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Objective: Spontaneous (without instrumentation) depressed skull fracture cases are rare in

newborns and, in most cases, are caused by trauma during delivery. The diagnosis of

a skull fracture can sometimes be difficult and the correct management of these fractures

in newborns is still uncertain.

Case presentation: Two cases of spontaneous (without instrumentation) depressed skull

fracture in newborns are reported and were related to birth trauma. Each cases were

managed differently according to its clinical presentation.

Conclusion: Spontaneous depressed skull fracture of the newborn presents as a challenge in

neurosurgical management. Although widely accepted that conservative management is

a treatment of choice, but few cases with intractable seizures are also indication for

surgical intervention. Our case series is a good educational lesson that can also be used by

pediatrician and obstetrician for better management and handling of birth head trauma.

Copyright ª 2012, Neurotrauma Society of India. All rights reserved.
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1. Introduction The etiology of these depressions is not fully revealed,
Delivery process will eventually apply pressure to the

neonate’s head in utero or during birth event that may lead in

a depression of parietal or frontal bone of the skull. Pressure of

the fetal skull by the 5th lumbar vertebrae, sacral promontory,

pubic symphysis, ischia spines or by an asymmetrical and

contracted pelvis have been implicated in these depressions

that occurred in the absence of forceps or traumatic

delivery.1,2
(A.S. Gill).
2012, Neurotrauma Socie
while most cases in Western countries are caused by forceps

application or as a result of pressure by the obstetricians

hands; in African population most cases are results from

extrememolding of the fetal skull in its passage through birth

canal.3 Even though, depressed skull fractures are rare in

newborns, in most cases, they are caused by trauma during

delivery.4

Therefore, we wish to report two cases of newborn

depressed skull fracture during normal spontaneous vaginal
ty of India. All rights reserved.
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delivery, in which we performed craniotomy in one patient

while managing the other one conservatively.
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2. Case reports

2.1. Case 1

A 3600 g male baby was born from a 30-year-old woman

(Gravida 2, Abortus 0) after a normal full term gestation. The

spontaneous delivery was helped by an obstetrician without

any instrumentation. The delivery was difficult and lasted for

more than 10 h, especially the aftercoming head. APGAR

scoreswere 5 and 7 in first and fifthminute, respectively. Head

circumference at birth was 38 cm (33e38 cm) and body length

49 cm. The small anterior fontanel was soft and tender with

size 2 � 1 cm.

The baby was brought to our emergency department

approximately 24 h after delivery following the development

of whole body seizure, with each seizure lasting for 2e3 min.

There was no history of decreased consciousness, vomiting or
Fig. 1 e A. Brain CT scan revealing a large depressed fracture ove

confirmed a large depressed fracture over the occipital region.
fever. Head CT scan revealed a depressed skull fracture at the

occipital region (Fig. 1A and B) without any other abnormali-

ties noted. Patient wasmanaged conservatively as no seizures

nor other neurological symptoms developed during hospital-

ization. The baby was discharged after one week in good

condition.
2.2. Case 2

A 3500 g male baby was born from a 21-year-old woman

(Gravida 1, Abortus 0) after a normal full term gestation. The

spontaneous delivery was helped by a traditional midwife

without any use of instruments nor any external extraction

force. The delivery was difficult and lasted for 8 h but APGAR

scores were not noted. Head circumference at birth was 36 cm

(33e38 cm) and body length 48 cm. The small anterior fontanel

was open and soft with size 3 � 2 cm.

After presenting with seizure on his left extremity, the

baby was brought to our emergency department approxi-

mately 20 h after delivery, with each seizure lasting for 5 min.

Head CT scan revealed a depressed skull fracture in the right
r the occipital region. B. Brain CT scan with bone window to
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parietal region (Fig. 2A and B). Although not obviously seen,

this right parietal depressed fracture was easily palpated.

Therewas no edema or discoloration surrounding the fracture

and the baby was otherwise completely normal. When

examined by pediatrician the baby hadmyoclonic seizure and

even after administering adequate anticonvulsants the

seizures did not diminished. After several failed attempts of

non-surgical techniques to elevate the fracture, an emergency

craniotomy surgery was scheduled.

During surgery, we found depressed fracture with size of

2 � 2 cm interlocking at the parietal region (Fig. 3A). A burr

hole adjacent to the fracture was performed and using an

elevator the fracture was tried to lever back into place but

finally a rongeurwas used to nibble a little bone-off the edge of

the depression, allowing entry into epidural space. We noted

3 cm laceration of duramater and hemostasis was then

obtainedwith bipolar forceps. The cerebral injurywas covered

with hemostatic absorbable gauze and the duramater was

closed with pericranial graft (Fig. 2B). The bone fragments

were reassembled to be replaced in the bony defect. The

postoperative course was uneventful and the baby was

discharged in good condition on the sixth postoperative day.

During one month follow up, the patient had neither recur-

rence of seizures nor any other neurological symptoms.
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3. Discussion

The incidence of major birth trauma such as fractures,

paralysis and lacerations are accounted between 1 and 11.7

per every 1000 to 2000 live births. Perinatal death secondary to
Fig. 2 e A. Brain CT scan revealing a large depressed fracture ove

confirmed a large depressed fracture over the parietal region.
birth trauma alone is a rare event that occurs 1 in about

1000e2000 births. Many factors related to the fetus, the

mother, and the delivery process have been correlatedwith an

increased incidence of traumatic birth. Such factors include

macrosomia, growth retardation, preterm labor, breech

presentation, and also multiparity.7,8

The stage of the brain, intracranial vasculature and

calvarial-development directly relates to the type of injuries

seen in different pediatric age groups. The brain development,

bone calcification, and body habitus of neonate is different

from that of a child. The disproportionately large size of the

head and the weaker neck musculature of neonates and

infant place them at increased risk for rotational and accel-

eration/deceleration injuries.8

Three types of skull fractures canoccur innewborns: linear,

depressed or "ping-pong" fractures and occipital osteodia-

stasis.7 The developing skull is unicortical and consist of bones

that are soft, thus depressed skull fractures usually comprises

of indentations in thebone (pingpong fractures) andnot actual

fractures into the cortex of the bone.8 These fractures usually

occur in the parietal bones, occasionally in the frontal bones

and, rarely, in the occipital region.9 As in our case series, one

presented with parietal bone fracture whereas the other

with occipital bone fracture that were managed differently.

Several studies have examined the incidence of pediatric

skull fractures. Rubin et al, found only one skull fracture out of

108 birth injuries in 15,435 deliveries.4 Skull fractures during

birth that have been diagnosed by plain X-ray imaging are

reported to be very infrequent between 0.01 and 5%. In large

perinatal centers, these cases are more easily detected as the

availability of better diagnostic tools are present such as CT
r the parietal region. B. Brain CT scan with bone window to
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Fig. 3 e A. Intra-operative finding; the depressed fracture size 2 3 2 cm, interlocking at the parietal region. B. A pericranium

graft was used to patch the lacerated duramater.
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scan. Bhat et al, showed that bone injuries occur in 1/1000 live

births, and that only 11.4% of the bone injuries are skull

fractures.11 In another series by Hughes et al, it was observed

that the incidence of obstetric depressed skull fracture was

2.9%whereas Dupois et al, estimated the incidence to be about

3.7% of every 100,000 deliveries (75/1.994.250).12,16 In 1985,

Camus et al, reviewed 20,409 births and reported an incidence

of obstetric skull fracture of 19 of 100,000 births.13 This variety

in incidence shows that true number of obstetric skull frac-

tures during birth may be far higher than reported in the past

literature.10

Most common skull fracture in the newborn results from

the extrinsic trauma to mother’s abdomen14 or traumatic

delivery, including forceps application or due force of extrac-

tion at the time of birth.5,15 Dupuis O et al, note that sponta-

neous (without instrumentation) depressed skull fracture can

occur during vaginal delivery or elective C-section as a result

from pressure on the soft fetal skull from the maternal 5th

lumbar vertebrae, sacral promontory, pubic symphysis, ischia

spines, asymmetric or contracted pelvis and also uterine

myoma. Instrumentation related fractures are more common

which may result in intracranial lesions.16

There are numerous strategies in treating closed depressed

fracture in neonates. Steinbok et al, reported that therewas no

difference in outcome between children with depressed frac-

tures that were treated surgically and non-surgical in the

aspects of seizure occurrence, neurological dysfunction, or

overall cosmeticpicture.6Thussuggested that thenon-surgical

modality becoming the standard treatment regimen for

depressed fractures among pediatric patients including digital

pressure, the use of a breat pump and obstetrical vacuum

extractor.5

One concern does exist, however. As some authors have

hypothesized that a fracture depression deeper than 5 mm or

greater than the local skull thickness might impinge on the

infant’s cerebral cortex and elicit some of localized compres-

sion therein, resulting in cerebral edema and decreased

cerebral blood flow.17 Since the infant’s brain is susceptible to

injury, brain injury sustained during birth has critical signifi-

cance. As early as 1975, Tervilä et al, suggested the correlation

between birth head trauma and epilepsy,18 while Gurney et al,

in 1996 observed that the presence of birth head trauma may
be a risk factor for a brain tumor development.19 Recent study

proposed that early detection and intervention of birth head

trauma may decrease the incidence of lifelong disabilities

such as cerebral palsy and learning disorder.10

Loeser and coworkers recommend surgical intervention

only for cases who have bone fragments in the cerebrum,

neurological deficits with or without increased intracranial

pressure, or an associated dural tear with leakage of cere-

brospinal fluid beneath the galea. They also consider surgical

elevation in neonates who failed conservative management,

poor cosmetic results, or have unreliable long-term follow up.

One should proceed immediately to an open craniotomy to

elevate the depressed fracture if non-surgical means fail.20

However, most neurosurgeons accept the arbitrary determi-

nation that a large depression in a symptomatic child will

likely have dural lacerations. This seems reasonable, espe-

cially on the fact that an operative procedure for elevating

a depressed fracture presentsminimal risks and that it affords

the added protection of having the depressed fracture

elevated and the dura inspected for tears which, if present,

may be repaired before a meningocele spuria develops and

prevents the occurrence of growing skull fracture.21 As in the

second case, the child had seizures that were not ceasing with

antiepileptic drugs and non-surgical techniques. We decided

to perform surgery as we predicted a high chance of dural tear

which was proven intra-operatively.

Nevertheless, little information exists to assist clinicians in

accurately predicting which specific depressed fracture would

likely recover spontaneously. It would appear reasonable to

treat larger and deeper depressions more aggressively as they

have higher risks of dural tear especially after failed non-

surgical techniques and persistent neurological symptoms.We

suggest that the depressed skull fracture observed in our case

series may have resulted from excessive pressure of uterine

contractions, with possible impaction of the fetal skull against

thesymphysispubis.This issupportedbyapreviouscase report

by Neiger and Sacks in 198822 and by Heise RH et al, in 1996.23

We are confident that our case series is noteworthy since it

not only shows a rare case that presents in even a normal

spontaneous vaginal delivery resulting in sufficient injury to

the infant’s head but also different management schemes

according to specific patient presentation.
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4. Conclusion

We report two cases of infants with spontaneous (without

instrumentation) depressed skull fracture caused by excessive

pressure of uterine contractions, with possible impaction of

the fetal skull against the birth canal. Both of these cases were

managed distinctively according to its clinical presentation

and course. Although conservative management is more

preferable but surgery is indicated in patients with persistent

neurological symptoms. Our case series is a good educational

lesson that can also be used by pediatrician and obstetrician

for better management and handling of birth head trauma.
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