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Case Report

Neurological Outcome in a Term
Infant with Tentorial Laceration
Leading to Subdural Haemorrhage
Following Vacuum-Assisted Delivery:
A Case Report and Literature Review
Abstract
There is a paucity of literature on this potentially devastating side effect of vacuum-assisted
delivery. We present here a significant subdural haemorrhage associated with tentorial tear following
vacuum-assisted delivery that resolved with only supportive medical measures without resulting in any
neurological deficits nor delays on thorough examination and formal neuro-developmental assessment.

Introduction

extraction due to poor progress. The previous 2 children were

About 8% of women in the general population are quoted
to experience prolonged labour [1]. Simpson first described
vacuum extraction in 1706 to a patient in labour for four days
using “a cupping glass fixed to the scalp with an air pump”
[2]. With growing concerns surrounding the “tedious and
trying cases” of prolonged second stage of labour, the “Air
Tractor” was the first publically introduced and used for
vacuum-assisted delivery, attributed to Simpson in 1848 [2,3].
Interestingly one of his students, Mitchell claimed that this
idea was stolen from him [4,5] with several attempts to take
back the ownership in writing [5,6]. As Simpson would have
hoped for, technological progression allowed modern devices
using the same principle of vacuum force to become arguably
the most successful instrument in alleviating the burdens of
prolonged labour [7]. Unfortunately one of the potentially
catastrophic adverse effects from its use is neonatal subdural
haemorrhage; some requiring invasive surgery to alleviate the
intracranial pressure resulting from this. Only sporadic case
reports exist in the literature regarding this matter thus neither
a pattern in outcomes nor perhaps guidelines to minimise this
risk has not yet been established. This case report therefore
aims to contribute to the literature pool the outcome and its
implications on management of this clinical problem.

uneventful. No known family history of bleeding diathesis.

Case Report

metal-cup, soft-cup and the handheld (which has a manual

A 3280gm male was born to a 21 year-old gravida 3 para 2
mother with gestational diabetes on insulin; requiring vacuum-

The reviewers concluded that whilst the forceps and metal-cup

born via normal vaginal delivery and birthing process was
Feeding intolerance was noted but at 5 hours of life, the baby
developed profound generalised seizures that required loading
with phenobarbitone in addition to bolus doses of lorazepam.
A bedside cranial ultrasound (CUS) was performed that
demonstrated posterior fossa haemorrhage. He was intubated
due to profound apnea and required positive pressure ventilation
for 2 days. Once stabilised, a cranial computed tomography
(CT) scan was done and confirmed infratentorial subdural
haemorrhage (Figure 1). His coagulation profile, haematological
and biochemical parameters were unremarkable. He made
a uneventful recovery over 5 days and was discharged home
on day 10 of life. He was on regular follow-up until 2 years of
age. He acquired his mile stones at appropriate ages and had a
formal Bayley-ll neuro-developmental assessment at 2 years
of age, which was well within the normal range.

Discussion
The Rule of 4’s
Four main types of instrument-assisted deliveries are clearly
discussed in a systematic review on forceps (rigid or soft),
vacuum pump rather than an automated device) ventouse [8].
were associated with better chances of achieving successful
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vaginal delivery, they also carried increased risk of trauma to
the mother and the new born. In this way obstetricians may
be inclined to apply vaccum assisted delivery (VAD) with the
metal-cup over the forceps, which has similarly high rates of
successful vaginal delivery but less traumatic to the mother.
Metal-cup ventouse resulted in more frequent scalp injuries
and cephalhaematoma than its soft-cup counterparts, which
had higher failure rates due to reduced traction force achieved
[9]. The consequences of subdural haemorrhage was not
addressed at length in this particular review probably in part
due to the fact that its true incidence following VAD cannot be
determined. Subdural haemorrhage (SDH) can occur even in
uncomplicated vaginal deliveries of asymptomatic term infants
[10], up to 45.5% detected by MRI brain is reported in one study
[11].
Four steps to identify neonatal intra-cranial haemorrhage
were outlined by Volpe in 1987 [12], assess for risk factors,
observe closely for clinical signs, cerebrospinal fluid (CSF)
extraction and diagnostic imaging. There is a slight male
preponderance perhaps attributed to their greater occipitofrontal circumference; thus making them more vulnerable to
vertical traction forces generated during the process [13]. Risk
factors for developing SDH in general are outlined in Table 1
[12]. Clues in the neonate can be highly variable and include any
number or combination of the following; bulging fontanellae,
increased occipito-frontal circumference, apnoea, bradycardia,
respiratory distress, retinal haemorrhage, lethargy, fever,
opisthotonus and seizures [14,15]. Volpe inferred in an article
that slow-reacting or unreactive pupils due to compression
of the occulomotor nerve are the most distinctive sign of
posterior fossa [12]. Apnoea or seizures were the two most
common presentation in a series and such symptoms following
vacuum extraction should raise suspicion [15] as seen in our
case. In Huang et al case series, heavily blood-stained CSF was
found in all 6 cases in whom lumbar puncture was possible
[13]. On analysis of CSF, typical characteristics include high red
blood cell count, raised protein, mildly raised lymphocytes and
low glucose, although hypoglycorrhachia is said to occur only

Table 1: Risk factors for developing Subdural Haemorrhage
Mother

Primiparity
Older Multiparity
Small birth canal/cephalopelvic disproportion

Foetal

Prematurity
Large for gestational age

Labour

Precipitate labour
Prolonged labour

Delivery

Breech extraction/brow/face/foot presentation
(Diﬃcult) forceps
Vacuum

between 5-15 days from the onset of intracranial haemorrhage.
It is almost uniformly associated with concurrent low lactate
levels, but the mechanism of this phenomenon is unclear
[12]. CUS and CT brain are the mainstay of imaging. Although
significant bleeds in the posterior fossa can be picked up by
CUS, as noted in our case, being and operator-dependent
procedure, it has been deemed rather insensitive, particularly
for retrocerebellar bleeds unless large enough to cause
cerebellar displacement [13]. CT scan is therefore advised for
confirmation [14] and thus the initial management would
depend on clinical judgment until then. Blauwblomme et al..
Concluded that MRI in the acute setting did not influence their
decision for surgery but suggested that later scans may help
with the prognosis [15].
Four major types of intra-cranial haemorrhage seen in the
neonate are (extra-dural is also associated with VAD but rare
[16] and therefore excluded for the purpose of this discussion);
subdural, subarachnoid, intracerebellar and periventricularintraventricular haemorrhage. The majority of such cases are
attributed to parturitional trauma. The subdural type is the
only one more commonly associated with term infants; the rest
are with premature counterparts [12]. The main mechanism of
injury relates to foetal head moulding whereby the anteroposterior axis lengthens and the biparietal axis shortens [17].
Four major sources of SDH exist and are outlined in Table
2 [12]. Tentorial laceration is the most commonly reported
injury seen in vacuum extraction due its anatomy vulnerable
to vertical traction forces. The vertical parts of the tentorium
cerebelli (running up beside the straight sinus, later fusing to
becoming the falx cerebri) is under the greatest strain when the
foetal head is forced to assume brachycephalic and turricephalic
shapes during labour [15,18]. This transient moulding of the
head shape also causes stretching of the internal cerebral veins,
basal veins of Rosenthal, the vein of Galen, the infratentorial
veins, lateral and straight sinuses [12,15]. The vein of Galen
appears to be even less adaptable to the vertical shear force as
its distal end is attached to the dura at the straight sinus whilst
its proximal is relatively free to move [15,18].

Management

Figure 1: Serial CT images of the brain showing the tentorial haemorrhage.

Management should be tailored to the individual baby
in a multi-disciplinary approach. It is summarised well by
Blauwblomme et al. [15]. Supportive medical therapy in
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Table 2: Four main sources of Subdural Haemorrhage
Type of SDH

Vessels involved

Typical course/appearance of
haemorrhage

Tentorial laceration

Straight sinus, Great vein
of Galen, Lateral sinus,
Infratentorial veins

Infratentorialsupratentorial,
posterior fossa

Falx laceration

Inferior sagittal sinus

Longitudinal cerebral fissure

Occipital
osteodiastasis

Occipital sinus

Infratentorial, posterior fossa

Superficial cerebral
veins

(As entitled)

Surface of cerebral convexity

5. Mitchell J (1849) The air-tractor. Lancet 1: 491-492.
6. Mitchell J, Simpson JY (1849) Who invented the air-tractor? Correspondence

7. Dexeus JM, Ruiz JG (1963) 3 cases of grave fetal accidents secondary to

between Dr. Simpson and Dr. Mitchell. London Medical Gazette 8: 519-521.

the use of the vaccum extractor. Rev Esp Obstet Ginecol 22: 440-444. Link:
https://goo.gl/2miDje
8. O’Mahony F, Hofmeyr GJ, Menon V (2010) Choice of instruments for
assisted vaginal delivery. Cochrane Database Syst Rev Cd005455. Link:
https://goo.gl/YrShBi
9. Hofmeyr GJ, Gobetz L, Sonnendecker EW,Turner MJ (1990) New design rigid

suppressing the seizures if present and treatment as per
guidelines for raised intracranial pressure (ICP) and cerebral
oedema should be followed. If signs of raised ICP persist
despite treatment, associated abnormal physiology must be
ruled out/corrected; hypercarbia, hypoxaemia, hypotension,
hypoglycaemia, pain and seizures [19]. The patient must be
monitored very closely for any signs of persistent or worsening
neurological status at which surgical intervention must be
considered; particularly if there is any evidence of brain stem
dysfunction or obstructive hydrocephalus [15]. Coagulopathy
should be corrected if present.

Conclusion
Therefore two conclusions arose from this case; though
uncommon, such intracranial injuries can arise despite the
long history of use of VAD and its application by experienced
hands; secondly, a careful observation with prompt supportive
medical therapy can prevent long-term neurological deficit
without surgical intervention. We hope to increase awareness
amongst neonatologists in identifying and therefore treating
such neonates swiftly.
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