause pressure on the brain which can result in increased intracranial pressure, decreased
consciousness, reversible or irreversible disability and even death.[3]

The patient was a young adult male who sustained a head injury due to a traffic accident. Based on age,
the highest incidence of EDH is young adults (18-39 years old). Young adults are an age group that often
performs activities that have a risk of head injury because this age period is the most active period in life. EDH
cases rarely occur at the age of over 60 years, this is due to anatomically old age, the attachment of the dura
mater to the skull bone is getting stronger so it is difficult to provide a gathering place for epidural bleeding.[8]

The patient fainted for 5 minutes, after regaining consciousness the patient had 1x seizures. The patient
complained of headache (NRS: 5) and vomiting when conscious. CT scan examination of the head bone
window found a linear fracture in the dextra parietal region, and EDH with a volume of 59.34cc in the right
parietal region, and a picture of increased intracranial pressure with a midline shift of +/- 3mm to the left.

The patient in this case also experienced headache and vomiting, which are symptoms of increased
intracranial pressure. This is also supported by the radiological examination results of the head CT scan in the
form of +/- 59.34 cc in the right parietal region, and a picture of increased intracranial pressure with a midline
shift of +/- 3mm to the left. EDH volume is usually stable, and can reach maximum volume only minutes or
hours after trauma.8 In most EDH patients who receive conservative management, enlargement of bleeding
volume occurs 8 hours after injury (up to 36 hours maximum). In head trauma the presence of oedema and
mass effect due to haemorrhage can result in increased intracranial pressure, reduced cerebral perfusion
pressure and global ischaemia.[10] Increased intracranial pressure is associated with mortality and morbidity.
In the period following brain trauma, intracranial hypertension, systemic hypotension, hypoxia, hyperpyrexia,
hypocapnia and hypoglycaemia occur and these parameters can be used to predict worsening outcomes
following head trauma.[11]

In this case, the patient complained of headache and received mannitol therapy both in the emergency
room and in the inpatient room. After the administration of mannitol, the complaints of headache decreased so
that the dose of mannitol was gradually reduced. EDH management can be divided into 2, namely
conservatively and surgically. Conservative management attempts to minimise secondary brain injury with
haemodynamic monitoring and intracranial pressure management 5 The use of osmotic agents (mannitol and
hypertonic saline) is recommended to reduce the increase in intracranial pressure and to increase cerebral blood
flow to hypoperfused brain regions. Mannitol has been used as a nonsurgical treatment option to control
intracranial hypertension, tissue displacement, decrease brain volume and prevent herniation, increase cerebral
blood flow, thereby improving oxygen supply In cases of head trauma in an attempt to reduce the intensity and
duration of ICP elevation, mannitol administration has been recommended as a first-line agent for many
years.[10,11]

Mannitol doses of 0.5-1 g/kg are given over 5-15 minutes and can be repeated every 4-6 hours. A
reduction in the increase in intracranial pressure occurs within 30 to 45 minutes after mannitol administration.
Mannitol cannot be given to patients with hypotension or renal failure due to its mechanism of action as a
diuretic that can lower blood pressure and is excreted through the kidneys. Repeated administration of mannitol
may cause a rebound phenomenon, an increase in intracranial pressure due to the accumulation of mannitol in
the extracellular fluid. Due to this side effect, discontinuation of mannitol should be done gradually by reducing
the dose when mannitol is administered.[12]
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In this patient during conservative treatment still complained of headache despite improvement, this
was due to the large epidural haemorrhage volume of 59.34cc and accompanied by a midline shift of +/- 3mm
to the left. The patient then underwent hematoma evacuation craniotomy surgery. Postoperatively, the patient's
headache complaints decreased. On repeat head CT scan examination, the blood volume was reduced to +/-
21.99 cc and increased intracranial pressure improved (midline shift +/- 2.1 mm to the left). Mannitol
administration was stopped a few days later. When the patient no longer complained of headache and general
medical condition was good, the patient was discharged.

Indications for surgery for epidural haematoma with craniotomy are when the volume of the haematoma
is >40 ml in the supratentorial or >10ml in the infratentorial, midline shift >1cm and pressure on the ventricles
or cisterna, progressively increasing intracranial pressure >2.7 kPa (270mmH20), and gradual deterioration
of consciousness.[13] It is strongly recommended that patients with acute EDH in a state of decreased
consciousness with a GCS score < 9 with pupillary anisocoria undergo surgical evacuation as soon as
possible.[14]

Decompressive craniotomy (DC) has proven to be a useful means of lowering intracranial pressure,
and is usually performed as a last resort in patients with malignant oedema. Although technically
straightforward, the procedure is not without significant complications. A sudden drop in cerebral vascular
pressure after DC can sometimes lead to progressive haemorrhage.1 In another study it was also found that
after craniectomy to evacuate an epidural haematoma, some patients suffered clinical deterioration such as
cerebral infarction, due to a sharp postoperative increase in intracranial pressure. Although the incidence was
relatively low.[6]

CONCLUSION

In cases of EDH, there may be symptoms of increased intracranial pressure that can be obtained clinically or
by supporting CT-Scan examination of the head. The management of EDH based on clinical and supporting
examinations can be conservative to reduce intracranial pressure or operative to reduce oedema or to evacuate
haematoma.
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