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Abstract
We describe the unusual case of a clinically significant subdural haematoma without any underlying cause in a term baby
delivered by an elective caesarean section, which required surgical evacuation. We review the literature and describe the
presentation, investigation and management options in infants with this infrequent condition.
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Abbreviations
CS Caesarean section
CSF Cerebrospinal fluid
CT Computed tomography
ICP Intracranial pressure
GOS Glasgow outcome score
MRI Magnetic resonance imaging
VPS Ventriculoperitoneal shunt

Introduction

The incidence of clinically apparent subdural haematomas in
infants is estimated to be 24.1/100,000 [5]. Whilst subdural
haematomas may occur due to peripartum trauma, occurrence
after elective caesarean section (CS) and requirement for sur-
gical intervention is extremely rare.

Case report

History and examination

A female infant was born at 39 + 3 weeks by elective CS due to
previous forceps delivery. Anomaly scan at 20 weeks was nor-
mal. There were no complications during pregnancy. Her birth
weight was 2860 g and occipital frontal circumference 33 cm
(both 9th–25th centiles). She required no resuscitation, had
APGAR score of 91 + 95 and normal cord gases.
Intramuscular vitamin K was given. She was reviewed at
18 h due to jaundice. Observations were normal, and examina-
tion demonstrated normal tone/reflexes and a soft fontanelle.
Her total bilirubin was 80 umol/L (below threshold for photo-
therapy), haemoglobin 178 g/L and platelets 181 × 109/L.

Upon routine newborn examination (30-hours post-deliv-
ery), the right pupil was noted to be dilated and non-reactive.
The left was normal. The anterior fontanelle was full. There
was no abnormality of facial/limb movements, and she was
responsive to handling. Ultrasound demonstrated a right sub-
dural haemorrhage (Fig. 1). Repeat bloods showed
haemoglobin 182 g/L, platelets 182 × 109/L and a normal co-
agulation screen. Urgent transfer to the local neurosurgical
centre was arranged.

On admission, the only abnormal clinical findings were an
isolated right third nerve palsy and a full fontanelle. Under
usual circumstances, computed tomography (CT) scan would
be performed; however, on this occasion, we had a magnetic
resonance imaging (MRI) available immediately. After multi-
disciplinary discussions, taking into consideration that the ba-
by overall was very well, feeding and stable, we decided on
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elective intubation and MRI including angiography/
venography to assess for possible underlying structural abnor-
malities (Figs. 2 and 3). No cause was found; however, given
the characteristics of the haematoma, a source of bleeding was
deemed likely in the occipital inter-hemispheric area.
Fontanelle tap of the ventricle to control intracranial pressure

(ICP) would likely promote more subdural bleeding. Given
the acute nature of the bleed, the haematoma was presumed to
be thick/clotted, and we suspected that percutaneous drainage
would be ineffective. In theory, conservative management,
with further observation, could have been chosen, despite
the third nerve palsy, as the baby was otherwise doing well,
but risked further bleeding and mass effect, which may have
proven fatal. To better control the bleed, mini-craniotomy
seemed the best option given the acute nature of the bleed
on imaging. The different management strategies were

Fig. 2 T2-weighted axial MRI. Large right-sided subdural haematoma
with severe midline shift. In addition to effacement of the right lateral
ventricle, there is enlargement of the trigone of the left lateral ventricle
consistent with left-sided hydrocephalus

Fig. 3 T1-weighted inversion recovery coronal MRI. Large right-sided
subdural haematoma with mass effect, midline shift, left-sided hydro-
cephalus and right-sided uncal herniation

Fig. 1 Coronal ultrasound image
showing increased echogenicity
of large right-sided subdural
haematoma causing marked mass
effect with midline shift to the left
and effacement of the right lateral
ventricle
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discussed with the parents, and a decision was made to pro-
ceed with surgery.

Operation

Under general anaesthesia, in the supine position, a curvilinear
incision was made along the ipsilateral coronal suture. Wide
draping allowed extension to the occipital area if needed.
Periosteum was left intact over the bone and suture. The bone
was removed to form a semi-circular craniotomy with its base
on the suture. The bone in neonates is very thin and can be cut
with scissors and removed using a rongeur/artery clip, or the
craniotome can be used for the sake of speed. The bone was
pivoted forward, leaving its attachment to the suture intact.
The dura was tense, and after opening, surprisingly, dark liq-
uid blood was encountered under pressure resembling
subacute/chronic subdural haematoma with some solid clots
and then coming later during washout. Further solid clot was
encountered occipitally and left in situ as it was the presumed
origin of the bleeding. The dura was closed in a watertight
fashion and tacked-up to the bone, which was placed back in
its native position. The remaining occipital inter-hemispheric
haematoma and sealant agent mass were found unchanged on
immediate post-operative imaging, as expected.

Post-operative course

The baby made an excellent recovery. There was no discern-
ible neurological deficit, and her right pupil was reacting to
light. She was discharged home after 6 days. A repeat MRI
(including angiography/venography) was performed 2months
later and showed complete resolution of the subdural
haematoma with no parenchymal abnormality, normal vascu-
lature and no underlying cause. Nine months post-operatively,
she continues to demonstrate normal development.

Discussion

Subdural haematomas occurring in the peripartum period are
almost always caused by the trauma of birth and are usually
asymptomatic. Indeed,MRI immediately post-partum demon-
strates that 8–46% of infants have asymptomatic subdural
collections [12, 20, 25]. Symptomatic subdural haematomas
are much more rare, occurring in 16.5/100,000 infants under
the age of 1 year [6]. Whilst such cases have been described
following emergency/complicated CS, incidence following
uncomplicated elective CS is extremely rare [2, 12]. The avail-
able evidence is summarized in Table 1.

Presenting symptoms are due to focal neurological deficit
or raised ICP. The skull’s elasticity allows some tolerability to
increased pressure; therefore, clinical signs may be subtle,
such as poor feeding, irritability and frequent vomiting. On

examination, scalp veins may be distended and the anterior
fontanelle full. Focal neurological deficits may manifest with
weakness or cranial nerve deficits. Papilloedema does not
usually develop in neonates, but retinal venous engorgement
may be noted [19]. If compression of the brainstem occurs,
bradycardia and apnoeic spells may manifest.

Ultrasound provides a rapid non-invasive method for
diagnosis and can be done at the bedside. CT is also
rapid and usually readily available. However, a signifi-
cant dose of radiation poses long-term implications.
MRI does not deliver radiation and provides exquisite
images of the brain but can be time-consuming and not
as readily available.

It is imperative to assess for potential underlying causes,
such as trauma, coagulopathy, meningitis, cerebral venous
thrombosis, metabolic diseases or structural lesions (including
tumours or vascular malformations) [7–11, 21]. If time per-
mits, MRI is the most helpful imaging tool in ruling out struc-
tural causes. Additional sequences that afford an assessment
of the cerebral vasculature are vital. This informs best man-
agement and likely prognosis, guiding shared decision-
making with the patient’s parents/guardians. In this case, a
multidisciplinary decision was made to pursue MRI rather
than CT in view of these benefits (without significant time
penalty), but we emphasize that in most situations, CT re-
mains the imaging of choice for acute intracranial haemor-
rhage due to its rapidity.

Management of these cases is based upon the patient’s
clinical state, the size of the collection and the preference of
the surgeon/parents/guardians [15]. A conservative approach
could have been considered given her clinical state, but this
could have led to sudden rising ICP and deterioration.
Subdural transcutaneous puncture or external subdural drain-
age allows relief of pressure, if the viscosity of the collection
permits; however, there is a risk of infection. Neither of these
procedures tends to achieve haematoma resolution but can be
useful temporizing methods. In a study of 184 children with
subdural haematomata in children under 2 years old, Melo
et al. [15] found that despite these procedures, 82% and 50%
of children, respectively, required further surgery due to
recurrent/residual collection. Shunts provide an option to di-
vert the haematoma but again may be ineffective if the clot is
thick. Shunting to the subgaleal space may be employed in
children under 3 months old as it negates opening the abdo-
men. Shunting to the peritoneum may be employed in older
infants, typically with a valveless system to encourage drain-
age. The complication rate for shunting in such cases is around
25%, including the risk of recurrent subdural haematoma up-
on removal, due to tethering of the proximal catheter [15].
Craniotomy achieves immediate access to the subdural space
and evacuation of the clot in order to relive associated mass
effect. It also allows evaluation of the brain surface to assess
for and control any bleeding source. Given the small
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circulating blood volume in neonates, the risk of blood loss
and death are significant.

If an underlying cause for the haemorrhage is dem-
onstrated on imaging, immediate surgical intervention
could lead to catastrophic bleeding and prove fatal.
The underlying cause may require treatment prior to
surgical management, for example, correction of an un-
derlying coagulopathy or aneurysm [7]. Once we had
ruled out any underlying cause and decided to perform
a craniotomy, the plan was to perform as small a cra-
niotomy as possible and remove the convexity
haematoma. We aimed to leave the presumed clot in
the posterior inter-hemispheric fissure alone in order
not to provoke further bleeding but draped and planned
to extend the unicoronal incision posteriorly along the
midline in case of uncontrollable bleeding. Fortunately,
this was not required; nevertheless, having bailout strat-
egies is vital when operating on neonates.

Long-term outcomes for infants following non-
traumatic subdural haematoma are difficult to predict
due to a paucity of reported cases with robust follow-
up. In cases of non-accidental injury with subdural
haematoma, the reported rate of neurological disability
is approximately two-thirds [8]. This may be due to the
diffuse nature of the brain injury. For subdural
haematomas related to accidental trauma, good out-
comes are observed in 45–56% of patients [9–11].
Vinchon et al. reported sixteen cases of symptomatic
spontaneous/atraumatic subdural haematomata, noting
that twelve of these had idiopathic macrocrania and sev-
en arachnoidomegaly [24]. They suggest idiopathic
macrocephaly/arachnoidomegaly, and dehydration may
under l ie some cases of spontaneous subdura l
haematomata. Although not the case in our patient, this
study provides a useful comparison in terms of out-
come. Over a mean follow-up of 21.2 months, they
reported a Glasgow outcome score (GOS) of 1 (normal
life) in 87.5%. Outcomes were significantly better com-
pared with a matched cohort of infants sustaining trau-
matic injuries [24].

In conclusion, clinically apparent subdural haematoma
is an unusual condition in the neonatal period. The vast
majority of these are due to birth-related trauma, or non-
accidental injury, which must be readily suspected and its
possibility evaluated on a case-by-case basis. However,
spontaneous subdural haematomas exist, and a thorough
search for an underlying cause is imperative. These cases
are difficult due to uncertainty regarding optimal manage-
ment strategy. Moreover, there is limited evidence to
guide prognosis, and so in these rare cases, close collab-
oration between the multidisciplinary teams involved, and
the patient’s caregivers, is mandatory to guide best treat-
ment for the individual child.
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