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Case Report

ABSTRACT

Obstetrical cranial trauma can be responsible for extracranial hematomas, cranial fractures, and
intracranial hematomas. It is diagnosed early, either after a normal vaginal or instrumental delivery,
and rarely during Caesarean deliveries. It is most often located at the parietal level and very rarely
at the frontal level. It results from the association between the force of uterine contractions, manual
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uterine trans-abdominal compression, presentation, and abrupt passage into the bony pelvis. It can
affect all structures of the fetal head. In most cases, it resolves spontaneously. Neurosurgical
treatment is rare. We present the clinical case of a 1-day-old girl, presenting with a significant
depression of the left frontal bone with a very large central fracture, who was operated on with a
good surgical outcome. Head trauma can occur at birth and can be described in normal childbirth.
Resorption is generally spontaneous, but rare cases are surgical with a good prognosis.

Keywords: Obstetrical head trauma; newborn; surgical outcome; cranial fractures.

1. INTRODUCTION

“Obstetric cranial trauma refers to the traumatic
lesions of the fetal head structures (scalp, skull,
brain, and its ventricles) occurring during
childbirth. During birth, the infant's head is
exposed to contractions of the uterine muscles
and intra-abdominal pressure, and must cross a
bony pelvis. These mechanical influences cause
transient physiological or enduring pathological
changes to the skull. The skull deformities vary
according to the size of the pelvic opening; thus,
the modeling of the head allows a non-traumatic
passage through the bony pelvis” [1]. However,
despite this modeling of the head, instrumental
childbirth, the speed of descent of the baby in the
pelvis, and abnormal cephalic presentations
(cephalic, facial, breech) can cause cranial
trauma during childbirth. These traumas can
affect either extracranial structures, the skull, or
intracranial structures [2].

The mechanisms that can cause birth trauma are
mechanical (compressive and traction forces) or
hypoxic-ischemic. The most important risk
factors for birth trauma include: instrumental
delivery (e.g., forceps or vacuum extraction),
primiparity, cephalopelvic disproportion, birth

weight more than 4 kg or less than 2.5 kg,
oligohydramnios, prolonged delivery, prolonged
rapid

or unusually labor, maternal pelvic

anomalies, fetal malformations, abnormal
presentations such as breech presentation, and
prematurity. We present a clinical case of frontal
embrasure fracture after vaginal delivery in term
pregnancy with normal birth weight.

2. CASE PRESENTATION

BB X, 1 day old, was seen in consultation for a
depression of the frontal cranial vault observed at
birth without any history of a fall or trauma. She
is the 3rd of 3 siblings, born vaginally in cephalic
presentation from a full-term pregnancy of 39
weeks, well monitored with obstetric ultrasound
(Fig. 1) showing no cranial anomaly. The mother
reported that labor and delivery lasted
approximately 5 hours, with manual abdominal
pressure applied by the midwife at the last
minute of expulsion. Apgar score was 10/10,
birth weight 3250g. There was no mention of the
color of the amniotic fluid or the position at
delivery.

On physical examination, the child was
conscious and tonic, with a left frontal depression
and archaic reflexes. A cerebral CT scan (Fig. 2)
with a bone window showed a depression of the
left frontal bone with a continuity gap in its
center, suggesting an obstetric traumatic pot-
bearing fracture.

Fig. 1. A et B: prenatal ultrasound
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Fig. 2. Preoperative CT scan in bone window A coronal section, B and C axial section, D
sagittal section, E reconstruction3D

(@) (b)

The child underwent surgery on Day 7 to remove
the embrasure, with an intraoperative incident
marked by a wound in the frontal sagittal sinus,
which was corrected. The post-operative course
was good, with a small healing defect (Fig. 3).
The follow-up CT scan showed good correction
of the embrasure fracture (Fig. 4).

The notion of obstetrical cranial trauma dates
back to antiquity. Hippocrates (460-377 B.C.),

(c)

Fig. 4. Postoperative control scanner: A coronal section, B axial section, C reconstruction

Shakespeare (1564-1616), Little (1819-1894),
and Gowers (1888) described that -certain
cerebral pathologies of infancy, such as epilepsy,
infantile  convulsions, cerebral palsy, and
diplegia, were closely related to
dystocial. Salomonsen (1928) emphasized that
even a normal delivery represents a trauma to
the infant: "The traumatic effects of labor upon
the brain give rise to demonstrable lesions in
such a large proportion of cases that it attains the
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character of a physical law"12. It was not until the
beginning of the 19th century that attention was
drawn to the fact that there might be a
connection between head injuries occurring
during delivery and pathological conditions of
infancy. No other complications observed as
described in the literature.

3. DISCUSSION

Birth injury is defined as a condition that affects
neonate's structure and function caused by an
adverse event at birth. It is often used
interchangeably with ‘birth trauma’ [3], this birth
trauma can involve several organs: the clavicle,
humerus, skull, femur and ribs. “The incidence of
birth injury is known to be about 2% for, normal
vaginal delivery and 1% for cesarean delivery.
Since the head is the first part to enter the birth
canal during delivery, it is one of the most
vulnerable area to birth injury” [2,4,5]. In the work
of Andreas Rehm et al, it is the third most
common obstetric trauma after that of the clavicle
and humerus [6].

The mechanism of fractures: When the
pregnancy reaches term, the foetus passes into
the maternal pelvis in vertex presentation, the
head is flexed with the chin resting on the chest,
allowing for the smallest diameter under the
occipito-bregma. As the foetal head descends
into the pelvic cavity, the shape of the head
changes to facilitate the relationship between the
size of the foetal head and the diameters of the
pelvis. This shaping is achieved by overlapping
the sutures, giving a trapezoidal shape that
allows passage through the birth canal. No force
is exerted on the sagittal sinus or cortical
bridging veins, so in a normal delivery, the force
of uterine contraction exerts pressure on the
foetus as it passes through the bony pelvis
without any trauma. Thus Skull of the newborn
can be moulded during delivery and is resistant
to fracture because it is separated into several,
bones [2,7]. “However, although it is rare, skull
fracture could occurat birth if there are difficulties
during delivery. The overall fracture incidence
was 2-3.7 per 100000 live births” [8,9]. “Some
insists on that this data is underestimated
because of undetected clinically silent simple
linear fractures” [2].

Difficulties leading to trauma may arise:
e In poor cephalic presentations occur when

there is deviation of the foetal head,
resulting in facial presentations (frontal,

chin). The presentation is determined by
the contractile force of the uterus, and this
can lead to craniofacial trauma during
delivery.

e In the powerful force of close contraction of
the uterus, the effect of excessive
moulding can cause the parietal bone to
impact on the pelvis, resulting in trauma to
this bone by sinking, the degree of sinking
depending on the force of contraction of
the uterine muscles. This depression may
be accompanied by a fracture. The
presence of the left frontal depression in
our patient is due to poor presentation.
Should deformation occur abruptly and be
severe, intracranial bleeding may result
from tearing of the falx cerebri and the
tentorium cerebelli, or tearing of the
bridging veins draining the cortical surface
into the venous sinus (Fig. 2). An
excessive moulding effect may cause
scalloping of the parietal bones,
contributing to the traumatic mechanism to
the fetal head. Infants with dolichocephaly
suffer an especially severe configuration.
In such cases, the changes in sutures and
fontanels are moredistinct. It has been
suggested that during breech
delivery,occipital osteodiastasis, a
separation of the squamous and lateral
portions of the developing occipital bone, is
caused by pressure from the pubic
symphysis against the suboccipital region;

however, this may also occur during
forcible engagement of the head
[2,8,10,4,11].

e In cephalopelvic dysproportion, the power
of uterine contraction, as well as uterine
Trans abdominal manual pressure
manoeuvres can lead to rapid expulsion of
the foetus with head trauma in cephalic
presentation [1,3].

In short, the delivery process is a combination of
compression, contraction and traction forces,
when the size of the foetus, its presentation and
neurological immaturity complicate the event.
This can lead to tissue damage, edema and
hemorrhage, or fractures in the newborn. The
use of instruments can further amplify the effects
of these forces, or can themselves cause trauma.
In fact 46% of birth related skull fractures are
associated with vaccum-assisted vaginal delivery
in the work of [2,8].

Obstetric head trauma includes: extra cranial
trauma constitutes the type of hematoma: caput
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succedaneum (bleeding between the skin and
the galea), subgaleal hemorrhage (hematoma in
the space between galea aponeurosis and
periosteum) and cephalohematoma
(accumulation of hematoma in the [1,2,12,13].

Our patient had a depression of the left frontal
cranial vault associated with a linear fracture in
the center of the depression, no extracranial or
intracranial lesions were associated.

Factors predisposing injury include: primigravida,
cephalopelvic disproportion, small maternal
stature, maternal pelvic anomalies, prolonged or
rapid labor, transverse arrest of descent of the
presenting part of the fetus, oligohydramnios,
abnormal presentation, instrumental delivery,
versions and extractions, very-low -birth-weight
infant or extreme prematurity, fetal macrosomia,
large fetal head, and other fetal anomalies,
delivery during risk hours, parity Cesarean
delivery was the only protective factor of BT
[1,14].

Our patient is the 3rd of a family of 3 born
vaginally after a precipitous labor of 4 hours, with
manual trans-abdominal uterine pressure on
abnormal  frontofacial  presentation.  The
combination of these factors described above
would be responsible for the sudden pressure of
the left frontal region on the promontory of the
pelvis leading to violent pressure of the frontal
bone on the promontory, reflecting the frontal
cranial depression associated with a central
linear fracture, without associated extra or
intracranial lesion.

Diagnostic: The diagnosis of traumatic cranial
depression is made immediately after childbirth
and sometimes a few days later, after returning
home, it is often linked to instrumental deliveries
such as forceps where parietal depressions are
observed and are often described in the normal
deliveries like the case of our patient [2].

Additional examinations include: imaging,
biological examinations, and sometimes EEG.

Imaging: Depending on the doctor's experience,
standard radiography is sufficient to make the
diagnosis of fracture lines, anatomical sutures,
after any day of observation of the baby, if it is
normal, no other examination is useful for the
diagnosis of fracture, Cella prevents subjecting
the newborn to a lot of radiation [2,13,15]. Extra
cranial hematoma is dominated by
cephalohematoma. It concerns 0.5 to 1.5% of all

births (50% of obstetric trauma [16], is
sometimes associated with skull fracture, the

association  of fracture with intracranial
hematoma is very rare, in cases of very
significant depression associated with an

abnormal examination of the baby, brain CT with
3D reconstruction is indicated in order to assess
the fracture lines and intracranial lesions which
may be associated [7] without increasing
exposure to irradiation [17]. The Computed
tomography (CT) and magnetic resonance
imaging (MRI) is useful for the evaluation of
intracranial lesions, however, it should be
performed in consideration of the patient’s
clinical conditions and necessities.

Transfontanellar ultrasound is the most easily
performed examination in this context.
Unfortunately it remains an unreliable test. The
lesions encountered are most often extracerebral
and located in the occipital region or in the
posterior fossa, which increases the risk of false
negatives [18].

In intraparenchymal hematoma, it is necessary to
perform a coagulopathy [2].

Finally, the EEG shows focal abnormalities of the
electrical trace which have a lesion localizing
value and diffuse anomalies of the trace which
are the translation of cerebral suffering [19].

In view of the importance of the depression, the
head trauma in our patient being only bony,
without extra or extra cranial lesion associated
with a central fracture line. Although this was
observed at birth, it was not a malformation given
that the prenatal ultrasound showed a head
without any deformation.

Treatment: The treatment of obstetric head
trauma depends on the degree of the injury. In
extracranial hematomas, Treatment is usually
conservative  observation until  absorption.
Aspiration and drain are generally ineffective for
clotted blood and not recommended due to the
potential risk of infection; Caput succedaneum
absorbed within a few days and requires no
treatment [2], the prognosis of Subgaleal
hematoma is usually good, involves watchful
observation and correction of hypovolemia and
anemia. Surgical evacuation is performed when
massive  subgaleal hematomas  produce
neurological deteriorations with the evidence of
increased intracranial pressure on images
[1,2,20,21] Cephalhematoma, cephalhematoma
resolves spontaneously within a few days, but in
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some;cases, it may take several weeks [22]. In
those cases, calcification may also occur from
collected blood. If disfiguration is severe, surgical
treatment could be considered [2,23,24].

Rarely, cephalhematoma becomes infected even
without laceration or abrasion [2,25] the major
causative organism is Escherichia coli, It could
be accompanied by osteomyelitis, meningitis, or
sepsis. When infected cephalhematoma is
suspected, diagnostic aspiration should be
performed [2,26].

The Fracture SKULL traitement: the Linear
fractures are of no clinical importance and
therapy is indicated unless any of the above-
mentioned associated lesions are present.
Follow up is necessary when the skull
fracture present with diastasis between its
edges.

We must be cognizant of growing skull fractures.
Even in the cases of depressed skull fracture,
most of them can be resolved spontaneously;
Spontaneous elevation has usually corrected the
depressed bone by the three-month follow-up.
Usually, there is no need for surgery or any other
form of therapy. There have been reports of
elevation by vacuum extractor, breast pump, and
digital pressure. Surgical reduction could be
considered depending on its severity. When
neurosurgical expertise is available and digital
compression or breast pumping has been
unsuccessful, operative elevation should be
undertaken [1,2]. Some authors recommend
making a 1 cm incision to lift the embarrement; in
the case of our patient, the depression was
significant, the 1 cm incision did not allow the
embarrement to be lifted, we had to enlarge the
frontal incision to lift the embarrement fracture.
Intracranial hemorrhages treatment: with the
osbtetrical epidural hemorrhage, subdural
hemorrhage, Intraventricular hemorrhage (IVH)
and periventricular leukomalacia (PVL) .The less
invasive treatment is the most advisable, in the
less abundant bleeding without mass effect, the
monitoring and compliance is the therapeutic
choice, the recourse to surgical treatment is
indicated only in the hematomas exerting a mass
effect on the cerebral structures, with an
abnormal clinical  examination, in  the
subarachnoid hemorrhage. the Complications of
primary subarachnoid hemorrhage in the
newborn are difficult to identify, except for
hydrocephalus. Adhesions around the cisterna
magna and the fourth ventricle may result in an
obstruction to CSF circulation; the occurrence of

hydrocephalus requires surgical treatment, the
same is true for intraventricular hemorrhages
where the only occurrence of hydrocephalus
requires neurosurgical treatment. As for
intracerebellar hemorrhage, cerebral contusion,
monitoring and sequelae occurred such as
epilepsy, delayed psychomotor development are
taken care of medically or in rehabilitation, the
surgical indication arises only in the very rare
cases of occurrence of associated
hydrocephalus. Severe neonatal head injuries
are rare, and most neonatal head injuries have a
favorable outcome [21,27].

4. CONCLUSION

Obstetric head trauma, or birth trauma are
diagnosed very early from birth, they are
described in vaginal deliveries, with or without
instruments, very rare cases have been
described in cesarean deliveries they are rare
and generally have a good prognosis. The
injuries are mostly minor and resolve
spontaneously, surgical treatment is exceptional
and reserved for symptomatic cases and more
severe cases.
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