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Case Report

Severe Dural Tear and Brain Injury after Vacuum Extraction Birth
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Traumatic brain lesions after vacuum extraction delivery are rare.
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Most common complication after operative vaginal deliveries is subgale-
al hematoma applied by trained obstetricians. There are only single case re-

ports about major complications after vacuum extraction delivery in the liter- Citation: Senger, S. Severe Dural Tear
ature available. The authors present a case of a severe brain damage and dural and Brain Injury after Vacuum Extraction
tear after vacuum extraction delivery. In the presented case surgical treatment Birth (2015) Int J Neurol Brain Disord
of the dural tear was required. The child recovered completely in follow up. 2(2): 29-31.

Keywords: Vacuum extraction birth; Brain injury; Dural tear DOI: 10.15436/2377-1348.15.011
Introduction

Delivery by vacuum extraction (VE) is a common obstetrical procedure in many countries and it has replaced the use of
forceps. The use of VE has increased in the last decades rather than other methods of assisted delivery!"l. Vacuum extraction has
become more popular because it is seemingly easy to use, requires less analgesia and is believed to be safer than other methods
with modern devices!!. While extra-cranial hematomas and skull fractures have been associated with VE assisted deliveries®™7,
severe brain or dural injuries and intracranial bleeding™® are rare complications. Most common severe complication is subgaleal
hematoma, resulting from rupture of the emissary veins that connect the deep dural sinuses and scalp veins. Nowadays, the modern
neuroimaging techniques such as ultrasound, computer tomography (CT) and magnetic resonance imaging (MRI) have improved
the diagnostic accuracy of neonatal brain damage®®). But less is known about brain development and neurosurgical treatment in case
of severe brain damage after VE.

History and Examination

Baby ‘S’ was a 2980-g female infant born at 39 weeks gestation to a primigravida mother via vacuum extraction after
uncomplicated pregnancy cause of prolonged birth. The baby was in an occipitoposterior position when arrest of birth occurred and
cardio-tocography showed fetal distress with drops of heart sound. A VE was performed with Kiwi Omni Cup with one pull of 8
minutes duration. The head of the baby was in occipitoposterior position in mid outlet station during expulsive phase of delivery.
The Apgar scores were 9/10/10 at 1, 5 and 10 min. A large cephalic hematoma was visible directly after delivery at the frontal part.
There was speculated that positioning of Kiwi Cup was more frontal than usually required.

The child was admitted to neonatal ICU for observation. She was noted to have a large growing fluctuant mass in the frontal
area and suffered generalized epileptic seizure on second day after birth. She was referred to our department 3 days after delivery. At
presentation, a large bi-frontal fluid collection, mimicking scaphocephaly, was visible. She was in stable condition (no hypovolemia,
no brady- or tachycardia). She had no neurological deficits with normal muscle tonus and reflexes.

Imaging

Sonography revealed large subgaleal cerebrospinal fluid (CSF) accumulation and suspicion of dural tear parasagittal. On
MR imaging a severe dural tear with large subgaleal CSF accumulation and also subgaleal haemorrhage was identified. Also damage
of the dorsofrontal lobe and a brain prolapse was detected (Figure 1). In MR angiography, there was no evidence of injury of sagittal
sinus.
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Figure 1: Showing sagittal (a) and coronal (b) MR imaging of the presented
case. There is a severe dural tear right sided with large subgaleal CSF accumu-
lation. The sagittal sinus is elevated to the left. The frontodorsal cortex of the
frontal lobe is injured right-sided.

Surgical Procedure and Postoperative Course

Surgery was intended to reduce the risk of persisting
CSEF fistula, for inspection of the affected cortex and preventing
epilepsy in follow up. Surgery was performed on day 12 after
birth via a bicoronal approach. The CSF collection was sur-
rounded by neo-membranes that were dissected to the plane of
the defect around the fontanelle. The sagittal suture was rup-
tured. The defect of the right-side parasagittal dura was 3 x 2.5
cm (Figure 2). Intraoperatively, there was an intact sagittal sinus.
The exophytic brain tissue epidural and intracerebral haemor-
rhage was removed. Finally human fascia lata and Tacho Sil
was used for duraplasty (Figure 3). Histological testing of the
extracted tissue revealed brain tissue and dura mater with ev-
idence of old hemorrhages. Intraoperative blood loss was less
than 50 ml.

Figure 2: The statement of the MRI could be confirmed intraoperatively. The
sagittal suture was ruptured. The defect of the right-side parasagittal dura was 3
x 2.5 cm. There was an intact sagittal sinus without any bleeding.

Figure 3: Shows the intraoperative results after surgical repair of the dural tear

The baby was admitted to pediatric ICU postoperative-
ly. She had no seizures and new neurological deficits in postop-
erative course and was discharged at 7" postoperative day.

At follow-up six weeks after surgery, the girl was in
good conditions. She had no neurological deficits and normal

www.ommegaonline.com 30

development. At last follow-up after six month, the girl pres-
ent in a regular development without any neurological deficits
or seizures. Nevertheless, she had another large subgaleal CSF
accumulation over the anterior fontanelle requiring second sur-
gery. A posttraumatic hydrocephalus was postulated induced the
second dural tear. There was a revision of the duraplasty and also
fixation of an autologous bone graft performed (Figure 4). The
bone graft received by craniotomy more parietal of the defect
stabilized the duraplasty to prevent another dural tear cause of
elevated brain pressure and brain pulsation. Additionally, an ex-
ternal ventricular drainage was inserted in right ventricle. Cause
of posttraumatic hydrocephalus ventriculoperitoneal shunting
was necessary also one week after second surgery. In last follow
up, the girl was noted to have recovered completely.

Figure 4: Shows the intraoperative results after second surgical repair of dural
tear (N) and localisation of craniotomy for the autologous bone graft (*)

Discussion

Vacuum delivery is a common procedure in obstetrics.
In general, operative procedures for vaginal deliveries were used
in 5-26% of nulliparous deliveries®. Historically, the vacuum is
considered the instrument of choice due to a posited reduction
in maternal injuries, although long-term follow-up suggests no
difference in pelvic floor function between women who have
undergone vacuum delivery and those who have had forceps
delivery!'®!, In a 1979 review of 15 studies involving 7124 in-
fants who were delivered by vacuum extraction with the metal
Malmstrom cup, the incidence of ICH was 1 in 286 infants!'.
This rate decreased after the introduction of plastic cups, to an
incidence of 1% reported in 199913, Compared with those born
by spontaneous vaginal delivery, infants delivered by vacuum
extraction have significantly higher rates of subdural or cerebral
hemorrhage, brachial plexus injury, and seizures®®!3. Towner et
al.!¥ reported ICH in 1 of every 860 infants delivered by vacu-
um extraction.

Nevertheless, fetal weight and head position should be
evaluated carefully before operative vaginal delivery is undertak-
en to minimize the risk of bad fetal outcome!"'¥l. The spectrum of
possible sequelae after vacuum extraction is broad, and includes
circular fracture; elevation of the outer table of skull bones; sub-
periosteal, intraosseous, subdural, or tentorial hematomas; and
intra-cerebral and intra-ventricular haemorrhaging!®!>171. The
vertical stress may lead to laceration of bridging veins and ve-
nous sinuses, and venous hemorrhagic infarctions!!”). The most
common complication is subgaleal hematomas, which resolve
on their own in the majority of cases!'®. However, Amar et al.!'*)
reported on 2 cases of subgaleal hematomas causing brain com-
pression, which required surgical intervention to control elevat-
ed intracranial pressure. Factors associated with a significant
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increase in subgaleal hemorrhage include: nulliparity, failed VE,
presentation in an occipito-lateral or occipito-posterior position,
marks of vacuum cup over the sagittal suture or the leading edge
of vacuum cup at <3 cm away from the anterior fontanel, and an
Apgar score of less than eight at 5 min*>?%l. Close observation
of infants born by VE with such risk factors should be observed
closely for the development of a subgaleal hemorrhage!'*!.

Sporadic reports exist in the literature on leptomenin-
geal cysts caused by vacuum extraction with dural tear, predom-
inantly located over the anterior fontanelle and rupture of the an-
terior fontanelle and the sagittal suturel!#?!!, The pattern of injury
in our patient is similar to these reports and supports the hypoth-
esis that laceration of the dura and brain tissue may be a factor in
some cases of persistent, massive subgaleal fluid accumulation.
The suction of vacuum extraction delivery is strong enough to
induce aspiration brain tissue after severe dural tears. Thereby
wrong positioning of the cup over the anterior fontanelle may
improve the risk of severe dural tears.

Long-term follow-up of babies born via vacuum ex-
traction who experienced brain damage usually shows complete
resolution of hemorrhage and show a regular neurological de-
velopment'¥) as presented in this case. Surgery is only required
in rare cases of severe dural ruptures preventing persisting CSF
fistulas. In case of severe dural tears and possible posttraumatic
hydrocephalus bone graft and external ventricular drainage or
ventriculoperitoneal shunting might be necessary additional to
duraplasty.

The limitation of this report is the slight neurosurgical
experience with TBI after obstetrical procedures as presented in
this case. There is only one comparable case report in the litera-
ture available. But on account of this, the presented case report
might draw this knowledge gap in the literature and provide a
basis of further neurosurgical treatment in comparable cases.
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