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 Patient: Male, 30
 Final Diagnosis: Acute epidural hematoma
 Symptoms: —
 Medication: —
 Clinical Procedure: Observation
 Specialty: Neurosurgery

 Objective: Unusual clinical course
 Background: Trauma is the leading cause of death in people younger than 45 years and head injury is the main cause of 

trauma mortality. Although epidural hematomas are relatively uncommon (less than 1% of all patients with 
head injuries and fewer than 10% of those who are comatose), they should always be considered in evalua-
tion of a serious head injury. Patients with epidural hematomas who meet surgical criteria and receive prompt 
surgical intervention can have an excellent prognosis, presumably owing to limited underlying primary brain 
damage from the traumatic event. The decision to perform a surgery in a patient with a traumatic extraaxi-
al hematoma is dependent on several factors (neurological status, size of hematoma, age of patients, CT find-
ings) but also may depend on the judgement of the treating neurosurgeon.

 Case Report: A 30-year old man arrived at our Emergency Department after a traumatic brain injury. General examination 
revealed severe headache, no motor or sensory disturbances, and no clinical signs of intracranial hypertension. 
A CT scan documented a significant left fronto-parietal epidural hematoma, which was considered suitable for 
surgical evacuation. The patient refused surgery. Following CT scan revealed a minimal increase in the size of 
the hematoma and of midline shift. The neurologic examination maintained stable and the patient continued 
to refuse the surgical treatment. Next follow up CT scans demonstrated a progressive resorption of hematoma.

 Conclusions: We report an unusual case of a remarkable epidural hematoma managed conservatively with a favorable clini-
cal outcome. This case report is intended to rather add to the growing knowledge regarding the best manage-
ment for this serious and acute pathology.
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Background

Trauma is the leading cause of death in people younger than 
45 years and head injury is the main cause of trauma mortal-
ity [1–4]. Although epidural hematomas are relatively uncom-
mon (less than 1% of all patients with head injuries and less 
than 10% of those who are comatose), they should always be 
considered in evaluation of a serious head injury.

Patients with epidural hematomas who meet surgical criteria 
and receive prompt surgical intervention can have an excel-
lent prognosis, presumably owing to limited underlying pri-
mary brain damage from the traumatic event. The decision to 
perform a surgery in a patient with a traumatic extraaxial he-
matoma is dependent on several factors (neurological status, 
size of hematoma, age of patients, CT findings) but also may 
depend on the judgement of the treating neurosurgeon [5–7]. 
We report an unusual case of a remarkable epidural hemato-
ma managed conservatively with a favorable clinical outcome.

Case Report

A young 30-year-old man arrived at our Emergency Department 
approximately 7 hours after a traumatic brain injury (TBI) with a 
loss of consciousness due to a bicycle accident. General exam-
ination of the patient was remarkable for a left parietal scalp 
laceration, left periorbital hematoma, and a swollen and tender 
left wrist due to a distal radius fracture. Funduscopic exami-
nation was normal. Mental status examination demonstrated 
an alert patient who was oriented to place and person but not 
to time. Sensory and motor examinations were normal. The 
patient reported an intense headache but denied emesis. The 
remainder of the neurological examination was normal. Skull 
films revealed a left parietal linear skull fracture. The patient 
was admitted to the hospital for observation. A CT scan was 
promptly obtained, which revealed a left fronto-parietal epi-
dural hematoma (EDH) (2.4 cm in maximum thickness, with 8 
mm of midline shift) (Figure 1A, Figure 2A, 2C) under the skull 
fracture (Figure 1B, Figure 3A, 3B). Because of these findings, 
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Figure 1.  Head CT scan reveals an epidural hematoma on left fronto temporal region. (A) Admission; (B) temporal skull fracture; 
(C) after 6 hours; (D) after 24 hours; (E) after 5 days; (F) after 20 days.
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Figure 3.  Head CT scan with 3D (A, B) reconstruction reveals a left temporal skull fracture.
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Figure 2.  Head CT scan with coronal (A, B) and sagittal (C, D) reconstruction reveals an epidural hematoma on left fronto temporal 
region. (A) Admission; (B) after 20 days; (C) admission; (D) after 20 days.
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surgical evacuation was offered to the patient. However, the 
patient refused surgery and he was therefore placed in the 
Neurosurgical ward with continuous electrocardiographic and 
respiratory monitoring. His vital signs and neurological sta-
tus were initially checked every 60 minutes, with particular 
attention to alterations in the level of consciousness, subtle 
evidence of cranial neuropathies, hemiparesis, or changes in 
his cardiorespiratory patterns. A follow-up CT scan was per-
formed 6 (Figure 1C) and 24 hours (Figure 1D) following the 
initial study. Both studies demonstrated a minimal increase 
in the size of the hematoma and no worsening of the midline 
shift. Monitoring was continued with serial examinations and 
daily head CT scans until the 5th post-injury day (Figure 1E). 
At this point, the hematoma was noted to be slightly enlarged 
and demonstrated increased midline shift (1.2 cm). The pa-
tient continued to remain neurologically intact and continued 
to refuse surgical intervention. Intracranial pressure monitor-
ing was excluded on the basis of a good GCS (14/15). All lab-
oratory values were within the normal limits, with no evidence 
of electrolyte disorder or coagulopathy. Continuing follow-up 
CT scans demonstrated progressive reabsorption of the he-
matoma. The patient was discharged in stable condition on 
the 14th hospital day. Repeated CT scans were obtained on the 
20th (Figure 1F, Figure 2B, 2D) and 30th post-injury days and 
demonstrated gradual and ultimately complete resolution of 
the epidural hematoma.

Discussion

Head injury remains the single greatest cause of death and 
disability among children and young adults. Fortunately, pa-
tients with extradural hematoma (EDH) are generally treatable 
and often have a favorable clinical outcome [5] when free of 
other injuries [8–10]. The mortality rate associated with this 
condition has improved radically since the time of Rose and 
Carless, who in 1927 reported mortality rates of 86% [11]. 
With modern surgical and anaesthesia techniques, the mor-
tality rate of epidural hematomas has been reduced to almost 
0% in non-comatose patients [12]. New surgical options have 
been analyzed for replacing the classic surgical technique of 
craniotomy [13,14].

Epidural hematoma often has a traumatic origin and in most 
of cases is caused by a medial meningeal artery lesion. The 
blood collection grows rapidly in the epidural space, compress-
ing the underlying brain parenchyma. Several observations on 
EDH have shown that clots confined to the temporal fossa pro-
duce uncal herniation more rapidly and with a smaller critical 
volume than clots located elsewhere [15].

Ford and McLaurin demonstrated that EDH achieves nearly full 
size within a very brief period following the injury, suggesting 

that physical and chemical effects other than increasing size 
may be the cause of neurologic deterioration in untreated cas-
es. Several authors emphasized the effects of cerebral edema, 
hypoxia, and/or impaired cerebrospinal fluid (CSF) drainage 
as causing the deleterious effects of the hematoma [16,17].

In the era before computerized tomography (CT), extradural 
hematomas were usually diagnosed by invasive and less accu-
rate techniques, such as cerebral angiography, pneumoenceph-
alography, or exploratory burr holes. Thus, the philosophy for 
immediate and universal evacuation to avoid the inevitability 
of brain stem compression is understandable. However, with 
the advent of CT, an increasing number of patients receive im-
aging despite minimal neurologic findings. In some cases, an 
EDH may be identified and the surgeon must decide whether 
to recommend surgical intervention.

Despite the risks of a serious and untreated EDH, it has become 
increasingly apparent that many small epidural hematomas re-
solve with nonsurgical management without neurologic sequel-
ae. Some series [18–22] and a few single case reports [23–30] 
described good outcome with conservative management of se-
lective epidural hematoma (Table 1). In some series, a few cas-
es, managed conservatively, needed surgical treatment on the 
basis of worsening neurological status [17,31–33]. Small EDH 
can often spread along the convexity of the brain and do not 
cause midline shift or significant mass effect [34]. This type 
of EDH can safely be managed by simple observation, espe-
cially in pediatric patients. In this group, mental status, seri-
al neurological examination, and radiographic findings should 
guide the need for surgical evacuation [35,36]. The role of a 
CT follow-up is controversial in pediatric patients with good 
GOS scores [37].

Xuxiang et al. reported a series of 9 Chinese patients with 
large EDH and signs of herniation who were treated by herb-
al medicines without surgery. All patients reportedly recovered 
without neurologic deficits and demonstrated angiographical-
ly proven resolution of their hematomas [38].

Weaver et al. reported 2 cases: 1 patient with a temporal EDH 
in whom CT was performed 16 hours after injury, and the oth-
er with a temporoparietal extradural hematoma diagnosed 3 
days after injury; both were treated conservatively and the he-
matomas resolved spontaneously by 30 and 49 days follow-
ing injury, respectively [39].

In 1985, Bullock et al. reported 22 patients with an epidur-
al hematoma (12 to 38 ml in volume), all managed conser-
vatively and with a complete reabsorption of the hematoma. 
All the patients made a complete neurological recovery and 
showed resolution of the hematoma on CT scanning over a 
period of 3 to 15 weeks [40]. Pozzati et al. published a series 
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of 22 patients managed without surgery for acute extradural 
hematomas. All patients in this series were either asymptom-
atic or had only minimal neurological findings on admission. 

In all cases, serial CT scanning documented progressive reso-
lution of the clots, most within 1 month after the injury [41].

Authors Year No. of patients
Outcome in conservative 

management
No. of surgical 

treatment
Time to resorption

Xuxiang 1981 9 Favorable 0 Unknown

Weaver 1981 2 Favorable 0 30–49 days

Pang 1983 11
9 cases favorable (1 case of 
transitory vi nerve paresis)

2 4–7 weeks

Tochio 1984 3 Favorable 0 Unknown

Bullock 1985 123 111 cases favorable 12 3–15 weeks

Pozzati 1986 22 Favorable 0 30 days

Aoki 1988 2 Favorable 0 9 hours–13 days

Sakai 1988 37 Unknown 0 Unknown

Servadei 1989 42
38 favorable, 3 with minor sequelae, 

1 death
0 Unknown

Negishi 1989 4
3 cases favorable, 1 case mild 

motor deficit (other intracranial 
hemorrhages) 

0 Unknown

Knuckey 1989 22 15 cases favorable 7 Unknown

Hamilton 1992 18 Favorable 1 Unknown

Cucciniello 1993 57 Favorable 0 1–3 months

ChenTzu-Yung 1993 111 Favorable 14 Unknown

Tuncer 1993 15 Favorable 0 4 weeks

Kuroiwa 1993 1 Favorable 0 12 hours

Lahat 1994 14 8 favorable 6 Unknown

Malek 1997 1 Favorable 0 18 hours

Sullivan 1999 160 Favorable 0 Unknown

Miller 1999 2 Favorable 1 6 weeks

Kang 2005 1 Dead for cerebral edema 0 21 hours

Offner 2006 54 47 Cases favorable 7 Unknown

Balmer 2006 13 12 Cases favorable 1 2–3 months

Eom 2009 1 Favorable 0 16 hours

Jamous 2009 6 Favorable 0 2–3 months

Dolgun 2011 1 Dead for thoracic trauma 0 3 hours

Gülşen 2013 1 Favorable 0 12 hours

Chauvet 2013 1 Favorable 0 Unknown

Khan 2014 17 15 Cases favorable 2 Unknown

Table 1. Literature series of conservative management of intracranial epidural hematoma.
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Servadei et al. reported a study conducted at 3 Italian neuro-
surgical centers involving 158 patients admitted following mi-
nor head trauma who had CT evidence of significant extradural 
hematoma. The size of the hematoma (rather than location) 
and the degree of midline shift were the factors influential in 
decision for surgical treatment. Conservative management 
was utilized for hematomas having a maximum thickness of 
less than 10 mm with a midline shift of less than 5 mm. Both 
groups of patients had favorable outcomes in this study [42].

Chen Tzu-Yung et al. reported a series of 74 patients with a 
traumatic epidural hematoma and a Glasgow Coma Scale score 
of greater than 12, managed nonoperatively; 14 subsequent-
ly underwent surgical evacuation. They reported that only su-
pratentorial EDH with volume more than 30 ml, a thickness 
more than 15 mm, and a midline shift more than 5 mm re-
quired surgery [43].

Sullivan et al. reported a large series of 252 consecutive pa-
tients with acute epidural hematomas. Overall, 160 of the 
cases where managed nonsurgically with generally favorable 
outcomes [44].

Offner et al. studied 84 patients with epidural hematoma us-
ing the Saint Anthony Central Hospital trauma registry. The 
goal of the study was to compare patients who succeeded 
or failed nonoperative care to identify risk factors for failure. 
Overall, 64% of patients in the series were initially treated 
nonsurgically. Of these, 87% of the nonsurgically treated pa-
tients were able to be successfully managed without surgery. 
However, those who failed nonsurgical management were suc-
cessfully treated surgically in a delayed fashion without ad-
verse outcome [45].

Bullock et al. suggested criteria for the management of EDH 
in 2006. They strongly recommended urgent surgical manage-
ment for patients in coma (GCS score <9) with anisocoria and 
for those with a hematoma larger than 30 cm3 in size, regardless 
of the patient’s Glasgow Coma Scale (GCS) score. Patients with 
an EDH less than 30 cm3, less than 15-mm in thickness, with 
less than 5-mm of midline shift, and a GCS score greater than 8 
without focal deficits were felt to be candidates for nonsurgical 
management with close observation and serial CT scans [46].

In the current report, we describe a more severe and well doc-
umented epidural hematoma managed conservatively, with a 
favorable outcome. In our case, the “worst” CT scan demon-
strated a maximum thickness of 2.5 cm and 1.2 cm of midline 
shift. The approximate volume of the hematoma was estimat-
ed to be 30 ml. A key point of the current report is that the pa-
tient’s neurologic examination remained stable throughout the 
period of observation. To the best of our knowledge, this is one 
of the few well documented cases of an epidural hematoma 
of this magnitude managed successfully by nonsurgical care.

Many factors may play a role in the patient’s ability to toler-
ate a given clot volume, including rapidity of volume accumu-
lation, presence of associated intradural lesions, elasticity of 
the brain, combined volume of the sulci and other anatomic 
variations, and the location of the hematoma. EDH, both supra-
tentorial and in the posterior fossa, can be managed nonsurgi-
cally. A large volume EDH (>30 cm3) can be managed nonsurgi-
cally provided the GCS at presentation and follow-up remains 
the same, with symptomatic improvement [47].

It can be speculated that in our case not the arterial bleed-
ing but the venous one was the driving force of the enlarging 
EDH. So far studies on influencing factors as age, cerebral at-
rophy, the type of the trauma, the relationship of the primary 
lesion with intra and extra axial vascular structures and gen-
eral metabolic parameters are not been published.

Conclusions

This case report is intended to add to the growing knowledge 
regarding the best management of this serious and acute pa-
thology. Posttraumatic epidural hematoma presenting a max-
imum thickness of 2.5 cm, a midline shift of 1.2 cm, and ap-
proximate volume of 30 ml can be successfully managed in 
a conservative fashion. Further studies on influencing factors 
must be taken into consideration to allow an updated and more 
reliable systematization of this complex and challenging issue.
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