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Subdural hematomas are uncommon in term infants.
The study objectives were to evaluate risk factors for
and clinical significance of small subdural hematomas
observed on computerized tomography. During a
3-year period, 26 near-term and term nonasphyxiated
infants were found to have a subdural hematoma on
computed tomography. Clinical indications for com-
puted tomography were respiratory symptoms in 15
infants and neurologic symptoms in 10 infants; one
infant had a skull fracture. Subdural hematomas were
less than 3-mm maximum transverse dimensions in all
infants: location was infratentorial (n � 7), supraten-
torial (n � 7), and in both sites (n � 12). Four infants
also had evidence of edema and hemorrhage within the
anterior temporal lobe. Delivery was vaginal in 25 of 26
infants, and forceps were used in 13 (50%) infants.
Twenty-five infants were managed expectantly; one
infant underwent surgical elevation of a depressed
skull fracture. No infant required surgical evacuation
of the subdural hematoma. At discharge, nine infants
with subdural hematoma exhibited an abnormal exam-
ination, i.e., mild hypotonia (n � 7) and Erb’s palsy
(n � 2). The clinical syndrome attributed to subdural
hematoma was most often a subtle clinical problem.
The presence of subdural hematoma documented by
computed tomography is not necessarily always indic-
ative of birth trauma and may occur as sequelae of an
otherwise uncomplicated delivery. © 2002 by
Elsevier Science Inc. All rights reserved.
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Introduction

Subdural hematoma is a known complication of birth
trauma and is most readily diagnosed using nonenhanced
cranial computed tomography. Subdural hematomas may
vary from large with significant mass effect to small and

clinically insignificant, being detectable only by comput-
erized tomography [1-6]. However, nontraumatic etiolo-
gies of subdural hematoma have been reported, and
prenatal subdural hematoma has been described [3,17].
Moreover, in recent years in our institution the diagnosis
of subdural hematoma has been made by computed to-
mography scan usually as an incidental finding. These
latter observations may have important clinical implica-
tions and prompted this retrospective review. The objec-
tive was to evaluate risk factors for and the clinical
significance of small subdural hematoma observed on
computed tomography in near-term and term neonates.

Methods

The study patients consisted of near-term and term nonasphyxiated
infants admitted to the neonatal intensive care unit at Parkland Memorial
Hospital, Dallas, Texas, between January 1995 and December 1998 who
underwent cranial computed tomography and in whom the diagnosis of
subdural hematoma was made. During the study period, approximately
50,000 near-term and term nonasphyxiated infants were delivered at our
institution. Computed tomography was performed without contrast using
3-5 mm axial sections scanning parallel to the orbitomeatal line. All
computed tomography studies were performed within the first 3 postnatal
days and were reviewed by a pediatric neuroradiologist (N.R.). The
maximum transverse diameter of the subdural hematoma was measured
using the digital axial plane. The location was characterized as infraten-
torial or supratentorial.

Chart Review

The perinatal history and infant characteristics were retrospectively
reviewed. The following data were recorded: maternal characteristics
(i.e., gravida status), diseases (e.g., pregnancy induced hypertension,
diabetes mellitus), labor complications (i.e., chorioamnionitis with ma-
ternal temperature more than 38 °C � uterine tenderness � malodorous
discharge � maternal or fetal tachycardia), meconium-stained amniotic
fluid, duration of labor, mode of delivery, Apgar scores at 1 and 5
minutes, and resuscitation interventions in the delivery room (e.g.,
bag-mask ventilation or intubation), birth weight, gestation, race, sex,
clinical indications for a computed tomography scan, specific central
nervous system investigations (e.g., lumbar puncture, cranial ultrasound
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scan, electroencephalogram), medical interventions (e.g., ventilatory
support, need for antiepileptic drug therapy) and outcome at the time of
discharge. Clinical indications for a computed tomography scan were
usually for seizures in the absence of perinatal hypoxia-ischemia,
unexplained apnea, or dusky episodes. All data are presented as mean �
S.D.

Results

General

Subdural hematomas were found in 26 infants. The birth
weight was 3,030 � 619 gm, and gestation was 37.7 � 2.8
weeks; four infants were at the 35 weeks gestation level,
and two were small for gestation. The clinical manifesta-
tions that prompted computed tomography were respira-
tory symptoms in 15 infants (i.e., unexplained apnea) (n �
8), dusky episodes (n � 7), and neurologic symptoms in
10 infants (i.e., subtle seizures) (n � 5), hypotonia or
decreased movement of extremities (n � 3), lethargy (n �
1), and a full anterior fontanel (n � 1). In one infant a
computed tomography was performed because of a skull
fracture evident on a cranial radiograph. No infant had a
subdural hematoma more than 3 mm in diameter. The
location was supratentorial in seven infants (Fig 1A),
infratentorial in seven infants (Fig 1B), and in both
locations in 12 infants (Fig 2A and B). The supratentorial
subdural hematomas were located over the cerebral con-
vexities in two patients and were interhemispheric in 10
patients. Four of the 26 infants with subdural hematoma
(supratentorial, n � 2; infratentorial, n � 2) also had
edema and hemorrhage within the anterior temporal lobe,
which was right-sided in two infants and left-sided in two
infants. There were no patients in whom computed tomog-
raphy demonstrated intraventricular hemorrhage or dural
sinus thrombosis; one infant had computed tomography
evidence of subarachnoid hemorrhage.

Perinatal History

Eighteen (69%) of the 26 infants were born to primi-
gravida mothers. Maternal complications included preg-
nancy induced hypertension (n � 10), diabetes (n � 3),
and one mother with a factor II deficiency. The predom-
inant perinatal complication was chorioamnionitis (n � 8).
The duration of labor was 14.5 � 5.0 hours. Twenty five
(96%) of 26 infants were born via vaginal delivery, and
forceps was applied in 13 (50%) infants. Vacuum extrac-
tion is not used in our institution. Nine of the infants
required bag mask ventilation or intubation in the delivery
room; the 5 minute Apgar score was �5 in all infants and
the cord umbilical arterial pH was 7.22 � 0.05. No infant
had evidence of pathologic fetal acidemia (cord umbilical
arterial pH � 7.00). There was no sex predominance.

Additional Clinical Manifestations

Nonspecific clinical findings were found in 10 (38%)
infants and included cephalhematoma (n � 5), subgaleal
hemorrhage (n � 1), Erb’s palsy, diaphragmatic paralysis,
and clavicular fracture (n � 1), Erb’s palsy and facial
palsy (n � 1), facial palsy and clavicular fracture (n � 1),
and depressed fracture of skull (n � 1).

Investigations

Lumbar puncture was performed in 18 (69%) infants.
The cerebrospinal fluid was bloody in 14 (78%) infants.
An electroencephalogram was performed in nine infants
and was abnormal in four infants (three infants with
myoclonic seizures and one infant with generalized slow-
ing). The results of coagulation studies performed in the
one infant with a maternal history of factor II deficiency
were normal.

Management

One infant underwent surgical elevation of a depressed
skull fracture. The remaining infants were managed ex-
pectantly. Six infants received phenobarbital, and in three
the antiepileptic drug therapy was continued after hospital
discharge.

Discharge Examination

At the time of discharge, nine infants had an abnormal
neurologic examination, including three of the four infants
with the temporal lobe injury. The findings were mild and
included hypotonia in seven infants and Erb’s palsy in two
infants.

Discussion

Subdural hemorrhage is described as an infrequent but
potentially serious clinical problem in the infant period.
Significant hemorrhage may result from tears in the falx
and tentorium or bridging cortical veins secondary to
stretching, which is most likely to occur during labor
under circumstances when anterioposterior compression
of the head is associated with excessive vertical molding
and frontal-occipital elongation of the cranium [1]. Thus
subdural hematoma has long been considered to be a
traumatic lesion related to difficult parturition. However,
there are several case reports documenting antenatal sub-
dural hematoma [13-16]. Moreover, subdural hematoma
has also been documented after spontaneous vaginal de-
livery [3,17]. Consistent with these observations, subdural
hematoma was associated with a normal spontaneous
vaginal delivery in approximately 50% of the infants in
this series. The remaining infants were born via assisted
forceps vaginal delivery. No infant had evidence of
pathologic fetal acidemia. Thus intrapartum trauma does
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not appear to be an overt cause of subdural bleeding in
many of the cases.

The clinical presentation of subdural hematoma is
variable depending on the degree and location of the
hemorrhage. With a large subdural hematoma, the presen-

tation is immediate and fulminant with clinical signs of
neonatal depression followed by a rapid progressive dete-
rioration with signs of brainstem compression as a result
of a mass effect of the clot or coexistent brain injury [1].

Figure 1. (A) Arrow indicates a typical interhemispheric subdural
hemorrhage. Note that computed tomography reveals no abnormality of
the underlying brain. (B) Subdural hemorrhage is also observed along
the tentorial margins (arrows).

Figure 2. (A) computed tomography reveals subdural hematoma along
the tentorium (open arrows), a small subdural hematoma underlying the
coronal suture (long arrow), and subarachnoid blood in the sylvian
fissure (short arrow). (B) Sagittal T1 image (TR � 500 ms, TE � 25 ms,
number of signal averages [NSA] � 2) from a magnetic resonance image
performed at 8 days of age; the subacute hemorrhage is hyperintense.
Arrows indicate the supratentorial subdural blood. Note the presence of
hemorrhage within the infratentorial compartment (curved arrow).
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However, in recent years, this presentation has become
much less common. A more common presentation is that
of initial well-being followed by progressive signs, that is,
irritability, lethargy, that has been attributed to raised
intracranial pressure [1-3]. These signs manifest from the
initial few hours to the first day or two of postnatal life.
The latter presentation is more consistent with the findings
in this report. Thus approximately 40% of the infants
required brief bag-mask ventilation in the delivery room
for transient respiratory depression, and many of the
infants were initially triaged to the regular infant nursery.
Clinical signs only became prominent at approximately
12-14 hours, which is consistent with previous reports
[3,8,10]. The presenting symptoms were respiratory (i.e.,
apnea or duskiness observed) in 60% of the patients or
neurologic (i.e., seizures, hypotonia) in the remaining
patients. Only one infant had overt clinical evidence of
raised intracranial pressure (i.e., full anterior fontanel),
and no infant had cranial nerve abnormalities. Approxi-
mately 25% of the infants were treated with an antiepilep-
tic drug. The etiology of the clinical signs, including the
seizure activity, is not likely a result of the subdural
hematoma itself given the small size of the hemorrhage
and the absence of mass effect or shift. This finding
suggests the presence of coexistent cerebral injury that
was not visible by computed tomography.

None of the cases required surgical evacuation of the
clot, although one infant underwent surgical elevation of a
depressed skull fracture. These findings differ with most
previous reports in which surgical intervention was nec-
essary in up to 30-50% of cases [1,3,8,10]. In those cases,
however, the subdural hematoma was large and associated
with mass effect. No infant developed acute hydrocepha-
lus during the hospital course.

Outcome after subdural hematoma is dependent on the
severity of the bleeding, associated intraparenchymal le-
sions, early diagnosis, and management. Four infants had
evidence of cerebral injury. This association with subdural
hematoma has recently been described [18]. Three of these
four infants had an abnormal neurologic examination at
the time of discharge. In general the clinical examination
in the remaining infants improved during the neonatal
course, and the abnormalities at discharge in these infants
were often related to nonneurologic sequelae of delivery.

In conclusion, the clinical syndrome attributed to sub-
dural hematoma is invariably a subtle clinical problem. It
may occur after a seemingly uncomplicated spontaneous

vaginal delivery and should not be considered necessarily
indicative of obstetric injury. If subdural hematoma is
suspected, a computed tomography scan is warranted to
establish a diagnosis. Although the short-term outcome
appears favorable in most cases, long-term outcome re-
mains unclear and warrants careful follow-up.
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