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18.1	� Introduction

Since acute subdural hematoma (aSDH) is a 
pathology that is frequently diagnosed post-
traumatic in emergency services, data on its fre-
quency cannot be determined exactly and it varies 
between countries [1]. The incidence of non-
traumatic aSDH cases is thought to be 3–5% [2]. 
Coombs et  al. [3] in their literature review on 
non-traumatic aSDH screened 193 cases and 
stated that there was only a small number of cases 
reported in the current literature. 171 of the cases 
were over 40 years old and predominantly male. 
Arterial (61.5%), idiopathic (10.8%), coagulopa-
thy (10.1%), oncologic (5.4%), spontaneous 
intracranial hypotension (5.4%), cocaine abuse 
(2.0%), arteriovenous malformation (1.4%) and 
arachnoid cyst, spontaneous occlusion of the 

Circle of Willis, brittle bone disease, meningi-
oma, lifting heavy objects (0.07% each) are 
reported. Symptoms begin with gradually wors-
ening severe headache and may evolve into 
symptoms of raised intracranial pressure (ICP) 
such as abducens palsy [3]

In epidemiological studies on chronic subdu-
ral hematoma (cSDH), incidence has been 
reported as 1.72–20.6 per 100.000, although it 
increases with the elderly [4–7]. The leading risk 
factors are advanced age, male gender, trauma/
fall, anticoagulant/antiaggregant use, diabetes 
mellitus, alcohol abuse, epilepsy, and cardiovas-
cular disease [1, 3, 6–9]. In cSDH, unlike aSDH, 
there is a process that spreads over time [1, 6]. In 
young patients, it often presents with a headache 
not accompanied by a neurological deficit [5, 9]. 
Common causes of admission are headache, gait 
disturbance, limb weakness and paralysis, altered 
mental status (delirium, confusional state, drows-
iness, or coma), speech impairment, and epilepsy 
[5, 9, 10].

In the pediatric population, the most common 
cause of subdural hematoma (SDH) is shaken 
baby syndrome with a rate of 21/100.000 [11]. 
Caretaker abuse is most likely associated with 
retinal hemorrhages and additional physical inju-
ries [12]. Other causes have been reported as 
trauma, surgical complications, fetal SDH, trau-
matic birth, aneurysm, arachnoid cyst (AC), 
hematological diseases causing coagulopathy, 
glutaric aciduria, galactosemia, and hypernatre-
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mia [12]. There are few cases of idiopathic SDH 
in teenagers [2, 13, 14]. The authors suggest that 
spontaneous intracranial hypotension could be 
the etiology after the Valsalva maneuver [14].

SDH can have a range of symptoms that 
include headache, confusion, memory loss, diffi-
culty speaking, weakness gait imbalance, and 
even coma [10]. However, it is also possible for a 
SDH to be present without any of these symp-
toms, or symptoms may have been relieved and 
forgotten at admission [14–16]. This is more 
likely to occur in cases where the hematoma is 
small or develops slowly over time. In this sec-
tion, we will focus on rare cases in which intra-
cranial SDH can be detected incidentally on 
radiological studies taken for patients with unre-
lated clinical presentations, apart from the causes 
of SDH that are frequently mentioned in the lit-
erature and that come to mind immediately today.

18.2	� Subdural Hematoma 
in Adult Population

The main reason for the development of aSDH is 
trauma, and depending on the study, the inci-
dence is 5–25% after severe head trauma [1]. 
Epidemiologic studies found around 24% of 
aSDH to be spontaneous, the rest is primarily of 

traumatic origin [1, 17]. Spontaneous SDHs gen-
erally have an underlying cause [2]. Very few 
cases were reported with negative work-up for 
underlying disease and considered idiopathic [2, 
3, 14] (Fig. 18.1).

18.2.1	� Idiopathic Subdural 
Hematoma

A few cases were reported in the literature with 
idiopathic aSDH or cSDH [2, 3, 14]. All of the 
cases were previously healthy, with no docu-
mented vascular malformation, coagulopathy, 
drug abuse, or oncologic etiology. Common fac-
tors in these cases are young age, a profession in 
which physical actions equivalent to the Valsalva 
maneuver are highly likely routine [2, 3, 14, 18, 
19]. Four of these patients, also engage in vigor-
ous physical activity [2, 3, 18]. Some papers 
reported the use of nonsteroidal anti-inflammatory 
drugs which may cause enlargement of SDH by 
hindering platelet function [3, 18, 19]. SDH spec-
imens containing large blasts of atypical lym-
phoid proliferation or myeloid process may be 
seen [3].

Illicit drugs have been reported with SDH in 
literature such as cocaine and methamphetamine 
abuse [20, 21]. Both drugs are sympathomimetic 

a b

Fig. 18.1  Axial (a) and coronal (b) computed tomography (CT) images of a case of chronic subdural hematoma 
(cSDH) of an asymptomatic patient
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and hypothesized to cause hypertensive 
SDH. High altitude may cause SDH in unaccus-
tomed individuals [22, 23]. Increased cerebral 
blood flow and as a consequence, increased 
venous pressure might explain the pathogenicity 
of SDH [24, 25]. While reasons are unknown, 
momentary intracranial hypertension or 
hypotension, increased venous pressure, submax-
imal dynamic exercise, Valsalva maneuver, or 
dehydration are suggested mechanisms for the 
tearing of bridging veins [14, 18, 19, 25].

18.2.2	� Arterial Hemorrhages 
and Vascular Malformations

Rupture of the cortical artery is the leading etiol-
ogy in spontaneous aSDH [3]. Multiple studies 
found male predominance for arterial aSDH [26, 
27]. Patients refer to their sudden severe head-
ache as “the worst headache ever,” similar to the 
thunderclap headache of subarachnoid hematoma 
[28]. There are several theories of which artery 
may rupture without trauma. One theory is that 

arterial twigs arising from cortical artery or 
attachment of these twigs to the arachnoid, which 
is thought to be the result of a previous micro-
hemorrhage, is a structural weakness and flimsy 
to pressure difference, such as hypertension and 
sudden movement [27–32]. This theory is sup-
ported by direct intraoperative and autopsy obser-
vation of defects in the cortical cerebral wall [27, 
29, 32, 33]. Hypertension is the main risk factor 
for these hematomas, especially combined with 
alcoholism [26, 27, 29, 30, 34]. The most com-
mon anatomic location of rupture is arteries at or 
near the Sylvian fissure [27, 29, 34] (Fig. 18.2).

Aneurysm, arteriovenous malformation 
(AVM), dural arteriovenous fistula (dAVF), and 
moyamoya disease are rare conditions accompa-
nied by aSDH [35–42]. A ruptured aneurysm may 
present with SDH with an incidence of 2–5.8%, 
while pure aSDH is a rare finding [3, 33, 35, 39, 
43]. Cortical arterial aneurysms are likely to result 
in aSDH but few reports are available, while other 
locations such as internal carotid artery (ICA), 
posterior communicating artery (PCoA), ICA-
PCoA bifurcation, anterior cerebral artery (ACA), 

a b

Fig. 18.2  A vascular malformation accompanied with a subacute subdural hematoma. Axial susceptibility weighted 
imaging sequence magnetic resonance imaging (a) and CT (b) images
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anterior communicating artery (ACoA), middle 
cerebral artery (MCA) reported frequently [36, 
39, 42–44]. High blood pressure during aneurysm 
rupture, especially in the setting of previous self-
contained bleeds causing arachnoid adhesions, 
may lead to arachnoid rupture, resulting in aSDH 
[39, 42, 43, 45]. A recent study suggests that pre-
vious unremembered microtraumas may cause 
rupture and self-limiting hemorrhage in the distal 
part of cortical arteries of Sylvian fissure, which 
develop into pseudoaneurysms. A second minor 
trauma or hypertension may cause aSDH [46].

Mycotic aneurysm incidence is 2.5–4.5% 
among all aneurysms [47]. Infective endocarditis 
is a known risk factor [47–50]. While extremely 
rare, aSDH secondary to mycotic aneurysms of 
distal MCA had been reported. The infective 
SDH mechanism is explained with distal even-
tual localization of the mobile vegetation, caus-
ing cortical aneurysm, or arterial rupture without 
the evidence of an aneurysm [47–50]. Dural AVF 
is extremely rare to present with acute or chronic 
SDH and may be responsible for unexplained 
recurrent cSDH [38, 40, 41]. Dural AVF resulting 
from a middle meningeal artery (MMA) has been 
most frequently associated with SDH [41]. One 
explanation is bleeding from the venous part of 
dAVF originating from MMA may lead to cSDH 
[38]. Another recent study suggests that local 
venous pressure is amplified with arterial pres-
sure due to the shunt, which may cause rupture of 
dural veins, resulting in SDH [40]. Endovascular 
embolization may be a sufficient treatment for 
such cases [38, 41]. AVM is another extremely 
rare cause of SDH [37, 42]. Adhesions of AVM to 
the arachnoid and strain of the arachnoid are 
thought to cause SDH [37, 51].

Moyamoya disease is an unusual condition in 
individuals with stenosis of supraclinoidal ICA 
and in those with collateral circulation [52]. 
While extremely rare to present with SDH, and 
with a variety of vascular malformations of moy-
amoya, rupture of an occult aneurysm or moy-
amoya vessel itself, high cerebral venous 
pressure, rupture or transdural anastomoses [52–
54]. On the other hand, cerebral venous thrombo-
ses (CVTs) account for 0.5–1% of all strokes, 
which are known to result in intracranial hyper-

tension, brain edema, venous infarction, and 
SAH, and may rarely present with SDH [55–57]. 
One explanation is venous hypertension may rup-
ture dural veins, similar to dAVF [25, 40, 58].

Today, it is strongly suggested to take an 
angiogram in non-traumatic aSDH, if the 
neurological status of the patient can tolerate the 
time delay, to rule out underlying vascular mal-
formations as it may change the surgical approach 
and survival of the patient [29, 33, 34, 37–39, 42, 
45, 53, 59]. The initial angiogram may be nega-
tive for microaneurysms [36]. As an endnote, 
arterial ruptures may mimic saccular aneurysms 
in digital subtraction angiography through 
extravasation of contrast into SDH, especially in 
settings of anti-aggregation or antiplatelet drugs 
[27, 29, 30, 33, 34].

18.2.3	� Oncologic Etiology

Shekarchizadeh et  al. [44] reported that acute 
SDH due to neoplastic disease has an incidence 
of 7.8% of all spontaneous SDHs. Various pri-
mary intracranial tumors and metastatic tumors 
with dural involvement have been documented to 
present with SDH [44, 60]. While 20% of dural 
metastases are clinically silent, about 41% per-
cent of dural involvement is also accompanied by 
SDH. Dural metastases may be an extension of 
skull metastases with an incidence of 57%, pri-
marily lung, prostate, breast carcinomas, and 
Ewing sarcoma [60–64]. Hematogenous spread 
with 43% incidence, associated with advanced 
stages and with lung involvement [60, 62]. 
Another type of dural spread is from brain paren-
chyma, mostly seen in nonocular malignant mel-
anoma [62] Sporadic cases of SDH as an 
accidental finding of malignancy have been 
reported [61, 65, 66] (Fig. 18.3).

Hematologic malignancies have a high inci-
dence of 31% for SDH [67]. Acute myeloid leu-
kemia (AML), lymphoma, acute promyelocytic 
leukemia(APL), and acute lymphocytic leukemia 
(ALL) may present with SDH [67–69]. Repeated 
lumbar punctures for intrathecal therapy, espe-
cially with coagulopathic cases may be the cul-
prit [68, 69]. Various hematological oncologies 
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Fig. 18.3  The images show development of cSDH in a patient with glioblastoma multiforme over a 10-month period, 
with the pre-operative CT image (a) and the post-operative CT image (b)

such as chronic lymphocytic leukemia (CLL), 
and chronic myeloid leukemia (CML), have been 
suggested SDH as an initial finding of the under-
lying disease [70, 71]. Meningiomas are the most 
frequent primary tumor of the brain with an 
extremely rare presentation with SDH [72, 73]. 
Hematoma pathogenesis is unclear whether pri-
mary tumoral bleeding, vascular insult due to 
lesion mass, or secreted pro-angiogenic factors 
are the primary mechanisms [72, 73]. As a rule, 
SDH with surrounding membrane should be 
examined histopathologically if malignancy is 
suspected in patients such as elder patients, a his-
tory of weight loss, accompanied thrombocyto-
penia, or unexplained recurrence [64, 71, 74].

18.2.4	� Spontaneaous İntracranial 
Hypotension

Spontaneous intracranial hypotension is an entity 
presenting with postural headache and low open-
ing lumbar puncture pressure [75, 76]. Annual 
incidence is 5  in 100.000 per year [77]. Cases 
reported in the literature suggest spontaneous 

intracranial hypotension (SIH) associated with 
aSDH has an incidence of 5–10 and favors young 
and middle-aged with good neurological outcomes 
if treated promptly [3, 76]. Ferrante et  al. [78] 
found the incidence of SDH with SIH was 16% 
and 97% of these were bilateral SDH. Hypotension 
may be idiopathic, as a result of cerebrospinal 
fluid (CSF) leak, or possibly postexertional to 
resistance exercise [19]. CSF leak may be sponta-
neous, or due to possibly trivial trauma, invasive 
procedures, or connective tissue diseases like 
Marfan’s syndrome or Ehler–Danlos syndrome 
[68, 75, 78, 79]. Gadolinium-enhanced brain MRI 
and myelography of the central nervous system are 
recommended to differentiate [75, 80].

In this context, the critical point that the physi-
cian should pay attention to is whether the patient 
has a CSF leak because the treatment method is 
determined accordingly [75, 76]. SIH should 
come to mind in unexplained, bilateral SDH in 
middle-aged and young patients [78, 81, 82]. 
Without treatment of underlying CSF leakage, 
hematoma evacuation can lead to hematoma 
recurrence and even rapid deterioration after sur-
gery [76, 78, 82].
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18.2.5	� Anticoagulants, Antiaggregants, 
and Coagulopathy

SDH may be the incidental finding of an underly-
ing coagulopathy, which is mostly seen in the 
elderly, with a relatively high mortality rate [3, 
59]. Thrombocytopenia may cause aSDH or 
cSDH in all age-groups [59, 83–85]. Several 
oncologic cases, with thrombocytopenia, have 
also been reported to result in SDH [65, 66, 74]. 
Liver cirrhosis also may lead to coagulopathy 
and increase the risk of SDH development [86].

Many infective pathogens are known to cause 
thrombocytopenia or coagulopathy with a variety 
of mechanisms. Kleib et al. [87] described a case 
of aSDH caused by coagulopathy due to Crimean-
Congo hemorrhagic fever. Raj et al. [88] reported 
incidental SDH discovered in the setting of 
thrombocytopenia in a patient with malaria. 
Sandouno et al. [89] reported an interesting case 
of systemic lupus erythematosus (SLE) with the 
initial finding of aSDH.  Jokonya et  al. [90] 
reported human immunodeficiency virus (HIV) 
with cSDH in young patients. The authors pro-
pose coagulopathy due to retroviral infection as 
the culprit, while stating that dampened liver 
function via pathogen or antivirals may also 
cause coagulation factor deficiencies or dehydra-
tion that may result in cSDH.

cSDH with idiopathic thrombocytopenic pur-
pura (ITP) may benefit from medical treatment 
without surgery if initial symptoms were mild, as 
restoring platelet function leads to the remission 
of hematoma [83–85]. Coagulation factor defi-
ciencies such as factor I (fibrinogen), II, V, VII, 
VIII (hemophilia A), IX (Hemophilia B), X, XI, 
XII, von Willebrand disease have been proposed 
to create a predisposition to SDH [86, 89, 91–
95]. Coagulopathy is associated with worse ini-
tial symptoms and poor outcomes in SDH [59].

Liver cirrhosis is a systemic disease with hin-
dered factor synthesis, with a risk of 1–2% devel-
opment of intracerebral hemorrhage [86, 96]. 
Hemophilia-related intracranial hematoma 
occurs at all ages but tends to favor the pediatric 
population [95]. Warfarin, which is a vitamin K 
antagonist, has a higher incidence of non-
traumatic SDH, compared to traumatic cases [4, 

17]. The use of warfarin may lead to an arterial 
rupture in hypertensive patients or due to minor 
trauma, making it more significant risk factor 
when compared to antiplatelet aggregation agents 
[4, 29].

Anticoagulant and antiaggregant treatment 
somewhat increase the incidence of cSDH, yet 
figures might be overestimated [4, 17, 59]. 
Antiplatelet therapy, commonly used in stroke 
patients and coronary diseases, is also a risk fac-
tor for SDH development and expansion [29, 
59]. Anticoagulants have been shown to increase 
the mortality of SDH in hemodialysis patients 
[97]. Heparinization is a known risk factor and 
has a high incidence of SDH development, espe-
cially in patients undergoing routine hemodialy-
sis [59, 97].

18.3	� Subdural Hematoma 
in Pediatric Population

SDH is a rare condition in the young population, 
and the incidence of SDH in infants is increased 
compared to the rest of the pediatric population 
and is found to be 16.5/100.000 [11, 98]. 
However, it is not easy to diagnose in young chil-
dren and infants. While it may be asymptomatic 
in newborns, it may present with clinical symp-
toms such as convulsions, apnea, and bradycardia 
[99, 100]. Infants and young children may have 
general symptoms such as fatigue, irritability, 
nausea, lethargy, and confusion [11, 101, 102].

18.3.1	� Labor, Benign External 
Hydrocephalus, 
and Macrocephaly

Vaginal labor, whether traumatic or atraumatic, 
has been a known risk factor for perinatal intracra-
nial hemorrhages [99, 103]. Compression during 
labor, tearing of falx or tentorium, and tearing of 
bridging veins are thought to result in SDH [104]. 
Blood products envelop the dural capillary bed, 
which is the primary CSF evacuation mechanism 
(minor CSF pathway) until the latter half of the 
first age [102, 105]. This hindrance of the minor 
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CSF pathway leads to hygroma formation, which 
leads to macrocephaly [102, 106]. This mecha-
nism may be vice versa, rebleeding of stretched 
bridging veins due to hygroma resulting in recur-
rence of SDH [106, 107]. Thus, SHD may be an 
incidental finding of macrocephaly [106, 108].

While these mechanisms may explain SDH 
without a history of trauma, child abuse called 
shaken baby syndrome (SBS) should always be 
kept in mind. Occipital or infratentorial location 
of the SDH is a common sign of asymptomatic 
SDH. Likewise, the prognosis of incidental SDH 
is benign, and spontaneous resolution is expected 
by 2–3 years of age [99, 103, 109, 110].

18.3.2	� Fetal Subdural Hematoma

There are limited reports on the suspected fetal 
origin of SDH, while it has 32% mortality [111]. 
One of the key features of this entity is the lack of 
apparent trauma or difficulty of birth, as almost 
all fetal SDH newborns are delivered with cesar-
ean section [112–114]. The reports of vaginal 
birth with documented intrauterine SDH are 
scarce [115, 116]. Some reports document intra-
uterine intracranial hemorrhage and an increase 
in head circumference [114, 116]. Suspected eti-
ology for in utero SDHs are maternal injury, 
bleeding disorders, and intracranial vascular mal-
formations, yes most of the time prepartum his-
tory and postnatal evaluations fail to document 
such findings [113, 116, 117]. These reports 
show that however rare, routine intrauterine 
ultrasound evaluation may find incidental hydro-
cephalus which is revealed postnatally accompa-
nying SDH [113, 116, 117]. Prenatal US features 
are intracranial echogenicity (42%), enlarged lat-
eral ventricles (38%), presence of an intracranial 
mass (31), macrocephaly, (24%), displacement 
of falx cerebri from the midline (20%), intracra-
nial fluid-filled collection (11%), reversed dia-
stolic flow in MCA(11%) [111]. In such 
suspicious findings, fetal MRI could be consid-
ered may prove useful for revealing underlying 
pathology [115]. A multidisciplinary approach 
and swift response to minimize neurological 
sequelae to such cases are advised.

18.3.3	� Arachnoid Cysts

AC is considered to be one of the most common 
intracranial masses with an incidence of 1% 
[118]. The annual risk for hemorrhage in the 
middle cranial fossa is thought to be below 0.1% 
[119]. AC is a known source of headaches in 
children, and gradual worsening may be the clue 
for hemorrhage [75, 120]. Hemorrhage may be 
spontaneous or after minor head trauma [120]. 
One of the theorized mechanisms is AC wall 
which is less compliant and this may cause to 
the rupture of bridging veins or unsupported 
veins around the AC wall, leading to SDH [121]. 
One of the alternative explanations is a one-way 
valve mechanism of CSF flow into AC or secre-
tions of the AC wall itself may cause increased 
cyst pressure and rupture of the vascular AC 
wall [121, 122].

AC is a common entity and is mostly an inci-
dental finding in children with headaches, with a 
benign outcome. Physicians should keep in mind 
AC is a predisposing factor for SDH develop-
ment, especially after minor trauma. When 
patients who followed up with AC come with an 
advanced headache, control imaging should not 
be delayed.

18.3.4	� Vascular Malformations

Fetal vascular malformations such as AVM, and 
aneurysms are well-researched and common 
causes of intracranial hemorrhage in the pediatric 
population [123]. Although aneurysms, dAVFs, 
and AVMs are known etiology of SDH in adults, 
vascular malformations seem rarely a cause of 
SDH in the pediatric population [3, 45]. Only a 
handful of cases with SDH had an aneurysmal ori-
gin [117, 124, 125]. AVMs in children are the main 
cause of spontaneous intracranial hemorrhage, and 
SDH is mostly reported to be a component of 
complex intraparenchymal-subarachnoid-SDH 
seen in AVM rupture [123, 126]. Development of 
aSDH is accepted to be the rupture of arterialized 
bridging vein from an AVM [126]. There is one 
pediatric case of SDH developed after AVF embo-
lization. The authors commend rapid deflation of 
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giant malformation may be the culprit [127]. CVT 
has a prevalence of 0.67 per 100.000 among the 
pediatric population [128]. While the rare occur-
rence of CVT with SDH limits the number of 
cases, recent reports postulate previous SDH with 
mass effect is the reason for the development of 
CVT in infants, not vice versa [129, 130].

18.3.5	� Hematologic Diseases 
and Coagulation Disorders

The factors affecting the coagulation pathway are 
on a wide spectrum and it is difficult to follow all 
diseases up to date. One of the well-reported con-
ditions is SDH in the setting of hemophilia, both 
type A (factor VIII) and B (factor IX). Hemophilia 
is reported to have a central nervous system 
bleeding rate of 7.5%, and the incidence increases 
to 85.2% in the severe forms. SDH accounts for 
19–29.8% of intracranial hematomas in hemo-
philia patients [95, 131]. Trauma accounts for 
54.3% of SDH in hemophilia [95].

Hemophilia is a serious risk factor for an 
intracranial hematoma in general, carrier women 
should have genetic counseling. The delivery 
method should be decided accordingly by a mul-
tidisciplinary approach. And prophylaxis should 
start as soon as possible to avoid further compli-
cations [132]. Other factor deficiencies seldom 
reported with intracranial hematomas such as 
fibrinogen (factor I), factor VII, X, XIII, and von 
Willebrand factor [92–94, 131]. Accompanying 
hemorrhages such as muscular or retinal hemato-
mas makes it difficult to differentiate unknown 
coagulopathy or nonaccidental trauma such as 
SBS [92, 94]. Idiopathic thrombocytic purpura is 
a very common hematologic condition in chil-
dren and an extremely rare cause of intracerebral 
hematoma, approximately 1–10/1.000.000 [133]. 
Only a few cases were reported in the pediatric 
population with SDH [134–136].

Various types of leukemia may present with 
SDH as a first sign, and lack of abuse history and 
repeated infections may be the clue for neoplastic 
disease in children [137]. These hematological 
cancer types are acute lymphocytic leukemia 

(ALL), acute myeloid leukemia (AML), juvenile 
myelomonocytic leukemia, acute monocytic leu-
kemia, and other variants [17, 137–142]. In ear-
lier studies, ALL is found to be predisposing to 
cSDH, and the authors claimed morphological 
studies did not support lumber puncture as a 
cause [142]. Initial hemorrhage mechanism is 
due to intradural bleeding secondary to thrombo-
cytopenia. Meningeal spread of leukemia is 
thought to be a prominent factor in sustaining 
SDH [139, 142].

18.3.6	� Metabolic Disorders

Glutaric aciduria type 1 (GA1) is a rare metabolic 
disorder with an incidence of 20–30% of subdu-
ral hematoma development [143]. Microcephalic 
macrocephaly is the initial sign of the disease 
most of the time [144]. A recent review of GA1 
with SDH found that 40% of the cases were 
related to trauma [145]. The probable pathogen-
esis of SDH is thought to be the rupture of bridg-
ing veins due to cerebral atrophy [144–147]. 
Another very rare disease, D-2-hydoxyglutaric 
aciduria type 1 has been diagnosed after inciden-
tal SDH, which was initially suspected to be 
abuse due to retinal hemorrhages and bilateral 
SDH [148]. In a clinical investigation of 9 infants 
with neuronal ceroid lipofuscinosis (NCL), 4 of 9 
patients had incidental SDH without additional 
symptoms. NCL causes progressive brain atro-
phy, which is associated with stretching and tear-
ing of the bridging veins [149]. Menkes disease is 
a disease of copper absorption and transport 
abnormality, characterized by seizures, develop-
mental delay, and kinky hair [150–152]. This rare 
disease is another example of neurodegeneration 
and atrophy, resulting in stretching of the bridg-
ing veins [146, 150–152]. Lastly, SDH alone 
does not provide evidence for abuse or a genetic 
disorder [146]. A variety of genetic diseases 
rarely causes SDH, except for GA1, and may 
provide a challenge for physicians because of 
similarities with non-incidental trauma. Herewith, 
we compiled known cases to keep in mind the 
probability of underlying genetic origin.
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18.4	� Conclusion

SDH is one of the most common diseases a neu-
rosurgeon encounters during practice. Acute 
forms usually result from trauma and chronic 
forms are seen mostly in the elderly after minor 
head trauma, which every neurosurgeon is accus-
tomed to. Non-traumatic SDH is an overlooked 
entity, while incidence is around 24% for aSDHs. 
If an aSDH is suspected to be of arterial origin, 
craniotomy should cover the Sylvian fissure, 
which is the most probable origin of the hema-
toma. Underlying pathologies such as aneurysms, 
AVM, dAVF, and moyamoya disease require 
additional pre-operative planning and may 
require advanced surgical techniques compared 
to regular aSDH or cSDH operations. While rare 
in the pediatric population, vascular anomalies 
may also play a role in SDH development. 
Mycotic aneurysms have a chance to resolve with 
anti-biotherapy alone, and surgery can be 
reserved for cases with mass effects or deteriora-
tion. cSDH associated with dAVFs and with CSF 
leak may cause unexplained recurrence and the 
patient may go through several cranial surgeries 
to no avail. Additional evaluation of the patients 
such as an angiogram or enhanced MR myelog-
raphy should come to mind in such cases. 
Bilateral unexplained SDH in middle-aged and 
young patients might be the clue for SIH. SDH 
may be a sign of a primary intracranial tumor, 
metastasis of cancer, or hematologic oncology.

Pre-operative evaluation of blood work-up 
should be carefully examined because several 
hematologic malignancies cause SDH, which 
may be the initial finding of the underlying dis-
ease. If there is a suspicion of oncological etiol-
ogy, hematoma and surrounding membranes 
should be examined histopathologically. Various 
infections, factor deficiencies, liver cirrhosis, 
autoimmune diseases, anticoagulants, and anti-
aggregant drugs have been reported with SDH. A 
comprehensive history of the patient should be 
taken carefully, and a hematologic work-up 
including bleeding time and hematology consult 
for additional tests are advised. In pediatric 
patients, hematologic diseases such as hemo-

philia, factor deficiencies, ITP, or malignancies 
may be accompanied by SDH. The neurosurgeon 
must be scrupulous with pediatric cases, as the 
majority of SDH is caused by abuse, which is 
accompanied by retinal hemorrhages and addi-
tional physical injuries. There are several dis-
eases in the differential diagnosis of SBS. Fetal 
screening with ultrasound might find suspicious 
findings, and further investigation with MRI may 
be considered for revealing underlying pathol-
ogy. A multidisciplinary approach, planning of 
delivery, and early intervention may minimize 
neurological sequelae. Vaginal labor itself may 
change the cranial vault due to compression, 
which may result in asymptomatic SDH, and 
have a benign outcome. Macrocephaly is a sub-
ject for research on SDH in newborns and infants.

Today, the most common genetic diseases are 
included in newborn screening. However, screen-
ing tests vary from one country to another, physi-
cians should also keep in mind rare diseases may 
present initially with SDH. AC is a common intra-
cranial mass that is mostly found as an incidental 
finding. The neurosurgeon may come upon the 
new onset of headache in followed-up patients 
with AC. SDH in the setting of AC should come to 
mind and control imaging is advised. In this chap-
ter, the goal is to inform the neurosurgeon of the 
incidental appearance of SDH in literature. Proper 
diagnosis of the underlying disease is crucial for 
appropriate treatment, and benefit of the patient.

References

1.	Miljković A, Milisavljević F, Bogdanović I, Pajić 
S. Epidemiology and prognostic factors in patients 
with subdural hematoma. Facta Univ Ser Med Biol. 
2021;22:49.

2.	Arnold PM, Christiano LD, Klemp JA, Anderson 
KK.  Nontraumatic spontaneous acute subdural 
hematoma in identical teenage twins 1 year apart. 
Pediatr Emerg Care. 2011;27:649–51.

3.	Coombs JB, Coombs BL, Chin EJ. Acute spontane-
ous subdural hematoma in a middle-aged adult: case 
report and review of the literature. J Emerg Med. 
2014;47:e63–8.

4.	Aspegren OP, Åstrand R, Lundgren MI, Romner 
B.  Anticoagulation therapy a risk factor for the 

18  Subdural Hematoma



186

development of chronic subdural hematoma. Clin 
Neurol Neurosurg. 2013;115:981–4.

5.	Kolias AG, Chari A, Santarius T, Hutchinson 
PJ.  Chronic subdural haematoma: modern man-
agement and emerging therapies. Nat Rev Neurol. 
2014;10:570–8.

6.	Mekaj AY, Morina AA, Mekaj YH, et  al. Surgical 
treatment of 137 cases with chronic subdural hema-
toma at the university clinical center of Kosovo dur-
ing the period 2008-2012. J Neurosci Rural Pract. 
2015;6:186–90.

7.	Yang W, Huang J. Chronic subdural hematoma: epi-
demiology and natural history. Neurosurg Clin N 
Am. 2017;28:205–10.

8.	Baechli H, Nordmann A, Bucher HC, Gratzl 
O. Demographics and prevalent risk factors of chronic 
subdural haematoma: results of a large single-center 
cohort study. Neurosurg Rev. 2004;27:263.

9.	Mori K, Maeda M.  Surgical treatment of chronic 
subdural hematoma in 500 consecutive cases: clini-
cal characteristics, surgical outcome, complications, 
and recurrence rate. Neurol Med Chir (Tokyo). 
2001;41:371–81.

10.	Turgut M, Akhaddar A, Hall WA, Turgut 
AT.  Subdural hematoma: past to present to future 
management. Springer Nature; 2021.

11.	Jayawant S, Rawlinson A, Gibbon F, et al. Subdural 
haemorrhages in infants: population based study. 
BMJ. 1998;317:4.

12.	Kemp AM.  Investigating subdural haemorrhage in 
infants. Arch Dis Child. 2002;86:98–102.

13.	Kulah A, Taşdemir N, Fiskeci C. Acute spontaneous 
subdural hematoma in a teenager. Childs Nerv Syst. 
1992;8:343–6.

14.	Wang HS, Kim SW, Kim SH. Spontaneous chronic 
subdural hematoma in an adolescent girl. J Korean 
Neurosurg Soc. 2013;53:201.

15.	Ban SP, Hwang G, Byoun HS, et al. Middle menin-
geal artery embolization for chronic subdural hema-
toma. Radiology. 2018;286:992–9.

16.	Soleman J, Nocera F, Mariani L.  The conserva-
tive and pharmacological management of chronic 
subdural haematoma. Swiss Med Wkly. 2017;147: 
w14398.

17.	Lindvall P, Koskinen L-OD.  Anticoagulants and 
antiplatelet agents and the risk of development and 
recurrence of chronic subdural haematomas. J Clin 
Neurosci. 2009;16:1287–90.

18.	Brennan PM, Fuller E, Shanmuganathan M, et  al. 
Spontaneous subdural haematoma in a healthy 
young male. Case Rep. 2011;2011:bcr0120113694.

19.	Dickerman RD, Morgan J.  Pathogenesis of sub-
dural hematoma in healthy athletes: postexer-
tional intracranial hypotension? Acta Neurochir. 
2005;147:349–50.

20.	Nguyen A, Reed L, Daly SR, et  al. Spontaneous 
atraumatic subdural hematoma related to metham-
phetamine use. Cureus. 2021;13:e18383. https://doi.
org/10.7759/cureus.18383.

21.	Saleh T, Badshah A, Afzal K.  Spontaneous acute 
subdural hematoma secondary to cocaine abuse. 
South Med J. 2010;103:714–5.

22.	Ganau L, Prisco L, Ganau M. High altitude induced 
bilateral non-traumatic subdural hematoma. Aviat 
Space Environ Med. 2012;83:899–901.

23.	 Ilbasmis S. High altitude induced subdural hema-
toma. Aviat Space Environ Med. 2013;84:260.

24.	Lu H, Wang X-B, Tang Y.  Subdural hema-
toma associated with high altitude. Chin Med J. 
2015;128:407–8.

25.	Missori P, Domenicucci M, Sassun TE, et  al. 
Alterations in the intracranial venous sinuses in 
spontaneous nontraumatic chronic subdural hemato-
mas. J Clin Neurosci. 2013;20:389–93.

26.	Koç RK, Paşaoğlu A, Kurtsoy A, et al. Acute sponta-
neous subdural hematoma of arterial origin: a report 
of five cases. Surg Neurol. 1997;47:9–11.

27.	Tokoro K, Nakajima F, Yamataki A. Acute sponta-
neous subdural hematoma of arterial origin. Surg 
Neurol. 1988;29:159–63.

28.	McDermott M, Fleming JF, Vanderlinden RG, 
Tucker WS.  Spontaneous arterial subdural hema-
toma. Neurosurgery. 1984;14:13–8.

29.	Abecassis ZA, Nistal DA, Abecassis IJ, et al. Ghost 
aneurysms in acute subdural hematomas: a report of 
two cases. World Neurosurg. 2020;139:e159–65.

30.	Arai H. Acute hypertensive subdural hematoma from 
arterial rupture shortly after the onset of cerebral 
subcortical hemorrhage: leakage of contrast medium 
during angiography. Stroke. 1983;14:281–5.

31.	Drake CG. Subdural haematoma from arterial rup-
ture. J Neurosurg. 1961;18:597–601.

32.	Vance BM.  Ruptures of surface blood vessels on 
cerebral hemispheres as a cause of subdural hemor-
rhage. AMA Arch Surg. 1950;61:992–1006.

33.	Sung SK, Kim SH, Son DW, Lee SW. Acute spon-
taneous subdural hematoma of arterial origin. J 
Korean Neurosurg Soc. 2012;51:91.

34.	Yasui T, Komiyama M, Kishi H, et al. Angiographic 
extravasation of contrast medium in acute “spontane-
ous” subdural hematoma. Surg Neurol. 1995;43:61–7.

35.	Avis SP.  Nontraumatic acute subdural hematoma. 
A case report and review of the literature. Am J 
Forensic Med Pathol. 1993;14:130–4.

36.	Awaji K, Inokuchi R, Ikeda R, Haisa T. Nontraumatic 
pure acute subdural hematoma caused by a ruptured 
cortical middle cerebral artery aneurysm: case report 
and literature review. NMC Case Rep J. 2016;3:63–6.

37.	Choi HJ, Lee JI, Nam KH, Ko JK. Acute spontane-
ous subdural hematoma due to rupture of a tiny corti-
cal arteriovenous malformation. J Korean Neurosurg 
Soc. 2015;58:547.

38.	Kim E.  Refractory spontaneous chronic subdural 
hematoma: a rare presentation of an intracranial 
arteriovenous fistula. J Cerebrovasc Endovasc 
Neurosurg. 2016;18:373.

39.	Koerbel A, Ernemann U, Freudenstein D.  Acute 
subdural haematoma without subarachnoid haemor-

M. Turgut et al.

https://doi.org/10.7759/cureus.18383
https://doi.org/10.7759/cureus.18383


187

rhage caused by rupture of an internal carotid artery 
bifurcation aneurysm: case report and review of lit-
erature. Br J Radiol. 2005;78:646–50.

40.	Lebeau J, Moïse M, Bonnet P, et al. The dural vas-
cular plexus in subdural hematoma: illustration 
through a case of dural arteriovenous fistula. Surg 
Neurol Int. 2022;13:212.

41.	Li G, Zhang Y, Zhao J, et  al. Isolated subdural 
hematoma secondary to Dural arteriovenous fistula: 
a case report and literature review. BMC Neurol. 
2019;19:43.

42.	Rengachary SS, Szymanski DC. Subdural hemato-
mas of arterial origin. Neurosurgery. 1981;8:166–72.

43.	Ohkuma H, Shimamura N, Fujita S, Suzuki S. Acute 
subdural hematoma caused by aneurysmal rupture: 
incidence and clinical features. Cerebrovasc Dis. 
2003;16:171–3.

44.	Shekarchizadeh A, Masih S, Reza P, Seif B. Acute 
subdural hematoma and subarachnoid hemorrhage 
caused by ruptured cortical artery aneurysm: case 
report and review of literature. Adv Biomed Res. 
2017;6:46.

45.	Gao X, Yue F, Zhang F, et al. Acute non-traumatic 
subdural hematoma induced by intracranial aneurysm 
rupture: a case report and systematic review of the 
literature. Medicine (Baltimore). 2020;99:e21434.

46.	Yanagawa T, Yamashita K, Harada Y, et al. Location 
of hemorrhage with nontraumatic acute subdural 
hematoma due to ruptured microaneurysm. Surg 
Neurol Int. 2021;12:401.

47.	Lee S, Park H-S, Choi J-H, Huh J-T.  Ruptured 
mycotic aneurysm of the distal middle cerebral 
artery manifesting as subacute subdural hematoma. 
J Cerebrovasc Endovasc Neurosurg. 2013;15:235.

48.	Boukobza M, Duval X, Laissy J-P. Mycotic intracra-
nial aneurysms rupture presenting as pure acute sub-
dural hematoma in infectious endocarditis. Report of 
2 cases and review of the literature. J Clin Neurosci. 
2019;62:222–5.

49.	Geisenberger D, Huppertz LM, Büchsel M, et  al. 
Non-traumatic subdural hematoma secondary to sep-
tic brain embolism: a rare cause of unexpected death 
in a drug addict suffering from undiagnosed bacte-
rial endocarditis. Forensic Sci Int. 2015;257:e1–5.

50.	Peters PJ, Harrison T, Lennox JL.  A dangerous 
dilemma: management of infectious intracranial 
aneurysms complicating endocarditis. Lancet Infect 
Dis. 2006;6:742–8.

51.	Pozzati E, Tognetti F, Gaist G.  Chronic subdural 
haematoma from cerebral arteriovenous malfor-
mation. Min Minim Invasive Neurosurg. 1986;29: 
61–2.

52.	Vijayasaradhi M, Prasad VB. Moyamoya disease pre-
senting as bilateral acute subdural hematomas with-
out deficits. Asian J Neurosurg. 2017;12:228–31.

53.	Oppenheim JS, Gennuso R, Sacher M, Hollis 
P. Acute atraumatic subdural hematoma associated 
with moyamoya disease in an African-American. 
Neurosurgery. 1991;28:616–8.

54.	Takeuchi S, Nawashiro H, Uozumi Y, et al. Chronic 
subdural hematoma associated with moyamoya dis-
ease. Asian J Neurosurg. 2014;9:165.

55.	Alharshan R, Qureshi HU, AlHada A, et al. Cerebral 
venous sinus thrombosis manifesting as a recurrent 
spontaneous subdural hematoma: a case report. Int J 
Surg Case Rep. 2020;67:223–6.

56.	Bansal H, Chaudhary A, Mahajan A, Paul B. Acute 
subdural hematoma secondary to cerebral venous 
sinus thrombosis: case report and review of litera-
ture. Asian J Neurosurg. 2016;11:177.

57.	Ramesh R, Hazeena P, Javed TP, Venkatasubramanian 
S.  Isolated cortical vein thrombus presenting with 
subdural hematoma. Ann Indian Acad Neurol. 
2020;23:566–7.

58.	Akins P, Axelrod Y, Ji C, et al. Cerebral venous sinus 
thrombosis complicated by subdural hematomas: 
case series and literature review. Surg Neurol Int. 
2013;4:85.

59.	Depreitere B, Van Calenbergh F, van Loon J.  A 
clinical comparison of non-traumatic acute subdu-
ral haematomas either related to coagulopathy or of 
arterial origin without coagulopathy. Acta Neurochir. 
2003;145:541–6.

60.	Laigle-Donadey F, Taillibert S, Mokhtari K, et  al. 
Dural metastases. J Neuro-Oncol. 2005;75:57–61.

61.	Chye C-L, Lin K-H, Ou C-H, et al. Acute spontane-
ous subdural hematoma caused by skull metastasis 
of hepatocellular carcinoma: case report. BMC Surg. 
2015;15:60.

62.	Kleinschmidt-DeMasters BK.  Dural metastases. 
A retrospective surgical and autopsy series. Arch 
Pathol Lab Med. 2001;125:880–7.

63.	Sugawara A, Miura S, Suda Y, et  al. Chronic sub-
dural hematoma secondary to metastasis of adeno-
carcinoma of the dura mater and skull—a case 
report. Gan No Rinsho Jpn J Cancer Clin. 1986;32: 
190–5.

64.	Zheng JX, Tan TK, Kumar DS, et al. Subdural hae-
matoma due to dural metastases from bronchogenic 
carcinoma in a previously well patient: an unusual 
cause of non-traumatic recurrent intracranial haema-
tomata. Singap Med J. 2011;52:e66–9.

65.	 Ichimura S, Ichimura S, Horiguchi T, et  al. 
Nontraumatic acute subdural hematoma associated 
with the myelodysplastic/myeloproliferative neo-
plasms. J Neurosci Rural Pract. 2012;03:98–9.

66.	Kitano A, Yamamoto K, Nagao T, et al. Successful 
treatment with drainage of hematoma and che-
motherapy in a case of Burkitt leukemia present-
ing with subdural hematoma. Rinsho Ketsueki. 
2005;46:278–80.

67.	Chen C-Y, Tai C-H, Cheng A, et al. Intracranial hem-
orrhage in adult patients with hematological malig-
nancies. BMC Med. 2012;10:97.

68.	Chia XX, Bazargan A.  Subdural hemorrhage—a 
serious complication post-intrathecal chemotherapy. 
A case report and review of literature. Clin Case 
Rep. 2015;3:57–9.

18  Subdural Hematoma



188

69.	Jourdan E, Dombret H, Glaisner S, et al. Unexpected 
high incidence of intracranial subdural haematoma 
during intensive chemotherapy for acute myeloid 
leukaemia with a monoblastic component. Br J 
Haematol. 1995;89:527–30.

70.	Abdulhamid MM, Li YM, Hall WA.  Spontaneous 
acute subdural hematoma as the initial manifesta-
tion of chronic myeloid leukemia. J Neuro-Oncol. 
2011;101:513–6.

71.	Bromberg JE, Vandertop WP, Jansen GH. Recurrent 
subdural haematoma as the primary and sole mani-
festation of chronic lymphocytic leukaemia. Br J 
Neurosurg. 1998;12:373–6.

72.	Matos D, Pereira R.  Meningioma-related subacute 
subdural hematoma: a case report. Surg Neurol Int. 
2020;11:264.

73.	Mezzacappa FM, Chen J, Punsoni M, et al. Acute, 
nontraumatic subdural hemorrhage as a presentation 
of meningioma: a report of two cases and literature 
review. Interdiscip Neurosurg. 2022;28:101518.

74.	George K, Ellis M, Fehlings M, et  al. Metastatic 
coagulopathic subdural hematoma: a dismal progno-
sis. Surg Neurol Int. 2012;3:60.

75.	Hou K, Li CG, Zhang Y, Zhu BX. The surgical treat-
ment of three young chronic subdural hematoma 
patients with different causes. J Korean Neurosurg 
Soc. 2014;55:218.

76.	de Noronha RJ.  Subdural haematoma: a poten-
tially serious consequence of spontaneous intracra-
nial hypotension. J Neurol Neurosurg Psychiatry. 
2003;74:752–5.

77.	Schievink WI.  Spontaneous spinal cerebrospinal 
fluid leaks and intracranial hypotension. JAMA. 
2006;295:2286–96.

78.	Ferrante E, Rubino F, Beretta F, et  al. Treatment 
and outcome of subdural hematoma in patients with 
spontaneous intracranial hypotension: a report of 35 
cases. Acta Neurol Belg. 2018;118:61–70.

79.	Dangra V, Bharucha N, Sharma Y, Deopujari C. An 
interesting case of headache. Ann Indian Acad 
Neurol. 2011;14:130.

80.	Chazen JL, Talbott JF, Lantos JE, Dillon WP.  MR 
Myelography for identification of spinal CSF leak 
in spontaneous intracranial hypotension. Am J 
Neuroradiol. 2014;35:2007–12.

81.	Kim HJ, Lee JW, Lee E, et  al. Incidence of spinal 
CSF leakage on CT myelography in patients with 
nontraumatic intracranial subdural hematoma. 
Diagnostics. 2021;11:2278.

82.	Kim J-H, Kim JH, Kwon TH, Chotai S. Brain her-
niation induced by drainage of subdural hematoma 
in spontaneous intracranial hypotension. Asian J 
Neurosurg. 2013;8:112.

83.	Patnaik A, Mishra S, Senapati S, Pattajoshi 
A. Management of chronic subdural haematoma in a 
case of idiopathic thrombocytopenic purpura. J Surg 
Tech Case Rep. 2012;4:132.

84.	Seçkin H, Kazanci A, Yigitkanli K, et  al. Chronic 
subdural hematoma in patients with idiopathic 

thrombocytopenic purpura: a case report and review 
of the literature. Surg Neurol. 2006;66:411–4.

85.	Takase H, Tatezuki J, Ikegaya N, et al. Therapeutic 
suggestions for chronic subdural hematoma associ-
ated with idiopathic thrombocytopenic purpura: a 
case report and literature review. NMC Case Rep J. 
2014;2:118–22.

86.	Ahmad S, Ali H, Ikram S, et al. Spontaneous bilat-
eral subdural hematomas in a patient with crypto-
genic liver cirrhosis. Cureus. 2021;13:e16100.

87.	Kleib AS, Salihy SM, Ghaber SM, et al. Crimean-
Congo hemorrhagic fever with acute subdural 
hematoma, Mauritania, 2012. Emerg Infect Dis. 
2016;22:1305–6.

88.	Mallela AR, Hariprasad S, Koya R, et  al. 
Spontaneous subdural haemorrhage: a rare associa-
tion with plasmodium vivax malaria. J Clin Diagn 
Res JCDR. 2016;10:OD05–6.

89.	Sandouno TM, Bachir H, Alaoui HB, et  al. Acute 
spontaneous subdural hematoma as an inaugural 
presentation of systemic lupus erythematosus with 
acquired factor XIII deficiency: a case report. Pan 
Afr Med J. 2021;39:207.

90.	Jokonya L, Musara A, Cakana A, KazadiKN 
K.  Spontaneous chronic subdural hematomas in 
human immunodeficiency virus-infected patients 
with normal platelet count and no appreciable brain 
atrophy: two case reports and review of literature. 
Surg Neurol Int. 2016;7:437.

91.	Agrawal D, Mahapatra AK.  Spontaneous subdural 
hematoma in a young adult with hemophilia. Neurol 
India. 2003;51:114–5.

92.	Senturk S, Guzel E, Hasanefendioglu Bayrak A, 
et  al. Factor X deficiency presenting with bilateral 
chronic subdural hematoma. Pediatr Neurosurg. 
2010;46:54–7.

93.	de Sousa C, Clark T, Bradshaw A. Antenatally diag-
nosed subdural haemorrhage in congenital factor X 
deficiency. Arch Dis Child. 1988;63:1168–70.

94.	Stray-Pedersen A, Omland S, Nedregaard B, et  al. 
An infant with subdural hematoma and retinal hem-
orrhages: does von Willebrand disease explain the 
findings? Forensic Sci Med Pathol. 2011;7:37–41.

95.	de Tezanos PM, Fernandez J, Perez Bianco 
PR.  Update of 156 episodes of central nervous 
system bleeding in hemophiliacs. Haemostasis. 
1992;22:259–67.

96.	Lai C-H, Cheng P-Y, Chen Y-Y. Liver cirrhosis and 
risk of intracerebral hemorrhage: a 9-year follow-up 
study. Stroke. 2011;42:2615–7.

97.	Fayed A, Tarek A, Refaat MI, et  al. Retrospective 
analysis of nontraumatic subdural hematoma inci-
dence and outcomes in Egyptian patients with 
end-stage renal disease on hemodialysis. Ren Fail. 
2021;43:1322–8.

98.	Högberg U, Andersson J, Squier W, et  al. 
Epidemiology of subdural haemorrhage during 
infancy: a population-based register study. PLoS 
One. 2018;13:e0206340.

M. Turgut et al.



189

99.	Looney CB, Smith JK, Merck LH, et al. Intracranial 
hemorrhage in asymptomatic neonates: preva-
lence on MR images and relationship to obstetric 
and neonatal risk factors. Radiology. 2007;242: 
535–41.

100.	Palmer TW, Donn SM. Symptomatic subarachnoid 
hemorrhage in the term newborn. J Perinatol Off J 
Calif Perinat Assoc. 1991;11:112–6.

101.	Gerstl L, Badura K, Heinen F, et  al. Childhood 
haemorrhagic stroke: a 7-year single-centre experi-
ence. Arch Dis Child. 2019;104:1198–202.

102.	Zahl SM, Wester K, Gabaeff S. Examining perinatal 
subdural haematoma as an aetiology of extra-axial 
hygroma and chronic subdural haematoma. Acta 
Paediatr. 2020;109:659–66.

103.	Rooks VJ, Eaton JP, Ruess L, et al. Prevalence and 
evolution of intracranial hemorrhage in asymptom-
atic term infants. Am J Neuroradiol. 2008;29:1082–9.

104.	Huang AH, Robertson RL.  Spontaneous super-
ficial parenchymal and leptomeningeal hemor-
rhage in term neonates. AJNR Am J Neuroradiol. 
2004;25:469–75.

105.	Oi S, Di Rocco C. Proposal of “evolution theory in 
cerebrospinal fluid dynamics” and minor pathway 
hydrocephalus in developing immature brain. Childs 
Nerv Syst. 2006;22:662–9.

106.	Ravid S, Maytal J. External hydrocephalus: a prob-
able cause for subdural hematoma in infancy. Pediatr 
Neurol. 2003;28:139–41.

107.	Caré MM. Macrocephaly and subdural collections. 
Pediatr Radiol. 2021;51:891–7.

108.	Azais M, Echenne B. Idiopathic pericerebral swell-
ing (external hydrocephalus) of infants. Ann Pediatr 
(Paris). 1992;39:550–8.

109.	Lee HC, Chong S, Lee JY, et al. Benign extracere-
bral fluid collection complicated by subdural hema-
toma and fluid collection: clinical characteristics and 
management. Childs Nerv Syst. 2018;34:235–45.

110.	Mori K, Sakamoto T, Nishimura K, Fujiwara 
K. Subarachnoid fluid collection in infants compli-
cated by subdural hematoma. Childs Nerv Syst ChNS 
Off J Int Soc Pediatr Neurosurg. 1993;9:282–4.

111.	Cheung KW, Tan LN, Seto MTY, et  al. Prenatal 
diagnosis, management, and outcome of fetal subdu-
ral haematoma: a case report and systematic review. 
Fetal Diagn Ther. 2019;46:285–95.

112.	Copley PC, Dean B, Davidson AL, et  al. 
Spontaneous subdural haematoma in a neonate 
requiring urgent surgical evacuation. Acta Neurochir. 
2021;163:1743–9.

113.	MacDonald JT, Weitz R, Sher PK.  Intrauterine 
chronic subdural hematoma. Arch Neurol. 
1977;34:777–8.

114.	Powers CJ, Fuchs HE, George TM. Chronic subdu-
ral hematoma of the neonate: report of two cases and 
literature review. Pediatr Neurosurg. 2007;43:25–8.

115.	Diaz A, Taha S, Vinikoff L, et  al. Chronic subdu-
ral hematoma in utero. Case report with literature 
review. Neurochirurgie. 1998;44:124–6.

116.	Nogueira GJ. Chronic subdural hematoma in utero: 
report of a case with survival after treatment. Childs 
Nerv Syst. 1992;8:462–4.

117.	Sohda S, Hamada H, Takanami Y, Kubo T. Prenatal 
diagnosis of fetal subdural haematomas. BJOG Int J 
Obstet Gynaecol. 1996;103:89–90.

118.	Cincu R, Agrawal A, Eiras J. Intracranial arachnoid 
cysts: current concepts and treatment alternatives. 
Clin Neurol Neurosurg. 2007;109:837–43.

119.	Parsch CS, Krauss J, Hofmann E, et al. Arachnoid 
cysts associated with subdural hematomas and 
hygromas: analysis of 16 cases, long-term follow-
up, and review of the literature. Neurosurgery. 
1997;40:483–90.

120.	Liu Z, Xu P, Li Q, et al. Arachnoid cysts with subdu-
ral hematoma or intracystic hemorrhage in children. 
Pediatr Emerg Care. 2014;30:345–51.

121.	Page A, Paxton RM, Mohan D. A reappraisal of the 
relationship between arachnoid cysts of the middle 
fossa and chronic subdural haematoma. J Neurol 
Neurosurg Psychiatry. 1987;50:1001–7.

122.	Santamarta D, Aguas J, Ferrer E. The natural history 
of arachnoid cysts: endoscopic and cine-mode MRI 
evidence of a slit-valve mechanism. Min Minim 
Invasive Neurosurg. 1995;38:133–7.

123.	Ciochon UM, Bindslev JBB, Hoei-Hansen CE, 
et al. Causes and risk factors of pediatric spontane-
ous intracranial hemorrhage—a systematic. Review. 
2022;12

124.	Strigini FAL, Nardini V, Carmignani A, Valleriani 
AM.  Second-trimester diagnosis of intracranial 
vascular anomalies in a fetus with subdural hemor-
rhage: fetal intracranial vascular anomalies. Prenat 
Diagn. 2004;24:31–4.

125.	Vapalahti PM, Schugk P, Tarkkanen L, af Björkesten 
G.  Intracranial arterial aneurysm in a three-month-
old infant: case report. J Neurosurg. 1969;30:169–71.

126.	Oikawa A, Aoki N, Sakai T. Arteriovenous malfor-
mation presenting as acute subdural haematoma. 
Neurol Res. 1993;15:353–5.

127.	Ye Z, Hao J, Zhang L, Lv X. Development of bilat-
eral subdural hematoma after endovascular emboli-
zation of a dural sinus malformation. Childs Nerv 
Syst. 2022;38:211–5.

128.	deVeber G, Andrew M, Adams C, et  al. Cerebral 
sinovenous thrombosis in children. N Engl J Med. 
2001;345:417–23.

129.	McLean LA, Frasier LD, Hedlund GL. Does intra-
cranial venous thrombosis cause subdural hemor-
rhage in the pediatric population? Am J Neuroradiol. 
2012;33:1281–4.

130.	Vaslow DF.  Chronic subdural hemorrhage  
predisposes to development of cerebral venous 
thrombosis and associated retinal hemorrhages 
and subdural rebleeds in infants. Neuroradiol J. 
2022;35:53–66.

131.	Patiroglu T, Ozdemir MA, Unal E, et al. Intracranial 
hemorrhage in children with congenital factor defi-
ciencies. Childs Nerv Syst. 2011;27:1963–6.

18  Subdural Hematoma



190

132.	Zanon E, Pasca S.  Intracranial haemorrhage in 
children and adults with haemophilia A and B: a 
literature review of the last 20 years. Blood Transfus 
Trasfus Sangue. 2019;17:378–84.

133.	Butros LJ, Bussel JB.  Intracranial hemorrhage in 
immune thrombocytopenic purpura: a retrospec-
tive analysis. J Pediatr Hematol Oncol. 2003;25: 
660–4.

134.	González B, Fodor P, Schuh W. Use of intravenous 
gamma globulin in idiopathic thrombocytopenic pur-
pura in children. Rev Chil Pediatr. 1984;55:417–9.

135.	Kolluri VR, Reddy DR, Reddy PK, et al. Subdural 
hematoma secondary to immune thrombocytopenic 
purpura: case report. Neurosurgery. 1986;19:635–6.

136.	Panicker JN, Pavithran K, Thomas M. Management 
of subdural hematoma in immune thrombocytope-
nic purpura: report of seven patients and a literature 
review. Clin Neurol Neurosurg. 2009;111:189–92.

137.	Lambert WA, DiGiuseppe JA, Lara-Ospina T, et al. 
Juvenile myelomonocytic leukemia presenting in an 
infant with a subdural hematoma. Childs Nerv Syst. 
2021;37:2075–9.

138.	Basmaci M, Hasturk AE.  Chronic subdural hema-
toma in a child with acute myeloid leukemia after leu-
kocytosis. Indian J Crit Care Med. 2012;16:222–4.

139.	Bean SC, Ladisch S. Chorea associated with a sub-
dural hematoma in a child with leukemia. J Pediatr. 
1977;90:255–6.

140.	Lin C-H, Hung G-Y, Chang C-Y, Chien J-C. Subdural 
hemorrhage in a child with acute promyelocytic leu-
kemia presenting as subtle headache. J Chin Med 
Assoc. 2005;68:437–40.

141.	Mashiyama S, Fukawa O, Mitani S, et  al. Chronic 
subdural hematoma associated with malig-
nancy: report of three cases. No Shinkei Geka. 
2000;28:173–8.

142.	Pitner SE, Johnson WW.  Chronic subdural hema-
toma in childhood acute leukemia. Cancer. 
1973;32:185–90.

143.	Hoffmann G, Athanassopoulos S, Burlina A, et  al. 
Clinical course, early diagnosis, treatment, and pre-
vention of disease in Glutaryl-CoA dehydrogenase 
deficiency. Neuropediatrics. 1996;27:115–23.

144.	Strauss KA, Puffenberger EG, Robinson DL, Morton 
DH. Type I glutaric aciduria, part 1: natural history 
of 77 patients. Am J Med Genet. 2003;121C:38–52.

145.	Vester MEM, Bilo RAC, Karst WA, et al. Subdural 
hematomas: glutaric aciduria type 1 or abusive head 
trauma? A systematic review. Forensic Sci Med 
Pathol. 2015;11:405–15.

146.	Shur NE, Summerlin ML, McIntosh BJ, et  al. 
Genetic causes of fractures and subdural hematomas: 
fact versus fiction. Pediatr Radiol. 2021;51:1029–43.

147.	Woelfle J, Kreft B, Emons D, Haverkamp 
F. Subdural hemorrhage as an initial sign of glutaric 
aciduria type 1: a diagnostic pitfall. Pediatr Radiol. 
1996;26:779–81.

148.	Perales-Clemente E, Hewitt AL, Studinski AL, et al. 
Bilateral subdural hematomas and retinal hemor-
rhages mimicking nonaccidental trauma in a patient 
with D-2-hydroxyglutaric aciduria. JIMD Rep. 
2021;58:21–8.

149.	Levin SW, Baker EH, Gropman A, et  al. Subdural 
fluid collections in patients with infantile neuro-
nal ceroid lipofuscinosis. Arch Neurol. 2009;66: 
1567.

150.	Johnsen DE, Coleman L, Poe L.  MR of progres-
sive neurodegenerative change in treated Menkes’ 
kinky hair disease. Neuroradiology. 1991;33: 
181–2.

151.	Nassogne M-C, Sharrard M, Hertz-Pannier L, et al. 
Massive subdural haematomas in Menkes disease 
mimicking shaken baby syndrome. Childs Nerv 
Syst. 2002;18:729–31.

152.	Tayal A, Elwadhi A, Sharma S, Patra B. An unusual 
presentation of Menkes disease masquerading as 
a Leukodystrophy with macrocephaly. J Pediatr 
Neurosci. 2020;15:57–9.

M. Turgut et al.


	18: Subdural Hematoma
	18.1	 Introduction
	18.2	 Subdural Hematoma in Adult Population
	18.2.1	 Idiopathic Subdural Hematoma
	18.2.2	 Arterial Hemorrhages and Vascular Malformations
	18.2.3	 Oncologic Etiology
	18.2.4	 Spontaneaous İntracranial Hypotension
	18.2.5	 Anticoagulants, Antiaggregants, and Coagulopathy

	18.3	 Subdural Hematoma in Pediatric Population
	18.3.1	 Labor, Benign External Hydrocephalus, and Macrocephaly
	18.3.2	 Fetal Subdural Hematoma
	18.3.3	 Arachnoid Cysts
	18.3.4	 Vascular Malformations
	18.3.5	 Hematologic Diseases and Coagulation Disorders
	18.3.6	 Metabolic Disorders

	18.4	 Conclusion
	References


