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OBJECTIVE: Epidural hematoma (EDH) in newborn infants is rare. We have described the
history of 15 newborns with EDH to provide a better understanding of this pathology.
METHODS: This is a descriptive case series study using a retrospective review of the
medical records of newborns who were admitted to the Pediatric Intensive Care Unit
and Neurosurgery Department with the diagnosis of birth EDH over a 24-year period
(1979–2002).
RESULTS: There was no sex predominance, and most of the mothers were young,
nulliparous women. The time latency from birth to the first signs varied from 0 to 24
hours. Clinical presentation was nonspecific: seizures and hypotonia were the main
symptoms. The parietal area was the most frequent location. Surgical drainage was
required in nine patients, and no deaths were reported.
CONCLUSION: This report highlights the clinicoradiological characteristics of new-
born EDH, which occurs more frequently in newborns that experienced difficult
delivery from a nulliparous mother. Surgery is not a rule; some patients can be
managed with conservative treatment. The outcome is generally good.

KEY WORDS: Birth trauma, Difficult delivery, Epidural hematoma, Intracranial, Newborn infants, Treat-
ment
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Epidural hematoma (EDH) in newborn
infants is rare (2, 5, 24). According to
Yamamoto et al. (38), only 31 cases have

been reported and most often as case reports
(4, 14, 20, 21, 22, 29).

The present study reports a descriptive case
series study using a retrospective review of 15
cases of EDH to provide a better understand-
ing of the clinico-radiological significance and
to give a prognosis for newborns with EDH.
To our knowledge, this is the largest series of
EDH in newborns reported up to now.

MATERIALS AND METHODS

The study was carried out retrospectively on all
consecutive newborns who were admitted to the
Pediatric Intensive Care Unit and Neurosurgical
Department between January 1978 and December
2002. The study includes all patients that pre-
sented with an isolated history of EDH or EDH
associated with other intracranial injuries owing to
birth trauma. The medical case histories of 15 ba-
bies were reviewed. All babies underwent neuro-
logical, physical, and psychomotor examinations,

and all had a computed tomographic (CT) scan or
a magnetic resonance imaging (MRI) scan be-
tween Day 1 and Day 5, which revealed the EDH.

Patient outcome was classified based on the
follow-up evaluation assessed by neurological and
neuropsychomotor examinations. The Denver De-
velopmental Screening Test is widely used in pe-
diatric units for screening developmental delays in
newborns and children. We have retrospectively
classified these patients into three groups: Group 1
(G1) had a normal neurological and psychomotor
examination, Group 2 (G2) had moderate neuro-
logical deficits or psychomotor development, and
Group 3 (G3) had severe neurological or psy-
chomotor disability. Patients who presented with
other intracranial conditions without an EDH such
as subdural hematoma, cerebral contusion, intra-
cerebral hematoma, or intraventricular hemor-
rhage were excluded.

RESULTS

This study reports 15 cases of neonatal
EDH. There was no sex predominance. The
average birth weight was 3400 g (range, 2835–
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4310 g), and the average head circumference was 36.5 cm
(range, 33.5–39 cm). The 5-minute Apgar score was greater
than 8 for 11 patients, 1 patient experienced a cardiac arrest
and was resuscitated (Patient 7), and in the score was un-
known for 3 patients (Patients 12, 13, 14).

Most of the mothers were primipara and primigravida (11
out of 15), and the age range of the respective parturient was
22 to 34 years with an average age of 28 years. Of the women
who delivered vaginally, eight had an instrumental delivery,
two had normal delivery, and five had a caesarean delivery
after a vaginal attempt failed.

The time (latency) from birth to the first symptoms varied
from 0 hours to 4 days, but most often, the latency was less
than 24 hours. Table 1 shows the delivery characteristics and
clinical symptoms.

EDH was most frequently located in the parietal area. The
presence of fracture is not a rule in newborns either. Of 15
babies, the radiograph showed a cranial fracture in 10 cases,
six of which were depressed cranial fractures and four linear.
The fracture was on the same side as the EDH in all but one
patient, who had a contralateral linear fracture. The parietal
bone was the most common fracture site.

Ultrasonography is not reliable in EDH diagnosis, and an
electroencephalogram does not show any specificity. Nine
patients had a fundoscopic examination that revealed a single
or bilateral retinal hemorrhage in all cases. Surgical treatment
was conditioned by the hematoma thickness and an eventual
associated depressed cranial fracture. Radiology data, treat-
ment and outcome are summarized in Table 1.

DISCUSSION

Birth trauma is still an ever-present cause of death in new-
born infants, with the greatest danger being to the head. EDH
in newborn infants is a rare condition. The reasons given for
this rarity are the specific anatomic cranial conditions (2) and
the fact that it may be overlooked; Govaert (15) reported five
cases over a 3-year period. Another reason is that newborn
infants are less exposed to trauma. From the in utero state to
the first month of life, the most frequent cause of trauma is
delivery, especially during instrumented delivery from nul-
liparous women. To our knowledge, until now, most reported
cases have followed birth trauma (2, 5) or �uncomplicated
vaginal delivery� (23, 25, 38) except one, which was caused by
intrauterine trauma (27). In our series, as reported previously
(32), one infant who underwent a spontaneous vaginal deliv-
ery suffered accidental trauma from being dropped on the
labor room floor (Patient 8).

It has been suggested that the rate of intracranial hemor-
rhage was higher in infants delivered by vacuum, forceps, or
caesarean section with labor than in infants delivered sponta-
neously or by caesarean section without labor (34). Most ba-
bies involved in this study and reported in the literature have
experienced this condition (2, 38). Male predominance has
been suggested because of the fact that boys have a larger
head circumference than girls (2); our study does not corrob-

orate this explanation, and in some cases, the head coming
through the birth canal was the only explanation for EDH
formation (23, 25, 29, 30) (see Patient 4).

Clinical Examination

The onset of clinical symptoms is variable. In most cases, it
appears less than 24 hours after delivery, although it may be
later. The time latency depends upon the associated lesions
and the thickness of the hematoma. Seizures and hypotonia
were the predominant signs in our study, but the neurological
examination may be normal (4, 15, 23, 25, 32), particularly in
cases of small EDH. Incidentally, two cases of EDH were
accompanied by hydrocephalus (Fig. 1), and the babies’ head
circumference was 38.5 cm (Patient 5) and 39 cm (Patient 15),
respectively. Hydrocephalus has also been recorded previ-
ously in association with Chiari malformation (2, 19). It is not
known whether babies with congenital hydrocephalus are
more at risk of EDH than normal newborns (2), but neonatal
hydrocephalus is now diagnosed before birth, so fetuses with
a biparietal diameter of less than 10 cm or a head circumfer-
ence of less than 36 cm should be allowed a vaginal delivery,
whereas caesarean delivery is recommended for fetuses with a
greater head circumference (3).

Hematological forms should also be kept in mind. Pallor
may be the first sign (11, 13, 22) because EDH may represent
50% of the baby’s total blood volume (12, 23), and clotting of
the hematoma could induce disseminated intravascular coag-
ulation (22, 23, 25).

Mallet and Boumahni (22) have classified the clinical symp-
toms observed in EDH into three categories: 1) neurological
symptoms, 2) visible signs on the head, 3) no specific symptoms
of acute neonatal distress. EDH is usually located in the supra-
tentorial compartment; however, a few cases have been de-
scribed in the posterior fossa (11, 29, 33) or in both compartments
(7). EDH is sometimes associated with other head and intracra-
nial injuries (cephalohematoma, cranial fracture, subdural hema-
toma, subarachnoid hemorrhage, brain contusion, and intraven-
tricular hemorrhage), and it may develop in a predisposed child,
such as Patient 7 (a hemophiliac child) in this study and two
cases reported in Prader-Willi syndrome (15, 17).

Radiology Data

A cranial radiograph is not sufficient to rule out intracranial
hematoma, yet it may alert the practitioner by revealing a
cranial fracture. Therefore, the possibility of an EDH particu-
larly exists when a cranial fracture is detected because the
histological examinations of the bones of infants have shown
increased diploic vascularization (8), and bleeding will accu-
mulate intra- and extracranially to form both extradural and
subperisotal hematoma (19).

EDH can be detected early by CT or MRI scans. The imaging
features of an EDH are distinctive and characterized by a
hyperdense lentiform collection (Fig. 2), but it may also be
hypodense or heterogeneous (5). Its CT scan features do not
differ from that in other age groups (5), although small EDHs,
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especially those of venous origin, may be indistinguishable
from acute subdural hematoma (35). MRI scanning is an ex-
cellent tool for imaging intracranial hemorrhage during the
neonatal period and for differentiating between epidural and
subdural hemorrhages (16).

Ultrasonography is less specific and has only detected one
case in six examinations in our study. Lam et al. (19) found

only six cases in 10,000 ultrasound scans. Although it reveals
other associated brain diseases, ultrasonography could misdi-
agnose EDH, as cranial sonogram accuracy in defining pri-
mary diseases is 59% (1), and peripheral intracranial lesions
can be excluded from the probe’s field of view (6, 21).

Our observations reveal encephalography’s lack of specificity
in this pathology, but it provides information about seizures

TABLE 1. Modes of delivery, clinical characteristics, radiology data, type of surgery, and outcome of newbornsa

Patient
no.

Sex Delivery Symptoms
CT scan

Treatment Follow-up
Group

no.Site Associated lesions

1 F Caesarean Seizures, anemia,
macrocrania,
cephalohematoma

R parietal Intraventricular
hemorrhage, brain
contusion

Medical Seizure at 8 yr 2

2 M Instrumented vaginal
delivery

Lethargy L parietal Depressed cranial
fracture

Craniotomy Normal at 1 yr 1

3 M Instrumented vaginal
delivery

Hypotonia,
respiratory distress,
subgaleal
hematoma

R parietal Subarachnoid
hemorrhage

Medical Normal at 6 mo 1

4 F Vaginal delivery Seizures L frontal Brain contusion Medical Normal at 8 mo 1
5 F Failure Instrumented

vaginal delivery/
caesarean

Seizures, subgaleal
hematoma, pallor

R frontal Hydrocephalus Disk trephine/
ventriculoperitoneal
shunting

Hypotonia at
12 mo

2

6 F Failure vaginal
delivery/caesarean

Seizure,
cephalohematoma

R frontoparietal Depressed cranial
fracture

Craniotomy Lost to follow-
up

—

7 M Vaginal delivery and
external maneuver

Seizures, pallor,
hemophilia

L temporal Cerebellar
hematoma,
subdural
hematoma

Medical Aggressiveness
at 7 yr

2

8 M Vaginal delivery Postdelivery head
injury (Fall)

R
Temporoparietal

Linear Fracture Medical Normal at 16
mo

1

9 M Instrumented vaginal
delivery

Hypotonia,
seizures,
cephalohematoma

R parietal Linear fracture,
subarachnoid
hemorrhage, brain
contusion

Failure aspiration/
medical

Lost to follow-
up

—

10 F Instrumented vaginal
delivery

Cries,
cephalohematoma

L temporal Depressed cranial
fracture,
Subarachnoid
hemorrhage

Craniotomy Lost to follow
up

—

11 M Failure instrumented
vaginal delivery/
caesarean

Hypotonia L parietal Depressed cranial
fracture

Craniotomy Normal at 6 yr 1

12 F Failure vaginal
delivery/caesarean

Hypotonia R parietal Depressed cranial
fracture

Craniotomy Normal at 2 yr 1

13 F Failure Instrumented
vaginal delivery/
caesarean

Seizures,
hypotonia,
cephalohematoma

R parietal Depressed cranial
fracture

Craniotomy Normal at 10
mo

1

14 M Instrumented vaginal
delivery

Seizures,
hypotonia

R
temporoparietal

Linear fracture,
subarachnoid
hemorrhage

Aspiration/medical Normal at 9 mo 1

15 M Instrumented vaginal
delivery

Hyperexcitability,
macrocrania

R parietal Linear fracture,
hydrocephalus

Craniotomy/
ventriculoperitoneal
shunting

Seizures, PMD
at 5 yr

3

a CT, computed tomography; R, right; L, left; PMD, psychomotor delay.
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(including those not clini-
cally recognized (9) and
background electrical activ-
ity of the brain. It may differ-
entiate the role of EDH when
associated with other brain
diseases and assess the effect
of antiepileptic treatment.
Fundoscopic examination
was always altered in our se-
ries, but it is nonspecific be-
cause the incidence of retinal
hemorrhage observed in
newborns without intracra-
nial disease is found in 30 to
50% of the cases (10).

Indication to Treatment

This series of 15 babies
shows how heterogeneous
the presentation of EDH can
be in newborn infants, and it
emphasizes the difficulty in
determining EDH involve-
ment in the clinical profile,
particularly when EDH is as-
sociated with other brain
diseases because the neuro-
logical development of the
newborn is incomplete. Al-
though Pozzati and Tognetti
(30) suggested that the ab-
sence of focal neurological
deficits is a criterion for con-
servative treatment, and suc-
cessful nonsurgical manage-
ment of EDH in children
was reported by several au-
thors (15, 18, 25, 28, 29), others maintained that raised intracra-
nial pressure may be compensated for by an increase in head
circumference because of unfused sutures, and therefore an ab-
sence of neurological signs might not mean the case is suitable for
conservative management (2, 23). Consequently, in our series,
the main indications for surgical treatment of newborn infants
with EDH were based on the thickness of the hematoma, the
shifting of the brain, and an eventual associated depressed cra-
nial fracture or hydrocephalus.

A conservative approach was chosen in patients with a
small, isolated hematoma (less than 1 cm thick and less than 4
cm long in the anteroposterior plan) with no clinical deterio-
ration. In this case, very close observation in an intensive care
unit is mandatory, and a repeat CT or MRI scan is advised
within 24 hours, even if no clinical deterioration occurs.

When the hematoma is larger than the above-mentioned
dimensions or associated with a depressed cranial fracture,

surgery is performed because it is well known that most brain
damage caused by EDH is caused by mechanical pressure. In
addition, significant hydrocephalus requiring early shunting
may influence the need to surgically treat an EDH; however,
in the case of small EDH with minimal ventricular dilatation,
one could wait for the EDH to resolve before treating the
hydrocephalus, if needed.

Treatment Modalities

We agree that many EDHs require medical rather than
surgical attention; it has been well documented that some
neonatal EDHs may resolve spontaneously (15, 25, 29). A
neonatal EDH may liquefy earlier than in other age groups (4,
15), and, in most cases where the content of the hematoma was
described, it contained liquid blood (2, 5, 15, 22, 38). Unlike
EDH occurring in other age groups, there is no rule regarding
the surgical technique for treating newborn infants with EDH,
and many procedures have been successfully described (4, 5,
11, 15, 23, 36), so less invasive therapies should be attempted
before resorting to a craniotomy.

Consequently, when EDH is associated with cephalohema-
toma (subperiosteal hematoma), a single aspiration of the latter
should be attempted because this method has resulted in the
disappearance of EDH with no recurrence (4, 15, 25, 38). The
common features of this combination were a communication
between the cephalohematoma and the EDH through the cranial
fracture and a fluid aspect of the hematoma. However, this
technique could fail when there is no communication between
the two entities or when the hematoma is clotted (23, 26).

Thus, failure of the first cited technique may lead to consid-
eration of other treatment modalities such as aspiration
through the cranial fracture (as in Patient 14), percutaneous
epidural tapping (regardless of the cranial sutures) using a
subdural tapping needle for those EDH without cranial frac-
ture or cephalematoma (5), an ultrasound-guided needle as-
piration (36), or EDH evacuation through a burr hole (15).
However, these therapeutic modalities may fail because of a
clotting hematoma (23, 26), as occurred in Patient 9, and
therefore, surgical evacuation through a trephine disk (23 and
Patient 5 in our study) or craniotomy (11, 14, 22) is mandatory
according to the hematoma volume.

Outcome

Prognosis and outcome are generally good. Most of our pa-
tients were in the first group; a poor outcome was caused, in part,
by associated lesions, and the most frequent disability in our
series was seizures. Except for the cases where EDH was discov-
ered at postmortem examination (33, 37), the survival rate seems
good, with only two deaths reported (38). However, in our series,
the follow-up CT or MRI scan disclosed a porencephalic cavity in
three babies, mostly in cases associated with brain contusion. It is
well known that damage sustained in pregnancy or during the
perinatal period may not be revealed until much later in child-
hood or even in adult life (31), and therefore, further studies are
required to define these risks.

FIGURE 1. CT scan showing a hydro-
cephalus and a right frontal EDH com-
pressing the frontal lobe in a 1-day-old
baby (Patient 5). The hematoma was as-
pirated through a disk trephine with
dura attachment to the pericranium fol-
lowed by a right frontal ventriculoperi-
toneal shunt.

FIGURE 2. CT scan of a 4-day-old
baby (Patient 14) showing a right pari-
etal EDH and a linear cranial fracture of
the parietal bone. The hematoma was as-
pirated through the cranial fracture.
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CONCLUSION

Because newborns rarely sustain injury in the first month
after birth and most trauma occurs during delivery, EDH in
newborn infants is a rare condition that may be detected even
less frequently when asymptomatic. Surgical treatment is not
a rule; most EDHs can be managed with a repeat CT scanning
and careful clinical evaluation.
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In this retrospective review, Heyman et al. report 15 cases of intra-
cranial epidural hematoma secondary to birth trauma in newborn

infants. This work represents the largest existing series on this topic
and points out a number of unique features of epidural hematoma in
this population. The mothers were generally young, primigravidas,
and most deliveries occurred at or around term. Most infants had
some type of difficulty during delivery. Only two of the nine vaginal
deliveries were uncomplicated; the majority were instrumented de-
liveries. Of the six patients delivered by Caesarean section, only one
was without labor; all of the other Cesarean sections followed failed
vaginal delivery, most of which had been instrumented. The majority
of epidural hematomas owing to birth trauma are located in the
parietal region and interestingly, one-third of them occurred without
an associated cranial fracture. Thus, routine cranial films would not be
an effective screening mechanism and even cranial ultrasonography is
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not useful, as it successfully identified an epidural hematoma in only
one of six cases in the present series. Computed tomography seems to
be the diagnostic procedure of choice.

This series makes the point that the prognosis for epidural hema-
toma related to birth trauma is generally good. The presence of an
epidural hematoma in a newborn infant does not necessarily mandate
surgery and, in fact, only half the infants in this series underwent
craniotomy. If the hematoma is small and the patient is in good
clinical shape, observation with repeat neuroimaging studies seems to
be an effective strategy.

Alan R. Cohen
Cleveland, Ohio

The authors of this manuscript present their series of 15 newborns
with epidural hematomas (EDH). As would be anticipated, all but

two neonates had a difficult delivery with one of these two developing
an EDH after being dropped on the floor after a normal vaginal
delivery. Cranial fractures, most in the parietal region as expected,
were present in 10 of the 15 newborns, with six being depressed. The
clinical presentation often develops within the first day of life and was
frequently nonspecific with hypotension and seizures being the most
common. Pallor, hypotension, and disseminated intervascular coagu-
lopathy can develop if the clot is of sufficient size. A coagulation
disorder was present in one newborn in the series. A craniotomy was
undertaken in eight, percutaneous aspiration in one, and observation
was conducted in the remaining six patients. Developmental outcome
was good unless additional injuries or hydrocephalus were present.

Although I have not reviewed our series, I would anticipate that it
would be similar to the authors’. A relatively small EDH most often
needs no invasive manipulation. We have been able to percutaneously
aspirate a cephalohematoma/EDH/subdural hematoma on occasion
after checking the coagulation status. In the face of a large and
expanding EDH, a craniotomy is definitely warranted.

J. Gordon McComb
Los Angeles, California

This article describes the clinical features of 15 newborns with EDH
collected over a 24-year period. A number of the children had evi-

dence of other intracranial pathology, such as subdural hemorrhages or
hydrocephalus. Their injuries were most often the product of a first
pregnancy, presented clinically within 24 hours, and approximately half
did not require any surgical treatment. The outcome was generally good,
with seizures being the most common sequelae. If operation is under-
taken, the extradurals can often be removed via a minimal opening.
Needless to say these can be very ill neonates who require intensive
resuscitation and careful monitoring. If taken to surgery, careful attention
to blood loss and replacement is extremely important.

James M. Drake
Toronto, Ontario, Canada

The authors have compiled a careful retrospective analysis of newborns
with EDH. The fact that there are only 15 patients over a 24-year period

supports the observation that this is a rare occurrence. However, I suspect,
that this is a very underreported event. I have seen several neonates with
EDH over the past 5 years, but have assumed, like many surgeons, that EDH
was a well documented form of birth trauma, which it is not. Furthermore,
neonatologists in some institutions are reluctant to order computed tomo-
graphic scans on newborns unless they demonstrate clear-cut signs of in-
creased intracranial pressure, such as a bulging fontanel. Ultrasonography is
apparently far less specific. In my experience, some of these children with
EDH require no surgery simply because they decompress their EDH
through the fracture line. Other nonsurgical EDH are most likely a result of
venous bone blood oozing from the fracture line and are thus low pressure.
Regardless, this uncommon form of birth injury is meticulously described in
this “large” series of newborns. The treatment options in newborns are
individual and vary based on the clinical status of the newborn, presence of
hydrocephalus or a depressed fracture, and the size of the EDH. The authors
have nicely demonstrated that newborns represent one of the rare groups of
patients in whom conservative therapy for EDH may occasionally be appro-
priate.

Richard G. Ellenbogen
Seattle, Washington

Future Meetings—Congress of Neurological Surgeons

The following are the planned sites and dates for future annual meetings of the
Congress of Neurological Surgeons:

2006
2007
2008

Chicago, IL
San Diego, CA
Orlando, FL

October 7–12
September 15–20
September 20–25

Future Meetings—American Association of
Neurological Surgeons

The following are the planned sites and dates for future annual meetings of the
American Association of Neurological Surgeons:

2006
2007
2008
2009

San Francisco, CA
Washington, DC
Chicago, IL
San Diego, CA

April 22–27
April 14–19
March 29–April 3
May 2–7
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