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Age-dependent specifi cs of epidural hematoma 

Specifi ka epidurálního hematomu v závislosti na věku

Abstract
Aim: Epidural hematoma (EDH) is a potentially life-threatening condition that belongs to the 

complex of traumatic brain injuries. The management of EDH requires early dia gnosis with optimal 

treatment to prevent subsequent neurological impairment. In adults, the clinical course generally 

corresponds to the extent of an intracranial lesion. However, in pediatric patients, EDH represents 

a dia gnostic challenge due to the diff erent features of this entity. Therefore, the therapeutic 

approach should be based on the patient‘s clinical status and individual requirements. The aim of 

this study was to describe and highlight the diff erent aspects of EDH in the various age groups. We 

also present a cohort study from our hospital. Materials and methods: Adult and pediatric patients 

admitted to the hospital between 2009 and 2019 with developed EDH were retrospectively 

reviewed. All data including demographic information, mechanism of injury, characteristics of 

hematoma, associated brain pathologies, treatment, and duration of hospitalization were acquired 

and statistically analyzed. Results: Seventy-four adult and eighty pediatric patients were included. 

The mean age in the adult group was 42.4 years and 8.5 years in the pediatric group. The most 

common causes of EDH were falls of diff erent etiologies. The majority of adult patients were 

managed surgically due to signifi cant neurological defi cits and other cranial pathologies. Pediatric 

patients were predominantly treated conservatively. Surprisingly, the diff erence regarding the 

type of therapy was not as signifi cant in the pediatric group as we assumed. Conclusion: We 

described specifi c features of EDH in adult and pediatric patients with emphasis on clinical and 

radiological diff erences. In children, the indolent course is often described, despite the presence 

of signifi cant EDH. Early dia gnosis, optimal choice of therapy, and individual approach can prevent 

the development of neurological defi cits.

Souhrn
Cíl: Epidurální hematom (EDH) je potencionálně život ohrožující stav, který patří mezi traumatická 

poranění mozku. Léčba EDH vyžaduje včasnou diagnostiku s optimální léčbou, aby se zabránilo 

následnému neurologickému poškození. U dospělých pacientů klinický průběh obecně odpovídá 

rozsahu intrakraniální léze. U pediatrických pacientů však EDH představuje diagnostickou 

výzvu, a to kvůli různým vlastnostem této entity. Terapeutický přístup by proto měl být založen 

na klinickém stavu pacienta a na jeho individuálních potřebách. Cílem této studie bylo popsat 

a zdůraznit odlišné aspekty EDH u různých věkových skupin. Prezentujeme také kohortovou studii 

z našeho pracoviště. Materiál a metody: Do retrospektivní studie byli zařazeni dospělí i pediatričtí 

pacienti s rozvinutým EDH, kteří byli hospitalizováni v letech 2009–2019. Statisticky byla analyzována 

všechna získaná data vč. demografi ckých údajů, mechanizmu poranění, charakteristik hematomu, 

souvisejících mozkových patologií, typu léčby a délky hospitalizace. Výsledky: Do studie bylo 

zařazeno 74 dospělých a 80 dětských pacientů. Průměrný věk u dospělých byl 42,4 let a 8,5 let u dětí. 

Nejčastějšími příčinami rozvoje EDH byly pády s rozdílnou etiologií. Většina dospělých pacientů 

byla léčena chirurgicky kvůli významnému neurologickému defi citu a dalším intrakraniálním 

patologiím. Dětští pacienti byli většinou léčeni konzervativně. Překvapivě nebyl rozdíl týkající se 

typu terapie u pediatrické skupiny tak významný, jak jsme předpokládali. Závěr: V práci jsme popsali 

specifi ka EDH u dospělých i dětských pacientů s důrazem na klinické i radiologické rozdíly. U dětí 

bývá často popisován indolentní průběh, i přes přítomnost významného EDH. Včasná diagnostika, 

optimální volba terapie a individuální přístup mohou předcházet rozvoji neurologického defi citu. 
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Introduction 
Traumatic brain injury (TBI) is a wide group 

of conditions negatively aff ecting the brain 

tissue with disruption of its proper func-

tion [1]. Epidural or extradural hematoma 

(EDH) is a type of TBI. The prevalence of de-

veloping EDH is about 2–3% of all pediat-

ric neurotraumas [2,3] and about 2.7–4% of 

adult cases [4]. Despite the improvement of 

neurotrauma care, EDH is still a severe disor-

der with relatively high morbidity and mor-

tality [4,5]. Overall mortality varies across stu-

dies, where the range is about 0–12% in the 

pediatric group [2] and about 1.2–33% in the 

adult group [4,6]. However, in the majority of 

cases the impact on neural function is rever-

sible if dia gnosed early and managed care-

fully. Pediatric EDH represents a dia gnostic 

challenge due to dissimilar features compa-

red to adult patients [3]. In adults, the occu-

rrence of EDH is usually between 20 and 

30 years [4], in children between 6 and 

10 years, and strong male predominance is 

described in both groups [3].

Several age-specifi c characteristics have 

been observed in clinical practice regard-

ing the method of injury, clinical presenta-

tion, CT image, and type of treatment. Adult 

patients usually present with severe neu-

rological dysfunction due to conjoined in-

tracranial lesions. On the contrary, neuro-

logical deterioration tends to be expressed 

less in younger patients [3] considering the 

fl exibility of the dura mater and the plastic-

ity of brain tissue. The typical CT image of 

EDH is described as the lens-shaped hyper-

dense collection of blood above the dura 

mater without crossing the sutures (in 84% 

of cases) [4,7]. However, in pediatric patients, 

the shape of the hematoma often resembles 

a subdural hematoma. Etiology along with 

the type of treatment varies in pediatric and 

adult patients in view of actions accompa-

nied by injury, associated brain injury such as 

contusion, fractures, etc. and the comorbidi-

ties’ infl uence on older patients. Despite the 

dia gnostic process being the same, every 

patient is unique and requires a specifi c and 

individualized approach [3,8].

Materials and methods
Our study was designed as a retrospective, 

cohort study. We focused on adult and pe-

diatric patients with dia gnosed EDH who 

were treated between 2009 and 2019. The 

population from which the hospital ad-

mits the patients includes approximately 

1.8 million residents; however, the infl uence 

of other hospitals may be refl ected. Regar-

ding the pediatric groups, all patients from 

the selected region are usually directed to 

the mentioned hospital. All data were acqui-

red from the hospital database with an em-

phasis on the etiology of the injury, localiza-

tion of EDH, method of therapy (surgical vs. 

conservative), and the duration of hospitali-

zation. In addition, standard epidemiologi-

cal data including age and sex ratio were re-

viewed. On the basis of the initial CT scan, 

we determined the localization of the he-

Tab. 1. Demographic characteristics.

 Adult patients (N; %) Pediatric patients (N; %)

total 74 80

sex (male : female) 63 (85%) : 11 (15%) 51 (64%) : 29 (36%)

age (mean) 42,4 8,5

age (median) 41 9

N – number

Tab. 2a. Epidural hematoma characteristics – adult patients.

Cause (N; %) Localization (N; %)

accidental falling 18 (24.3%) frontal 8 (10.8%)

accidental falling (alcohol) 16 (21.6%) temporal 15 (20.3%)

accidental falling (epilepsy) 5 (6.8%) parietal 8 (10.8%)

sport activities 4 (5.4%) occipital 6 (8.1%)

fall from height 7 (9.5%) temporo-parietal 14 (19%)

road traffi  c accident 12 (16.2%) fronto-parietal 7 (9.5%)

hit by heavy object 5 (6.8%) fronto-temporal 5 (6.8%)

assault 4 (5.4%) parieto-occipital 1 (1.35%)

drug abuse 1 (1.35%) fronto-temporo-parietal 4 (5.4%)

unknown cause 2 (2.7%) temporo-parieto-occipital 4 (5.4%)

spinal 1 (1.35%)

N – number

Tab. 2b. Epidural hematoma characteristics – pediatric patients.

Cause (N; %) Localization (N; %)

accidental falling 25 (31%) frontal 13 (16.3%)

accidental falling (epilepsy) 1 (1.3%) temporal 17 (21.3%)

sport activities 5 (6.3%) parietal 17 (21.3%)

fall from height 15 (18.8%) occipital 4 (5%)

road traffi  c accident 19 (23.8%) temporo-parietal 15 (18.8%)

participant at road traffi  c 

accident
6 (7.5%) fronto-temporal 1 (1.3%)

hit by heavy object 0 (0%) parieto-occipital 1 (1.3%)

unknown cause 9 (11.3%) fronto-temporo-parietal 6 (7.5%)

posterior fossa 5 (6.3%)

N – number
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matoma and associated brain injuries. Accor-

ding to the therapy, patients were divided 

into groups treated surgically using cranio-

tomy or craniectomy and patients without 

any surgical intervention. Statistical analy-

sis was then performed with Basic statistical 

tests, MS Excel (Microsoft, Washington, USA).

Results
In total, 74 adult patients and 80 pediatric 

patients were included in our retrospective 

study. In both groups there was a signifi -

cant male-to-female predominance. The 

average age for developing injury in adults 

was 42.4 years (Tab. 1). Among adult pa-

tients, accidental falling comprised of about 

50% of all EDH cases (overall 39 patients). In 

total, 16 cases of falls were associated with 

alcohol abuse. Road traffi  c accident presen-

ted in the second place (12 patients) and falls 

from heights (7 patients) occupied the third 

place (Tab. 2a). Based on the neurological 

status and CT fi ndings, 61 patients were ma-

naged surgically and 13 patients were ob-

served only. Three patients were admitted 

with severe neurological deterioration due 

to associated cranial injuries, therefore they 

were treated by decompressive craniectomy 

(Tab. 3a). Regarding the origin of EDH (mi-

ddle meningeal artery), the most common 

region of hematomas was in the tempo-

ral and temporo-parietal area. The extent of 

treatment was adapted to the extent of cra-

nial pathologies. In patients with fractures of 

the skull base, other types of hemorrhage, 

and lower values of Glasgow Coma Scale, 

the therapeutic approach was more aggre-

ssive with a correspondingly longer duration 

of hospitalization (Fig. 1, 2). On the contrary, 

in patients presenting with the minimal neu-

rological status changes and minor EDH, less 

invasive therapeutic modality was preferred 

(Fig. 3). 

In the pediatric group, the mean average 

age was 8.5 years (Tab. 1). Similarly to other 

studies [3,4,9], falling represented the high-

est incidence (25 patients) as in the adult co-

hort. More specifi cally, falling was associated 

with normal children’s activities (swinging, 

playing, walking, running, etc.). A road traf-

fi c accident was the second most frequent 

reason of EDH development. Pediatric pa-

tients were involved in car accidents in the 

co-rider’s role (19 patients) or were hit by 

a car (6 patients). The third place was re-

served for falling from heights (15 patients), 

most often associated with climbing a tree 

(Tab. 2b). According to the localization, he-

matomas occurred frequently in the tem-

poral (17 patients), parietal (17 patients), 

frontal (13 patients), or temporo-parietal re-

gion (15 patients). In addition, in fi ve pediat-

ric patients, the hematoma was localized in 

the posterior fossa; this condition is typical 

for younger patients (Tab. 2b). Thirty-nine 

patients required surgical treatment. Gen-

erally, these patients were admitted with 

a more severe neurological impairment or 

there was another intracranial lesion present 

(Tab. 3b). Fig. 4 illustrates one of the candi-

dates for surgical treatment. Interestingly, 

conservative therapy was only slightly pre-

dominant in children (41 patients). These he-

matomas were minor with minimal change 

in the neurological status (Fig. 5). 

The duration of hospitalization was longer 

in general in adult patients based on usage 

of a more aggressive approach. Delayed dis-

charge in pediatric patients was usually as-

Tab. 3a. Therapy – adult patients.

Therapy N (%)

conservative 13 (17.6%)

surgical

• craniotomy 57 (77%)

• decompressive craniectomy 3 (4%)

• laminectomy 1 (1.35%)

N – number

Tab. 3b. Therapy – pediatric patients.

Therapy N (%)

conservative 41 (51.3%)

surgical

• craniotomy 39 (48.8%)

N – number

Fig. 1. Brain CT, axial scan. Adult patient 
with epidural hematoma – surgical 
therapy (associated injuries).
Obr. 1. CT mozku, axiální řez. Dospělý 
pacient s epidurálním hematomem 
– chirurgické řešení (další přidružená 
poranění).

Fig. 2. Brain CT, axial scan. Adult patient 
with epidural hematoma – surgical 
therapy (large epidural hematoma). 
Obr. 2. CT mozku, axiální řez. Dospělý 
pacient s epidurálním hematomem – 
chirurgické řešení (objemný epidurální 
hematom).

Fig. 3. Brain CT, axial scan. Adult patient 
with epidural hematoma – conservative 
therapy.
Obr. 3. CT mozku, axiální řez. Dospělý 
pacient s epidurálním hematomem – 
konzervativní postup. 
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sociated with conservative therapy due to 

a more accurate observation or adjacent cra-

nial trauma (Tab. 4).

Discussion
Our results have shown that the etiology of 

EDH is similar in children and in adults. In 

both groups we observed that falling acci-

dents with diff erent origins represented the 

primary cause of developed EDH. The majo-

rity of injuries in adult patients were associa-

ted with alcohol abuse, but in pediatric pa-

tients the majority of falls were associated 

with swinging, playing or climbing a tree. 

Important aspect that can infl uence the cli-

nical status and following outcome is the ab-

sence of additional comorbidities, e. g., arte-

rial hypertension, diabetes, alcohol abuse, 

etc. in pediatric patients. As these risk factors 

may have a negative impact on the progno-

sis in older patients, in children a more favo-

rable outcome is reported with a higher pro-

bability of rapid and complete recovery [8]. 

Concurrent traumatic brain injuries, e. g., 

subdural hematoma, subarachnoid hemorr-

hage, intracerebral hematoma, and fractures 

were noticed mainly in older patients lea-

ding to a more unfavorable neurological re-

solution. Generally, subdural, subarachnoid, 

or intracerebral hemorrhage tends to occur 

more often than EDH in adult patients [7].

Regarding the clinical presentation, the 

literature typically mentions a lucid inter-

val which is particularly expressed in adults. 

However, clinical studies describe this unique 

phenomenon only in 50% of patients. The 

lucid interval is characterized as a state of con-

sciousness between initial unconsciousness 

and delayed neurological deterioration [4]. 

Generally, children present with non-specifi c 

symptoms – mild headache, fatigue, drows-

iness, malaise, vomiting, short-term uncon-

sciousness, etc. and an absence of the lucid 

interval. In our cohort the lucid interval was 

presented in 5 pediatric patients (6.3%) and 

in 14 adult patients (19%), but this can be sig-

nifi cantly infl uenced by the medical history 

taking, associated injuries and also the over-

all neurological status of the patients. On the 

other hand, the complete absence of symp-

toms is also possible, therefore the dia gnosis 

becomes more complicated and challenging. 

In addition, children are usually unable to ex-

plain or describe the exact manner of the in-

jury. Physicians should be aware of a possibil-

ity of EDH or other intracranial pathologies 

even if the patient is asymptomatic and refers 

to a trivial injury [7]. A positive correlation was 

described between the outcome and the se-

verity of the clinical course. If symptoms are 

signifi cantly expressed, the child’s relatives 

are seeking medical care earlier and the fol-

lowing evaluation is more active [10]. Another 

important exception should be mentioned – 

absence of the grey zone in the youngest pa-

tients. In practice, it includes excessively rapid 

progression from the originally stable clini-

cal condition to the loss of consciousness. On 

the contrary, in adults, the progression is typ-

ically gradual with the possibility to intervene 

in time to prevent consequences. 

Epidural hematoma occurs in 85% of 

cases due to a ruptured medial meningeal 

artery as a consequence of skull fracture. 

Other sources of bleeding include diploic 

veins in association with the high vascular-

ity of diploic or dural venous sinuses, mainly 

in children. The absence of the bony groove 

for the medial meningeal artery in younger 

patients is assumed as the reason for diff er-

ent sources of bleeding regarding age [4,8]. 

In infants, the formation of EDH is described 

very rarely due to high compliance of cra-

nial bones with a strong attachment of the 

dura mater [2,7,8,11]. Especially in younger 

patients, the source of bleeding may af-

fect the clinical course. The venous circula-

tion is a low-pressure system, therefore the 

fi lling of the epidural space with the follow-

ing brain tissue compression will be gradual 

with a corresponding delayed onset of 

symptoms [12]. A similar principle defi nes 

the appearance of the CT image. In pediatric 

patients, less extensive hematoma with the 

absence of a typical lens-shape is often ex-

pressed due to more elastic features of the 

dura mater. The supratentorial localization is 

predominant in both groups, where the pa-

rietal and frontal regions are aff ected pre-

dominantly in the pediatric group and the 

temporal area in the adult group [7]. EDH 

tends to occur more frequently in the right 

hemisphere [13]. In very rare cases, simul-

taneous supra- and infratentorial EDH can 

Fig. 5. Brain CT, axial scan. Pediatric pati-
ent with epidural hematoma – conserva-
tive therapy. 
Obr. 5. CT mozku, axiální řez. Pediatrický 
pacient s epidurálním hematomem – kon-
zervativní postup. 

Fig. 4. Brain CT, axial scan. Pediatric pa-
tient with epidural hematoma – surgical 
therapy  (large epidural hematoma). 
Obr. 4. CT mozku, axiální řez. Pediat-
rický pacient s epidurálním hematomem 
– chirurgické řešení (objemný epidurální 
hematom).

Tab. 4. Duration of hospitalization.

Duration of hospitalization Adult patients (N; %) Pediatric patients (N; %)

1–7 days 16 (21.6%) 35 (43.8%)

8–14 days 46 (62.2%) 30 (37.5%)

15–21 days 9 (12.2%) 8 (10%)

> 21 days 3 (4.1%) 7 (8.8%)

N – number
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occur [14]. EDH in the posterior fossa is de-

scribed notably in pediatric patients due 

to ruptured dural venous sinuses [4]. In any 

case, the trauma mechanism should be care-

fully investigated and considered in the con-

text of the clinical image and presumed as 

a type of traumatic brain injury. 

Optimal treatment is essential for the fol-

lowing outcome. Surgical or conservative 

treatments are the main therapeutic ap-

proaches and both can provide an accept-

able outcome if carefully evaluated [7]. In 

adults, there are often other associated trau-

matic brain injuries, hence the treatment is 

quite aggressive. The type of surgical inter-

vention is based on the neurological status 

of the patient, initial CT scan (extent of he-

matoma, midline shift, ventricular compres-

sion due to brain edema), and other patient 

specifi c parameters [15]. It is recommended 

to perform a craniotomy which enables 

the surgeon to overlook the epidural space 

with possible coagulation of the bleeding 

source [16]. If the localization of hematoma is 

vaguely defi ned according to the CT image, 

performing a small durotomy may ensure 

that the blood is not located in the subdural 

space. Ultimate method is a decompres-

sive craniectomy, which was used in three 

cases in our cohort due to the presumption 

of intracerebral pressure increase with a pro-

gression of brain edema. The trephination is 

saved for chronic cases due to insuffi  cient 

brain exposure with a limited possibility of 

treating the bleeding source.

In pediatric patients, EDH is often a self-lim-

ited disease. The management of pediatric 

EDH is usually conservative including intensive 

observation during hospitalization. In the case 

of neurological decline, repeated CT imaging 

could help to exclude a hematoma expansion 

or delayed hematoma formation [16]. Never-

theless, controversy exists about repeating ra-

diological examination due to higher expo-

sure to radiation with a subsequent negative 

impact on the developing neuronal tissue [17]. 

In adults, performing repeated CT scans after 

4–8 hours is an usual part of the dia gnostic 

protocol in neurotrauma. 

Generally, there are many controversies 

about the effi  ciency of surgical treatment 

in children due to lack of parameters pre-

cisely indicating patients for operative and 

non-operative procedures [11,18]. In addi-

tion, more consistent observation requires 

a longer duration of hospitalization. 

Despite available evidence-based rec-

ommendations for the optimal treatment 

of traumatic brain injury [19], each patient 

presents an individual challenge. There-

fore, physicians have to use both personal 

skills and theoretical knowledge to correctly 

evaluate the benefi ts of either a surgical or 

conservative approach. 

We are aware of some limitations of our 

study – small cohort, retrospective design, and 

absence of standardized guidelines. Therefore, 

our data are non-homogenous and indica-

tions for surgical treatment are based only on 

our experience. Globally, a need for standard 

therapeutic guidelines for pediatric and adult 

EDH treatment is required. 

Conclusion 
Our results illustrate the specifi c features of 

EDH depending on the age of patients. In 

children, the clinical course tends to be in-

conspicuous due to the smaller size of the 

hematoma and vague CT fi ndings. There-

fore, physicians should be cautious about 

every child without significant improve-

ment after a mild head injury. However, po-

tentially extensive brain plasticity allows 

children to achieve a more favorable out-

come. Pediatric patients are often candida-

tes for non-operative treatment considering 

the absence of comorbidities and associa-

ted injuries. Adult patients with associated 

traumatic brain injury and poor admission 

status require aggressive surgical therapy 

which can provide an option to overlook the 

epidural space with elimination of the blee-

ding source. The fi nal outcome is often infl u-

enced by concurrent comorbidities. Genera-

lly, standardized therapeutic guidelines are 

utilized, but physicians should consider each 

case individually by providing the most sui-

table therapeutic approach.
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