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Abstract Introduction Epidural hematoma (EDH) is generally a direct sequela of head injury.
Spontaneous EDH is rarely described in the literature. Spontaneous EDH can be caused
by infections of adjacent regions, vascular malformations of the dura mater, metasta-
ses to the bone skull, and disorders of blood coagulation. The preferred treatment is
surgical. The prognosis is directly related to the size, location, and Glasgow Coma Scale
score on admission and the underlying disease.
Methods A systematic literature review was conducted following the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines. We
performed the search in the PubMed/MEDLINE, Embase, and Scopus databases.
Abstracts and articles were screened according to our inclusion and exclusion criteria.
Results The literature review yielded 1,156 records from the databases, of which a
total of 164 full-text articles were included in the final synthesis, plus 22 additional
relevant studies. A total of 89 case report studies were included, providing 95 unique
patients. There was a predominance of coagulopathies as the main etiology of
spontaneous EDH. A total of 45.3% of the patients presented lesions in>1 brain
lobe. The frontal lobe was the most prevalent location of EDH. The most used
neuroimaging exam was computed tomography (CT). Surgical intervention was the
most common treatment performed. A total of 24.2% of the patients died.
Conclusion Nontraumatic EDH represents an uncommon manifestation of several
pathologies. Clinical investigation should be aware of such a possibility. Healthcare
professionals should value the physical examination and clinical history of the patient.
Given the scarcity of information on the pathogenesis of spontaneous EDH, further
studies are needed to better define intervention strategies and therapies for these
patients.
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Introduction

The most common cause of epidural hematoma (EDH) is a
traumatic brain injury and skull fracture.1 Spontaneous EDH
can arise from various pathological conditions, and its inci-
dence still uncertain in the literature.2 Thefirst reported case
of spontaneous EDH in the literature was in 1951, published
by Schneider et al.3 There have been several reports pub-
lished since then.

Spontaneous EDH is typically associated with four etio-
logical categories: pericranial infections, dural vascular mal-
formations, cranial metastases, and coagulation disorders.4,5

The present study is a systematic reviewof the literature that
aims to identify, compile, and analyze the case reports on
EDH of a nontraumatic cause.

Methods

Inclusion Criteria
Abstracts were screened and selected according to the
following inclusion criteria: articles published with full
text, articles that report at least one case of EDH, and articles
published in any language and year.

Exclusion Criteria
Weexcluded studies followingour defined exclusion criteria:
articles that did not report at least one original case report of

EDH, case reports of spinal EDH, case reports of traumatic
EDH, case reports published in conference proceedings,
letters to the editor, book chapters, articles that had not
been peer-reviewed, and EDH due to any neurosurgical
procedure.

Literature Search
We conducted a systematic review of the literature based on
the Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA)guidelines.6 We performed the
search in the PubMed/MEDLINE, Embase, and Scopus data-
bases in December 2020. Ethical approval and patient con-
sentwere not required as this is a systematic reviewbased on
published studies. Additional studies identified through the
selected articleswere analyzed and included according to the
inclusion and exclusion criteria.

Study Selection
The search yielded 1,039 potentially relevant articles after
the removal of duplicates. Two authors (Souza Junior J. F. and
Medeiros L. E. D. Q.) independently reviewed and selected
the studies using Rayyan QCRI (https://rayyan.qcri.org) soft-
ware.7We performed a selectionwith the reading of the title
and abstract of the articles, followed by full-text reading, and
the final inclusion depended on the agreement with all the
inclusion and exclusion criteria. The research included a total

Resumo Introdução Geralmente, o hematoma epidural (HED) é decorrente de traumatismo
cranioencefálico. O HED espontâneo tem sido ocasionado por infecção de áreas
adjacentes, malformação vascular na dura-máter, metástases para osso do crânio e
doenças da coagulação sanguínea. Seu prognóstico está diretamente relacionado com
o tamanho, a localização, o escore na escala de coma de Glasgow na admissão e a
doença de base.
Metodologia Uma revisão sistemática da literatura foi conduzida e seguiu as
diretrizes Preferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA, na sigla em inglês). Realizamos a pesquisa nos bancos de dados
PubMed/MEDLINE, Embase e Scopus. Os resumos e artigos foram selecionados de
acordo com os nossos critérios de inclusão e exclusão.
Resultados A revisão da literatura resultou em 1,156 registros nas bases de dados,
dos quais um total de 164 artigos com texto completo foram incluídos na síntese final;
mais 22 estudos relevantes foram adicionados. Um total de 89 estudos de caso foi
incluído, fornecendo 95 pacientes únicos. Havia uma predominância de coagulopatias
como a principal etiologia do HED espontâneo. Um total de 45,3% dos pacientes
apresentava lesões em> 1 lobo cerebral. A intervenção cirúrgica foi o tratamento mais
comum realizado. Um total de 24,2% dos pacientes morreu.
Conclusão Hematoma epidural não traumático representa uma manifestação inco-
mum de várias patologias. A investigação clínica deve estar atenta a tal possibilidade e
os profissionais de saúde devem valorizar o exame físico e a história clínica do paciente.
Dada a escassez de informações sobre a etiopatogenia do HED, mais estudos são
necessários para melhor definir estratégias de intervenção e terapias para estes
pacientes.

Palavras-chave

► hematoma epidural
espontâneo

► intracraniano
► não traumático
► hematoma epidural
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of 89 articles, representing 95 reported patients. The includ-
ed studies in our systematic reviewwere published between
1951 and 2020.

Data Extraction
The demographic data extracted from the reported patients
were: age (in years), gender, etiologic cause of thehematoma,
location,modality of imaging exams, treatment adopted, and
outcome.

Results

The literature review yielded 1,156 records in the databases.
After duplicates were removed, 1,039 were screened, 164
full-text articles were assessed for eligibility, and 67 were
included in the final synthesis, plus 22 additional relevant
studies, providing data on 95 individual patients. The sum-
mary of the selected reports is presented in►Table 1. A total
of 89 case report studieswere included (►Fig. 1). Themedian
age of the patients was 24.3 years old, the oldest patient was
70 years old, and the youngest was 28 days old. A total of
65.2% of the patients were male, and 34.7% were female.

Among the etiologies of spontaneous EDH, there was a
predominance of coagulopathies (40%), followed by pericra-
nial infections (19%), neoplasms (14.7%), eosinophilic gran-
uloma (7.4%), dural vascular abnormalities (2.1%), kidney
disease (5.3%), medication (3.1%), systemic lupus erythema-
tosus (2.1%), cardiac surgery (1%), hysterical crying (1%),
intracranial hypotension (1%), and intradiploic epidermoid
cyst (1%). The etiology of EDHwas unknown in 2 cases (2.1%).
A total of 45.3% of the patients presented lesions in>1 brain
lobe. The most prevalent location of spontaneous EDH was
the frontal lobe (37.9%), followed by the parietal lobe (29.5%),
the temporal lobe (17.9%), and the occipital lobe (8.4%). Other
locations, such as cerebellar (1%) and retroclival (1%), were
less frequent; the locationwas not reported in 2 cases (2.1%).

Themost used neuroimaging examwas computed tomog-
raphy (CT) (88.4%), followed by magnetic resonance imaging
(MRI) (23.1%), cerebral angiography (12.6%), simple radiog-
raphy (9.5%), and angio-MRI (2.1%). The treatment per-
formed most frequently was surgical intervention (81%),
followed by conservative treatment (14.7%), and not
reported (4.3%). Among the cases, 23 patients (24.2%) died
and 75.8% progressed satisfactorily with total or partial
symptom remission.

Discussion

Epidural Space and Epidural Hematoma Formation
The epidural space is located between the inner layer of the
skull bones and the dura mater and is closely adhered to the
skullcap and cranial sutures (EDHs are usually limited in
their extent by the cranial sutures). Themajority of the blood
supply of the dura mater arises from the middle meningeal
artery. Spontaneous EDH is associated with four etiological
categories1,4,5: pericranial infections, dural vascular malfor-
mations, skullcap metastasis, and coagulation disorders. In
the present study, we observed other infrequent etiologies:

Table 1 Summary of reported cases of nontraumatic epidural
hematomas, age/gender

Author, year Age/gender

Pericranial infections

Schneider et al., 19513 21/M

Schneider et al., 19513

Novaes et al., 196540
21/M
26/M

Kelly et al., 196828 11/M

Clein,197039 18/M

Sanchis et al.,19751 13/M

Marks et al., 198229 31/M

Ataya, 198630 31/M

Sakamoto, et al., 199731 16/F

Hamamoto et al., 19984 15/M

Papadopoulos et al., 200132 17/M

Griffiths et al., 200234 17/M

Moonis et al., 200233 21/M

Chaiyasate et al., 200735 14/F

Knopman et al., 200871 11/M

Takahashi et al., 201036 10/F

Cho et al., 201137 12/F

Spennato et al., 201238 12/F

Neoplasm

Anegawa et al., 198974 32/F

Kuga et al., 199073 65/M

Nakagawa et al., 199284 52/M

Simmons et al., 199975 67/M

Hayashi et al., 200085 70/M

Dufour et al., 200176 36/F

Hassan et al., 200926 55/F

Kanai et al., 200981 56/M

Kim et al., 201080 53/M

Woo et al., 201082 46/M

Mahore et al., 201472 12/M

Kim et al., 201679 41/M

Ramesh et al., 201777 40/F

Zhao et al., 202078 45/F

Coagulopathies

Cooper et al.,197955 6 w/F

Kuwayama et al.,198553 21/F

Grabel et al., 198959 2/M

Karacostas et al., 199142 19/M

Resar et al., 199643 14/M

Ganesh et al., 200144 11/M

Okito et al., 200467 12/M

Okito et al., 200467 2/M
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eosinophilic granuloma,8,9,10,11,12,13,14 kidney dis-
ease,4,5,15,16,17 associatedwith drug therapy,16,18,19 systemic
lupus erythematosus,20,21 cardiac surgery,22 historical cry-
ing,23 intracranial hypotension,24 and intradiploic

Table 1 (Continued)

Author, year Age/gender

Ng et al., 200461 52/M

Dixit et al., 200486 17/M

Dahdaleh et al., 200962 18/M

Iliescu et al., 200960 28/F

Pati et al., 200957 32/F

Pallotta et al., 201069 21/M

Vural et al., 201051 7/F

Azhar et al., 201087 12/M

Arends et al., 201145 19/M

Bölke et al., 201246 19/M

Babatola, et al., 20122 18/M

Page, et al., 201488 7/F

Page et al., 201488 20/M

Serarslan et al., 201489 19/F

Ilhan et al., 201470 15/M

Kilit et al., 201456 13/F

Farah et al., 201452 2/M

Hettige et al., 201563 7/F

Oka et al., 201564 19/M

Zhang et al., 201558 21�/F

Ewane et al., 201668 20/M

Saul et al., 201766 18/M

Mishra et al., 201765 18/M

Komarla, et al., 201847 18/F

Komarla et al., 201847 17/M

Banerjee et al., 201848 -/M

Saha et al., 201949 20/F

Prabhu et al., 201954 21/F

Tomboravo et al., 201950 21/M

Ntantos et al., 202027 44/F

Eosinophilic granuloma:

Cho et al., 20018 2/M

Chen et al., 20029 2/M

Mut et al., 200410

Bhat et al.,201011
9/M
10/M

Sadashiva et al., 201612 15/M

Bakhaidar et al., 201613 7/M

Al-Mousa et al., 202014 3/M

Renal disease

Hamamoto et al., 19984 12/F

Shahlaie et al., 20045 16/M

Zheng et al., 200915 54/F

Khan et al., 201716 40/M

Yadav et al., 201617 39/M

(Continued)

Table 1 (Continued)

Author, year Age/gender

Medication

Ruschel et al., 201618 39/M

Khan et al., 201716 30/F

Fukai et al., 201919 27/F

Systemic lupus erythematous

Song et al., 201520 29/F

Yin et al., 201921 45/F

Vascular and dural abnormalities

Sanchis et al.,19751 59/F

Hasegawa et al., 198383 11/F

Cardiac surgery

Ahmad et al., 200522 4/M

Hysterical crying

Chen et al., 201823 19/F

Intracranial hypotension

Cho et al., 200924 36/M

Intradiploic epidermoid cyst

Wani et al., 200825 60/M

Unknown etiology

Ng et al., 200461 23/F

Bolliger et al., 200741 67/M

Abbreviations: F, female; M, male; w, weeks.
�Age of admission differs from the age of onset of epidural hematoma.

Fig. 1 Flowchart of the present systematic literature review.
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epidermoid cyst.25 Hassan et al.26 suggest that the term
nontraumatic is more appropriated than spontaneous to
refer to EDH because this kind of EDH is invariably associated
with a primary cause. Despite this discussion, we used both
expressions as synonyms in the present study.

The CT image of an EDH is an extra-axial collection in the
shape of a biconvex lens.22 The mechanisms involved in each
etiology are different. There are three propositions about the
pathophysiological mechanisms described in the litera-
ture:27 cranial injury leading to elevation of the periosteum
and rupture of the cortical bone margin and consequent
hemorrhage in the epidural space, abnormal anatomy caused
by a pathological process of chronic medullary hematopoie-
sis, and insufficient venomous drainage leading to cerebral
edema and hemorrhage. The occurrence in the population is
rare, with a very uncertain incidence in the literature.

Pericranial Infections
Among the EDH cases associated with pericranial infections,
sinusitis28,29,30,31,32,33,34,35,36,37,38 was the most common
etiology (►Table 2). Schneider et al.,3 reported in 1951the
first case in the literature of 2 patients with distinct pericra-
nial infections. These authors also recognized errors in the
management of one of the patients, who died, partially in
consequence of a failure to consider that the intracranial
lesion presented could be of any nature, except an inflam-
matory condition, as well as amistake in not having properly

associated the findings of the physical examination and of
the topography of the lesion.

There are two possible explanations for epidural bleeding
and hematoma formation in patients with pericranial infec-
tions: a) extension of the infectious process to the external
surface of the dura mater, promoting vasculitis and rupture
of epidural vessels, thus causing blood leakage; and b)
progressive detachment of the dura mater from the internal
bone surface and vascular injury due to excessive accumula-
tion of exudate or air from the infected area.4 The first
mechanism is justified based on radiological, operative,
and histological evidence available, which observed proxim-
ity of the bone structures to the infectious process (focal
osteitis).1,28,32,39 The second possible mechanism is shown
by a progressive displacement of the dura mater from the
internal bone surface due to excessive accumulation of
purulent exudate or air from the infected area, leading to
vascular injury and to the development of EDH.1

It is known that a mechanism involved in EDH formation
in patients with pansinusitis involves infection by a retro-
grade route through the valveless vessels or diploic vascular
channels, leading to inflammation weakening the vessel
walls, which, in turn, leads them to rupture, as reported by
Chaiyasate et al.35 The typical clinical presentation of EDH
associated with craniofacial infection occurs with headache,
vomiting, and decreased level of consciousness preceded by
signs and symptoms of the primary site of infection.34

Table 2 Summary of reported cases of spontaneous epidural hematoma associated with pericranial infection

Author, year EDH etiology EDH site Diagnostic imaging exam Surgery Outcome

CT MRI AG Rx Others

Schneider et al., 19513 Otitis media Right temporal Autopsy No Died

Schneider et al., 19513 Otitis media Right frontotemporal x EEG Yes Recovered

Novaes et al., 196540 Otitis media Temporal x x Yes Recovered

Kelly et al., 196828 Frontal sinusitis Left frontal x T-99 BS Yes Recovered

Clein,197039 Otitis media Left frontoparietal Autopsy No Died

Sanchis et al.,19751 Otitis media Right temporal x x Yes Recovered

Marks et al., 198229 Sinusitis Right frontal x x Yes Recovered

Ataya, et al., 198630 Chronic sinusitis Left frontal x x Yes �
Sakamoto et al., 199731 Maxillary sinusitis Left frontal x Yes Recovered

Hamamoto et al., 19984 Pansinusitis Left frontal x x Yes Died

Papadopoulos et al., 200132 Frontal sinusitis Right frontal x Yes Recovered

Moonis et al., 200233 Sphenoid sinusitis Left temporal x x Yes Partially
recovered

Griffiths et al., 200234 Frontal sinusitis Frontal x Yes Recovered

Chaiyasate et al., 200735 Pansinusitis Right frontal x Yes Recovered

Knopman et al., 200871 Otitis media Right temporal x x Yes Recovered

Takahashi et al., 201036 Sphenoid sinusitis Right temporal x x x Yes Recovered

Cho et al., 201137 Sphenoid sinusitis Right temporal x x Yes Recovered

Spennato et al., 201238 Frontal sinusitis Right frontal x x� Yes Recovered

Abbreviations: AG, angiography; CT, computed tomography; EEG, electroencephalogram; MRI, magnetic resonance imaging; RX, radiography; T-99
BS, technetium-99m brain scan.
�Angio-CT.
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The most frequent symptoms presented by the patients
with pericranial infections (►Table 2) were: headache, fever,
nausea/vomiting, and drowsiness. Among the reports with
ocular involvement, the most common sign among the
patients was periorbital edema (38.9%),3,28,29,30,31,35,38 ani-
socoria,3,40 exophthalmos (11.1%), 31,38 and papilledema
(1%).4

Spennato et al.38 reported the following data in a series of
caseswith pericranial infections: themean age observedwas
20 years old, most common in males (8:2), and frontal
location EDHwas themost frequent. These datawere similar
to the findings of Cho et al.37 In Asia, case reports of
spontaneous EDH associated with sinus infections were
more frequent due to the higher incidence of chronic peri-
cranial infection cases among Asians.37

The most commonly used imaging exam in patients with
pericranial infections was CT, followed by x-ray. These
imaging exams contribute to evaluate the anatomy of the
paranasal sinuses and verify the existence of fractures. The
treatment performed in most cases was that of the infection
etiology, associated with craniotomy and drainage of the
hematoma.

Coagulopathies
It is known that coagulopathies may be responsible for
spontaneous bleeding, including epidural bleeding.41 In
the present study, the observed coagulopathies (►Table 3)
were: sickle cell anemia (SCA),2,42,43,44,45,46,47,48,49,50 coag-
ulation factor XIII deficiency,51,52 hypofibrinogenemia,53,54

vitamin K deficiency,55 congenital afibrinogenemia,56,57 im-
mune thrombocytopenic purpura,27,58 myelodysplastic syn-
drome,59 disseminated intravascular coagulation (DIC),60

and liver disease61. Coagulation disorders and pericranial
infections are the two major categories of pathologies with
which EDH is associated. In the present literature review,
among all the included cases of spontaneous EDH, coagulo-
pathies were predominant. Sickle cell anemia was the most
common coagulopathy observed.

The first reported case in the literature was in 1979 by
Cooper et al.,55 of a 6-week-old patient with vitamin K
deficiency who required surgical intervention for hematoma
evacuation. The most frequent etiology of spontaneous EDH
observed in the present study was SCA, accounting for 27.4%
of all 95 patients listed in ►Table 1. Sickle cell anemia,
characterized by changes in the shape of red blood cells
and intermittent intravascular obstruction of blood flow,
represents a common genetic disorder, especially among
African Americans (1:600).62,63

Epidural hematoma is the most common neurosurgical
emergency complication in patients with SCA48; however, it
still is a rare manifestation. Nevertheless, in patients with
SCA, EDH should be suspected if the patient starts presenting
with sudden headaches or other signs of intracranial hyper-
tension, leading to a search for bone lesions and hemostatic
disorders, such as thrombocytopenia.64

The symptoms presented by SCA patients differ from the
classical symptoms of EDH caused by trauma, which often
have a lucid interval in clinical condition, as suggested by

Babatola et al.2 Among homozygous patients, chronic hemo-
lytic anemia may occur, with increased susceptibility to
infections, vaso-occlusive crises, and cerebrovascular disor-
ders (especially cerebral ischemia), which can worsen the
clinical conditions of the patient.63

A SCA crisis may increase the hematopoietic demand on
cranial medullary tissue, predispose to bone margin disrup-
tion and subsequent hemorrhage. All patients reported by
Mishra et al.65 had an SCA crisis that preceded the EDH. The
exact mechanism of EDH in patients with SCA is unknown,
but it is possibly related to bone infarction.64 Bone infarction
has been related to hematoma cases, possibly due to perios-
teal elevation and disruption of the bone margin.2 Bone
infarction has been reported in long bones, the spine, the
sternum, and the ribs and is commonly associated with
adjacent edema and hemorrhage.66

A literature review conducted in 2015 noted an anatomi-
cal correlation between bone infarction and EDH location,
but the direct cause has not yet been established.63 In
contrast, studies hypothesized that cases of spontaneous
EDH are not associated with bone infarction and may occur
due to abnormalities in cranial anatomy,2 so that chronic
expansion of hematopoietic tissuemay rupture the inner and
outer margins of the bone, causing extravasation of blood
and medullary tissue into the subgaleal or epidural spaces.
Another proposed mechanism has been less discussed and
considers that the insufficient venous drainage in sickle cell
pathology is possibly responsible for edema and
hemorrhage.67

The combination of MRI and angio-MRI is typically per-
formed in patients with SCA to investigate headache, weak-
ness, and vision changes associated with symptoms of a
possible stroke, especially in children.47 An extradural het-
erogeneous hypodense lesion presenting on imaging exams
can be interpreted as a chronic EDH or an acute EDH with
noncoagulated blood due to a low hemoglobin level.65 Crisis
prevention occurs through adequate hydration, folic acid
consumption, and regular rest.65 This prevention is essential
in the care of SCA patients and prevents neurosurgical
events.

There is no cure reported for this condition, and the
management of symptomatic events involves the adminis-
tration of fluids, appropriate analgesia, intravenous anti-
biotics (in case of isolated focal infection), and low
molecular weight heparin as a prophylactic treatment,
which can contribute to the prevention of crises due to the
reduction of blood flow in the small circulation.63 Studies
have shown that general anesthesia and surgical trauma can
precipitate red blood cell sickling factors, resulting in post-
operative complications previously described in between 25
and 30% of patients.68 Therefore, patients with SCA should be
evaluated regarding surgical intervention by neurosurgeons,
anesthesiologists, and hematologists, to ensure patient safe-
ty. In this scenario, early intervention and adequate imaging
tests can modify the evolution of the patient.69

Another coagulopathy reported as the underlying etiology
for EDH formation is factor XIII deficiency.51,52 Coagulation
factor XIII deficiency is a rare phenomenon of low incidence
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worldwide, defined as an autosomal recessive disorder.46

Farah et al.46 reported the first case of EDH in a child with
coagulation factor XIII deficiency. The diagnosis of coagula-
tion factor XIII deficiency can be performed by quantitative
analysis of the plasma levels of factor XIII in both the patient
and family members.

Hypofibrinogenemia is a rare disorder defined by a defi-
ciency in bloodstream fibrinogen levels (< 2 g/L), but not by
its complete absence.54 The frequency of intracranial bleed-
ing in patients with hypofibrinogenemia is known to be
between 7.3 and 13%.36,37 Medical professionals must pay
attention to the immediate correction of the coagulation
profile. This correction is possible through transfusion of
fresh frozen plasma and cryoprecipitate, preoperatively or
intraoperatively. Tranexamic acid can also be added to the
therapy.54

A coagulopathy that is similar to hypofibrinogenemia is
afibrinogenemia.56,57 Afibrinogenemia is considered a rare
coagulation disorder with an estimated prevalence of
1/1,000,000 worldwide. Half of the congenital afibrinogene-
mia cases reported in the literature result from a consan-
guineous marriage in the family history. Pati et al.70

suggested that the ideal level of fibrinogen in the blood-
stream should be>1g/L, while Kilit et al.63 suggested that
these levels should be � 1.5 g/L.

Disseminated intravascular coagulation (DIC) has been
reported as a cause of EDH, either alone or associated with
SCA. Iliescu et al.60 reported one case of a pregnant woman
who underwent curettage after spontaneous termination of
pregnancy and evolved with spontaneous EDH and subse-
quent death due to DIC. Intrauterine fetal demise is often
responsible for the onset of severe DIC, and according to the
medicolegal literature, several forms of intracerebral hem-
orrhage may be complications of this hematologic entity.60

Other studies reported the same condition secondarily to
metastatic processes66,68 or SCA.11,12,48 Saha et al.49 ob-
served 100% mortality in patients with spontaneous EDH
who suffered from DIC, which is similar to that observed in
the present study.

Immune thrombocytopenic purpura (ITP) is another coa-
gulopathy correlated with the occurrence of spontaneous
EDH. However, its pathophysiological role has been
explained by different mechanisms. Zheng et al.15 reported
a patient with spontaneous EDHwith chronic evolutionwho,
although presenting only with headache, had large volume
and advanced calcification. Thus, thrombocytopenia may be
directly associated with chronic bleeding. Ntantos et al.27

reported a case of acute development with multiple neuro-
logical deficits in a patient with ITP refractory to pharmaco-
logical treatment. It is relevant to consider that the escalating
therapy in these cases uses thrombopoietin receptor agonist
drugs, assuming the riskof cerebral thrombotic events. Given
this, hypercoagulability and venous stasis may be the con-
nective link between ITP and spontaneous subdural and
epidural hemorrhages, by venous rupture and dissection of
the periosteal layer of the meningeal, respectively.27,71

There is a case report in the literature of spontaneous EDH
associated with myelodysplastic syndrome (MDS) describedTa
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by Grabel et al.59 in a child on dailywarfarin use. The cause of
bleeding remains obscure due to the previous coagulopathy
of the patient. Grabel et al.59 recommended the regular use of
CT to evaluate pediatric patients with coagulopathy who
presented altered mental status.

Neoplasms
Spontaneous EDH caused by neoplasms is a rare condition,
with the most common lesions being hepatocellular carci-
nomas.72 In the present literature review, among the
patients who presented neoplastic lesions
(►Table 4),26,72,73,74,75,76,77,78 reports involving metastasis
from hepatocellular carcinoma prevailed (50%), followed by
metastasis from lung carcinoma. The reason why cranial
metastases derived from hepatocellular carcinoma cause
EDH more often than other tumors still uncertain, but it is
known that they may frequently contribute to intracranial
bleeding79; what is already known is that carcinomas should
be considered as a differential diagnosis in the evaluation of
patients with EDH.80

The first report of spontaneous EDH involving a primary
tumorwas described byMahore et al.,72 and the lesion located
in the patient was an angiosarcoma. The most common
location of hematomas in patients with neoplastic lesions is
intratumoral or intraparenchymal, and rarely epidural.80

AmongEDHscausedbyneoplastic disease in thepresent study
(►Table 3), the most common location observed was in the
parietal region (78.6%); the hematoma was present overlap-
ping>1 brain lobe in 50% of the cases. Based on the report by
Hassan et al.,26 the possible mechanism involved in the
formation of HE in patients with dural metastasis is the
rupture of cerebral blood vessels from micrometastases.

In a pediatric case reported in India,72 the authors con-
cluded that the possible triggering factor for intracranial
bleeding and EDH formation would be the fragility and
dysplasia of the thin vessels in the tumor tissue, associated
with tissue necrosis. Similar observations were made by
Anegawa et al.,74 who suggested that hemorrhages initiated
in a small intratumoral artery accelerate the displacement of
the dura mater.

Cranial metastases due to hepatocellular carcinoma are
rare among patients with this neoplasm, ranging from 0.4 to
1.6%.81 In most EDH cases due to hepatocellular carcinoma,
the bleeding derives from the middle meningeal artery, the
emissary veins, and the venous sinus.80Woo et al.82 reported
the case of a patient with hepatocellular carcinoma located at
the base of the skull, and the authors demonstrated that the
bleeding arose from the diploic space and that the liver
dysfunction was an intensifying factor of the bleeding.

Lung carcinomas, especially small cell carcinomas, com-
monly metastasize to the central nervous system (CNS)
and account for between 60 and 70% of CNS metastases,
being rarer in the epidural space, with a frequency
of<3.6%.75

Simmons et al.75 suggested that the treatment of neuro-
logical involvement in patients with metastasis should have
an aggressiveness proportional to the oncologic treatment,
justified in the high potential for deterioration of the clinical
picture. In the present review, 57.1% of the patients with a
neoplastic lesion died due to failure in the primary tumor
organ or went into a permanent vegetative state. Among the
other case reports, the prognosis ranged from the partial
improvement of the clinical status to complete improvement
and return to chemotherapy.

Table 4 Summary of reported cases of spontaneous epidural hematoma associated with neoplastic disease

Author(s), year EDH etiology EDH site Diagnostic imaging
exam

Surgery Outcome

CT MRI AG Rx

Anegawa et al., 198974 Metastasis of ovarian carcinoma Right parieto-occipital x Yes Recovered

Kuga et al., 199073 Metastasis of hepatocellular carcinoma Right parietal x x Yes Died

Nakagawa et al., 199284 Metastasis of hepatocellular carcinoma Occipital x Yes Died

Simmons et al., 199975 Lung carcinoma metastasis Right parietal x Yes Partially
recovered

Hayashi et al., 200085 Metastasis of hepatocellular carcinoma Right parietal x x x Yes Died

Dufour et al., 200176 Meningioma Parietal x x x No Recovered

Hassan et al., 200926 Lung carcinoma metastasis Right parieto-temporal x Yes Partially
recovered

Kanai et al., 200981 Metastasis of hepatocellular carcinoma Left parieto-occipital x Yes Died

Kim, et al., 201080 Metastasis of hepatocellular carcinoma Right temporal x Yes Died

Woo et al., 201082 Metastasis of hepatocellular carcinoma Right parieto-temporal x Yes Vegetative
state

Mahore et al., 201472 Angiosarcoma Left cerebellar hemisphere x x Yes Recovered

Kim et al., 201679 Metastasis of hepatocellular carcinoma Left parieto-occipital x Yes Died

Ramesh et al., 201777 Peripheral nerve sheath metastasis Right parietal x x Yes Recovered

Zhao et al., 202078 Gastric carcinoma metastasis Parietotemporal x Yes Died

Abbreviations: AG, angiography; CT, computed tomography; MRI, magnetic resonance imaging; RX, radiography.
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Eosinophilic Granuloma

The case reports of spontaneous EDH due to eosinophilic
granuloma (EG) represented 7.3% of all patients in the
present study (►Table 5). Eosinophilic granuloma is related
to Langerhans cell histiocytosis, a rare immunological disor-
der characterized by histiocytic proliferation in multiple
organs. In this context, EG represents the local form of
histiocytosis and occurs predominantly in children and
adolescents.12 In our literature review, we observed, among
the EG group, that the mean age of the patients was 6.8 years
old, ranging from 2 to 15 years old, which reinforces the
occurrence among young patients.

Al-Mousa et al.14 reported a case of a 3-year-old childwho
presented an EDH associated with EG, verified through CT in
an osteolytic lesion closely associated with the hematoma
and histopathological analysis confirming the type of lesion.
The association between EG and HE is rare, and the patho-

genesis is explained in several ways: stretching of the dura
mater during granuloma growth, bleeding of dural neovas-
cularization, erosion of dural surface vessels, and intradiploic
erosion.12 We observed in the present study that the highest
occurrence of EG was in the parietal region, followed by the
occipital region. In all cases, CTwas performed for diagnosis.
Surgical intervention was also performed in all patients. All
patients listed in ►Table 5 were male.

Chronic Renal Disease

Chronic renal disease is currently a worldwide public health
problem, with an increasing incidence, and it is known that
intracranial hemorrhages are a rare but possible presenta-
tion, usually spontaneous.17 In some case reports,4,5 renal
diseasewas considered the etiologyof spontaneous EDH. The
exact mechanism by which chronic renal disease causes
bleeding is not understood, but it is comprised that platelet

Table 5 Summary of reported cases of spontaneous epidural hematoma associated with other causes

Author, year EDH etiology EDH site Diagnostic imaging
exam

Surgery Outcome

CT MRI AG Rx

Hamamoto et al., 19984 Kidney disease Right occipitotemporal x x Yes Died

Cho et al., 20018 Eosinophilic granuloma Left occipital x Yes �
Chen et al., 20029 Eosinophilic granuloma Left occipital x Yes �
Mut et al., 200410 Eosinophilic granuloma Occipital (bilateral) x x Yes Recovered

Shahlaie et al., 20045 Chronic kidney disease Left temporoparietal x Yes Died

Ahmad et al., 200522 Cardiac surgery Posterior fossa x Yes Recovered

Wani et al., 200825 Intradiploic
epidermoid cyst

Left parietooccipital x Yes Recovered

Cho et al., 200924 Intracranial hypotension Retroclival region x x No Recovered

Zheng et al., 200915 Chronic kidney disease Left temporoparietal x x No Recovered

Bhat et al., 201011 Eosinophilic granuloma Right parietal x Yes

Song et al., 201520 Systemic lupus
erythematosus

Right frontal and right
temporoparietal

x Yes Recovered

Yadav et al., 201617 Chronic kidney disease Frontal (bilateral) x Yes Recovered

Ruschel et al., 201618 Drug therapy Left parietal x Yes Partially
recovered

Sadashiva et al., 201612 Eosinophilic granuloma Right temporoparietal x x Yes Recovered

Bakhaidar et al., 201613 Eosinophilic granuloma Right parietal x Yes Recovered

Khan et al., 201716 Chronic kidney disease Frontal (bilateral) x No Recovered

Khan et al., 201716 Drug therapy Frontoparietal x Yes Recovered

Chen et al., 201823 Hysterical crying Left frontal and
right frontal�

x Yes Recovered

Fukai et al., 201919 Drug therapy Right frontal x x x Yes Recovered

Yin et al., 201921 Systemic lupus
erythematosus

Left temporoparietal.
Frontal and left
occipital�

x Yes Died

Al-Mousa et al., 202014 Eosinophilic granuloma Left parietal x Yes Recovered

Abbreviations: AG, angiography; CT, computed tomography; MRI, magnetic resonance imaging; RX, radiography.
�At different times.
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dysfunctions have been documented in patients with ure-
mia, a condition that predisposes to the appearance of
spontaneous bleeding.15 Shahlaie et al.5 reported a case of
a patient in end-stage renal disease in the absence of
hemodialysis, associating the pathogenesis to the uremia
or hypertension of the patient. In an attempt to elucidate the
pathogenesis of EDH in the light of chronic renal disease,
Khan et al.16 reported the following causes: fluctuations in
ICP during hemodialysis, associated arterial hypertension,
uremic platelet dysfunction, use of heparin during hemodi-
alysis, and direct activation of tissue plasminogen activator
as a result of hemodialysis.

It is not understood in the literature whether hematoma
drainage andbrain decompression contribute significantly to
the bleeding process in patients with an evident propensity
for epidural bleeding,5 but it is known that early diagnosis
and treatment of coagulopathies should be done if avail-
able.17 Thus, signs such as sudden and severe headache
associated with nausea and vomiting, despite the absence
of trauma, should be investigated, and spontaneous EDH
must be taken into consideration.17

Medication

Among the reports of spontaneous EDH, some case
reports16,18,19 have been related to drug therapy. Ruschel
et al.18 reported a case of EDH in a 39-year-old patient using
rivaroxaban. The use of rivaroxaban poses a risk of develop-
ing hematomas that is 40% lower than the risks posed by the
use of Warfarin.18 Khan et al.16 reported a patient in treat-
ment for tuberculosis, which led to decreased renal function
and consequent EDH formation. As in reports of EDH result-
ing from renal disease, the exact mechanism for hematoma
formation is still not widely understood.

Fukai et al.19 reported a patient using fingolimod who
developed EDH, which may cause arterial vasospasm and
reversible posterior encephalopathy syndrome. In this re-
port, the patient had multiple sclerosis, and it is known that
this group of patients is more vulnerable to vascular damage,
especially those who use fingolimod, which may induce
hemorrhage or ischemia, either by vasospasm or vascular
rupture, but this fact is still controversial.

Systemic Lupus Erythematosus

Systemic lupus erythematosus (SLE) constitutes an autoim-
mune disease characterized by clinical heterogeneity. In
patients with SLE, EDH can result from thrombocytopenia,
hypertension, hemorrhagic infarction, hyperlipidemia, coag-
ulation disorder, and cerebrovascular disease, presenting as a
severe comorbidity among these patients.21 Song et al.20 also
suggested that EDH secondary to SLE may regress more
rapidly than EDH of traumatic origin and that increasing
the dosage corticotherapy drugs is a relevant condition in the
treatment of these patients. The thrombocytopenia pre-
sented can derive from several situations, such as platelet
destruction by antibodies, therapy with immunosuppressive
agents, antiphospholipid antibody, thrombotic microangi-

opathy, medullary depression, and disorder in the matura-
tion of megakaryocytes.21

Vascular and Dural Abnormalities

Dural vascular malformations are considered rare lesions
with an infrequent occurrence of EDH. In 1983, Hasegawa
et al. reported a case of spontaneous EDH associated with a
pseudoaneurysm of the middle meningeal artery, and the
patient also had frequent reports of otitis media.83 Sanchis
et al.1 reported a case of a patient with a saccular aneurysm
of the right middle meningeal artery and parietal dural
angioma associated with an EDH. Both patients in the
reported cases reported no history of trauma. Dural vascular
malformations rarely lead to hematoma formation, but when
they occur, they can be seen in the epidural space.4

Other Etiologies

Besides the already mentioned reports, Chen et al.23

reported an uncommon case of spontaneous EDH due to a
hysterical crisis; the authors associate the formation of the
hematoma to hyperventilation during the crisis. The patient
described by Chen et al.23 presented to the emergency room
twice, at 2-year intervals, both times with EDH due to
hysterical crying. In the first admission, the EDHwas located
in the left frontal lobe, and 2 years later, during the second
admission, the EDH was located in the right frontal lobe. In
the report, the patient did not have any comorbidities or
clinical, laboratory, and imaging findings that would explain
the bleeding. The authors further reported that crying indu-
ces hypertension and microbleeding of the dural vessels,
which may cease spontaneously under normal conditions.
Hysterical cryingmay be followed by acute hyperventilation,
hypocapnia, and arterial constriction, which leads to a
reduction in cerebral blood flow. The decrease in cerebral
flow leads to decreased ICP, promoting dural detachment
from the bone tissue, thereby triggering the formation of
EDHs.

Ahmad et al. reported a case of a patient with EDH
following cardiac surgery. Deterioration of the neurological
status after cardiac surgery usually occurs due to cerebral
edema or embolization. Patients with deteriorating neuro-
logical conditions after cardiac surgery should also be inves-
tigated for the presence of a hematoma. The cause may be
heparinization during the procedure or even hypotension
during cardiac arrest23. In the present review, one report24

considered that the formation of EDHwas due to intracranial
hypotension and possibly resulted from a systemic condi-
tion. This latter event may cause the rupture of vessels in the
dura mater with the variation in brain volume.22

Wani et al.25 reported the case of an EDH secondary to an
intradiploic epidermoid cyst. Intradiploic epidermoid cysts
can elevate ICP or eventually evolve intomalignancy. Imaging
examination can define well the radiolucent lesion with
sclerotic borders centered in diploe. The mechanism sug-
gested by the authors25 consists of continuous dural detach-
ment and consequent bleeding from dural vessels or of
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bleeding from diploid vessels and extravasation from unno-
ticed trauma.

Evaluation and Diagnosis

The signs and symptoms of acute EDH involve neurological
impairment, sometimes indicating the need for surgical
intervention. Sudden headache and consciousness distur-
bances are the main manifestations of EDH.50 In the
present study, the clinical picture of the patients varied
according to their underlying etiology, location, and EDH
volume.

Regarding the evaluation of the patients with spontane-
ous EDH, clinical examination is the main form of exploring
the complaints of the patients. We should pay special atten-
tion to the physical examination of the sinuses, the ears, and
the chest. Other methods of investigation are sinus radiog-
raphy (sinus infection), lung radiography (lung mass), ab-
dominal CT (liver neoplasms or other vascular changes),
coagulogram (coagulopathies), and histological analysis of
hematomas and abnormal tissues.26 Among the imaging
examinations, CT remains the most widely used because of
the lower cost and the ease and quickness of image acquisi-
tion. The diagnosis of EDH is confirmed with CT, and if
specific findings associated or not with clinical deterioration
are found, emergency surgery should be performed.17

Epidural hematomas present at CT as an extra-axial
collection in the shape of a biconvex lens.22 In the evaluation
of the CT, the size and the mass effect of the hematoma and
the deviation of midline structures should be observed. The
CT has also been useful to evaluate osteolytic lesions in the
skull cap.9 Magnetic resonance imaging (MRI) has been
indicated in case of doubt in the diagnosis and in the
differential diagnosis.35 Magnetic resonance imaging exam-
ination can reveal cranial convexity infarctswhere the EDH is
located, a common condition among EDH secondary to
SCA.63

Treatment

The choice between conservative treatment and a surgical
intervention depends not only on the size of the hematoma
but also on the severity of symptoms and disease progres-
sion.76 Deterioration of neurological conditions is a relevant
factor influencing surgical indication.

In our study, the most common treatment was surgery,
representing 81% of the cases. Among the surgical interven-
tions, osteoplastic craniotomy followed by hematoma drain-
age was the most common procedure. Conservative
treatment represented 14.7% of the cases and is related to
themanagement of the underlying disease that triggered the
formation of the hematoma. Deaths were more frequent
among patients who presented neoplastic lesions as the
etiology for the formation of the hematoma. The time course
of the patients in each study was different, ranging from
observation during hospital discharge to a 4-year prospec-
tive follow-up.

Conclusion

Nontraumatic EDH represents an uncommon manifestation
of several pathologies. A clinical investigation should be
attentive to such a possibility since this condition is amena-
ble to medical intervention and presents a good prognosis
when diagnosed early. Health professionals must pay atten-
tion to the physical examination and to the clinical history of
the patient to better understand and approach the patient
with EDH. In this sense, it is also important to study the
pathogenesis of spontaneous EDH in each etiology, due to the
scarcity of precise information about the nature of these
events. These strategies may improve the therapies for the
treatment of this condition, especially in prevention.
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