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Case report

Serious head injury in young children: Birth trauma versus non-accidental
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A B S T R A C T

Birth injury of the skull and central nervous system can be a complication of a difficult delivery,

especially following forceps or vacuum-assisted delivery. Birth trauma of the head can also mimic the

appearance of a non-accidental head injury and is therefore an important differential diagnosis.

We report on two young infants with serious head injuries. The difficult differential diagnosis birth

trauma versus non-accidental head injury is discussed and the necessity for cooperation between

clinicians, forensic doctors and specialized neuroradiologists is emphasized.
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1. Introduction

Trauma is the leading cause of death in children, and non-
accidental head injury is the leading cause of traumatic death
during infancy [1]. Especially during the first few months of life,
differentiating between birth trauma and non-accidental head
injury is difficult and requires correlation with birth history [2].

We report on two young infants, who were admitted to hospital
with serious head injuries. In both infants a birth trauma could not
be excluded as a result of the first examination.

2. Case 1

At the age of seven weeks a boy was admitted to a university
hospital in a life-threatening condition with impairment of
respiration and circulation. According to the parents, he acutely
developed swelling of the head after defacation and subsequently
started fitting with symmetrical cloni of the hands. On physical
examination, abrasions on the lower right jaw and on the right
shoulder were noted. CT imaging demonstrated severe cranioce-
rebral trauma with a burst skull fracture and consecutive
disruption of both coronal sutures and loose bone fragments
(Fig. 1). Furthermore, the CT scan demonstrated gross subgaleal
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and subdural hematomas along the right hemisphere and in the
interhemispheric fissure, frontal and parietal hemorrhagic contu-
sions on the right side beneath the diastatic fracture, slight brain
herniation and severe overlaying scalp swelling (Fig. 2). Consulta-
tion of an ophthalmologist revealed no retinal bleeding or bleeding
in the vitreous body. In a baby-gram fractures of the fifth and sixth
left rib were suspected. The patient underwent neurosurgery with
evacuation of the subgaleal hematomas, reconstruction of the
dura, and realignment of the bone fragments.

The boy is the second child of a 28 year old woman. He was born at
40 + 2 weeks of gestation by vacuum extraction out of an occipito-
anterior position. Birth weight was 4260 g, length 55 cm and head
circumference 36 cm. Vacuum extraction had to be performed
because of the large infant size andan abnormal fetal heartrate. Ithad
to be applied during two contractions. After delivery a large vacuum
mark was detected over the posterior part of the parietal bone with
two erosions measuring 1 and 3 cm, respectively, in diameter. The
child was noted to be sensitive when his skull was touched even
weeks after the delivery. Therefore the parents consulted an
osteopath who claimed there was a relocation of skull laminae.

Because an association between the acute neurological event and
a birth trauma could not be excluded definitely on first examination,
an additional gynecological appraisal was ordered. The gynecologist
assessed that the fracture pattern was not typical for birth trauma.
Furthermore, the preventive medical check-up examinations U1 and
U2 were performed with no indication of skeletal injuries.

The police demanded a fast assessment of the case. In a
subsequent specialized neuroradiological assessment the burst
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Fig. 2. Case 1, CT scan (a and b) demonstrates subdural hematomas along the right hemisphere and in the interhemispheric fissure, frontal and parietal hemorrhagic

contusions on the right side beneath the diastatic fracture, slight brain herniation and severe overlaying scalp swelling. MR imaging (c) confirms the imaging pattern and

detects different signal intensities of the subdural hematomas in terms of different hemorrhagic components.

Fig. 1. Case 1, CT imaging demonstrates a severe craniocerebral trauma with a fresh burst skull fracture with disruption of the coronal sutures on both sides and loose bone

fragments.
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fracture in the CT scan was appraised as a fresh fracture for the first
time (Fig. 1). A follow up MR scan confirmed the pattern described
by CT. Additionally, the MRI revealed different signal intensities of
the subdural hematomas pointing to different hemorrhagic
components (Fig. 2).

3. Case 2

At the age of three weeks a girl was presented to a secondary
care hospital because of restlessness and a unique episode of
vomiting of the child. A touch-sensitive swelling and blue
discoloration surrounding the left ear were observed. Furthermore,
the girl showed band shaped acute hematomas on the right temple,
on the right buttock and on the right forearm. On CT a fracture of
the skullcap and bifrontal parenchymal hemorrhage were found.
Due to CT findings the girl was moved to a university hospital.
Consultation of an ophthalmologist revealed no retinal bleeding.
On an X-ray image of the thorax a fracture of the right clavicle with
marked callus was detected. No further fractures could be found.

The girl was born spontaneously to a 16-year-old woman
(gravida 2, para 1, abortion 1) at 38 + 2 weeks of gestation in
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peridural anesthesia out of an occipito-anterior position. The
female neonate weighed 3770 g and was 54 cm long with a head
circumference of 34 cm. A premature rupture of membranes and
green colored amniotic fluid were documented. After six to seven
contractions with fundal pressure by a doctor (Kristeller maneu-
ver) the head was born and after another three contractions the
whole child was born. After delivery three cephalhematomas of
the head were found. Of these, one great hematoma measuring
5 cm in diameter was located over the left occipital bone and two
smaller hematomas (2 cm in diameter) were seen over the right
side and the right occipital bones. On the occasion of a doctor’s
consultation one week before admission to the hospital no signs of
hematomas on the head, intracranial bleedings or skull fractures
were noted.

A specialized pediatric radiologist appraised that the frac-
tures of the skull and clavicle could be older with a possible
arising at birth. The university physicians and forensic doctors
suspected a birth trauma in a first assessment. However, the
physicians of the secondary care hospital suspected child abuse
and a specialized neuroradiologist appraised the parenchymal
hematomas as fresh ones.
TIDE 
tion ARIANE



S. Bode-Jänisch et al. / Forensic Science International 214 (2012) e34–e38e36
Therefore a second forensic assessment and a second specialized
neuroradiologal appraisal were commissioned. On the CT taken on
the day of admission in the university hospital, in addition to the
non-dislocated fracture of the left parietal bone, bifrontal parenchy-
Fig. 3. Case 2, CT scan demonstrates bifrontal parenchymal acute hemorrhage, biparietal

soft tissue swelling of the scalp with different densities and thin calcifications are visi

Fig. 4. Case 2, MR imaging demonstrates bifrontal and biparietal parenchymal defe

subtentorial hygromas.
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mal acute hemorrhages, biparietal contusions and a thin layer of
fresh interhemispheric blood were detected. Furthermore, there was
bilateral soft tissue swelling of the scalp with different densities and
thin calcifications (Fig. 3). They were partially confined by cranial
 contusions and a thin layer of fresh interhemispheric blood. Furthermore, bilateral

ble.

cts with hemorrhagic staining, hemosiderin deposits, epitentorial and bilateral

n ATIDE 
ntation ARIANE



S. Bode-Jänisch et al. / Forensic Science International 214 (2012) e34–e38 e37
sutures, but crossed the lambdoid suture on the left side.
Additionally, the neuroradiologist described bifrontal and biparietal
parenchymal defects with hemorrhagic staining, hemosiderin
deposits, epitentorial and bilateral subtentorial hygromas in a
control MR imaging which was performed two months later (Fig. 4).

Because of the partly older non acute findings in those two cases
the possibility of a birth trauma had to be discussed.

4. Discussion

Birth trauma may be associated with both precipitous and
prolonged labor, macrosomia of the infant, cephalopelvic dispro-
portion and forceps or vacuum delivery [3–5]. Frequent birth
injuries are caput succedaneum, cephalhematoma, clavicle frac-
ture and plexus palsy [6].

Also, intracranial hemorrhages and skull fractures can occur
[3,7,8]. Skull fractures are usually non-displaced linear, affecting
the parietal bones, or depressed, forming the so-called ‘‘ping-pong’’
fractures [5,9,10]. They rarely occur in uncomplicated vaginal
deliveries with a higher incidence in operative deliveries
[3,5,11,12]. Linear skull fractures are frequently without clinical
significance and do not require specific treatment [9]. Dupuis et al.
[11] reported that depressed fractures result from local compres-
sion that can arise from asymmetric application of mechanical
forces either through a natural head compression towards the
maternal pelvis or through one of the forceps blades. Diastatic
fractures may occur in instrument-assisted deliveries as growing
fractures with increased expansion and an underlying dural tear
[5,13–15]. The spectrum of possible sequelae after vacuum
delivery includes circular fractures, an elevation of the outer table
of skull bones and subperiostal, intraossal, extradural and subdural
hematomas [16,17]. The resolution of skull fractures by six months
of age and the resolution of most subdural hematomas by six
weeks of age are thereby common characteristics of a birth trauma
[2]. Features of skull fractures that are suggestive but not
diagnostic of non-accidental trauma include bilateral fractures,
fracture diastasis and asymmetric suture diastasis [18]. Associated
injuries include subgaleal hematomas, adjacent extraaxial fluid
collections and underlying parenchymal brain injury [19,20].

Subdural hematomas are the most common form of birth-
related intracranial hemorrhage [3,7,8]. Most subdural hematomas
are associated with normal delivery, but occur more frequently
following instrument-assisted delivery [3]. Most commonly, the
birth-related subdural blood is infratentorial or just above the
tentorium, over the cerebellum, in the posterior fossa or around the
occipital lobes [3,8,21–23]. It results from tears of the falx and
tentorium or bridging cortical veins due to stretching associated
with deformation of the head during labor and delivery. However,
subdural hemorrhages may also be the only manifestation of non-
accidental head injury [21]. In these cases, birth-related trauma is
often used in the court of law as an explanation for subdural
hemorrhage [21,24]. But birth-related subdural hematomas differ
from the predominantly supratentorial subdural hematomas in
non-accidental head injury [8,21]. Rooks et al. [24] reported that
the subdural hemorrhages seen in asymptomatic term neonates
were limited in size and location. In the study by Whitby et al. [21]
all hemorrhages, which were found after normal or instrumental
delivery, were small and resolved completely by four weeks of age.
Also, other authors [2,25] described that hemorrhages after
complicated deliveries clear within a few weeks after delivery.
In summary, common characteristics of birth trauma include a lack
of presenting symptoms and a lack of significant sequelae.
Therefore, birth trauma to the scalp and skull might be overlooked
at the time of delivery [26].

In our first case the seven week old boy presented in hospital
with a severe craniocerebral trauma with a burst skull fracture
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with bilateral disruption of the coronal sutures and loose bone
fragments, subdural hematomas along the right hemisphere and in
the interhemispheric fissure, frontal and parietal hemorrhagic
contusions on the right side beneath the diastatic fracture, slight
brain herniation and severe overlaying scalp swelling. In his birth
history a vacuum extraction was described. Although the risk of
serious neonatal injury associated with vacuum extraction has
been discussed controversially [27,28], intracranial hemorrhages
and skull fractures including diastatic fractures such as a growing
fracture can occur [5,7,13–16,28–30]. However, such serious head
trauma without typical circular fractures [16,17] in a seven week
old boy with normal preventive medical check-up examinations
and a spontaneous beginning of clinical symptoms is uncommon
for birth-related trauma. In cases described in the literature
[14,15,31] complications from vacuum extraction become mani-
fest clinically during the first 36 h of life by a tense or bulging
anterior fontanel, apnea, bradycardia, seizures, vomiting, tonic
posturing, lethargy and decreased or absent reflexes, or later on
with a permanent and increased swelling over the fontanel. So the
clinical course and particularly the neuroradiological findings in
form of acute lesions of the skull and cerebrum and the lack of a
healing tendency in neuro-imaging (Figs. 1 and 2) argued for an
acute non-accidental head injury in this case. Also, the subdural
hematomas along the right hemisphere and in the interhemi-
spheric fissure were more typical for child abuse than for birth
trauma [3,8,21–23]. Additionally, the abrasions on the lower right
jaw and on the right shoulder suggested a circumscribed trauma.

In our second case the three week old girl was admitted to
hospital with acute hematomas on the right temple, on the edge of
the left ear with a surrounding touch-sensitive swelling, on the right
buttock, on the right forearm and a non-dislocated fracture of the left
parietal bone. Furthermore, the neuroradiologist detected on CT
bifrontal parenchymal acute hemorrhages, biparietal parenchymal
contusions and bilateral scalp hematomas with different densities
and thin calcifications bifrontal in terms of partially calcified
cephalhematomas. These findings argued for a combination of older
injuries and acute disease-causing injuries. Additionally, the girl
suffered from a soft tissue swelling along the left side of the head
partially caused by a presumably subgaleal scalp hematoma which
crossed the lambdoid suture and showed hyperdense portions. In her
birth history a vaginal delivery was described with fundal pressure
by a doctor (Kristeller maneuver) and three cephalhematomas were
noted after birth. Possible complications of the Kristeller maneuver
are perianal or vaginal tears in the mother and shoulder dystokia or
subdural hematomas in some children [32–35]. Other authors [36]
could not found any significant differences in perinatal outcome
comparing women with and without fundal pressure during labor.
Altogether the delivery in the current case did not appear to be a
traumatic one, because the Kristeller maneuver used tends to have
complications for the mother rather than for the child [32,33].
Cephalhematomas, as described in our second case, complicate
approximately 1–2% of all deliveries and have been associated with
higher birth weight, higher parity and instrumental delivery [8].
They are traumatic subperiosteal hemorrhages which are confined
by the cranial sutures. The complete resolution needs weeks to
months [37]. A few may calcify [38] as in our case. In 5–25% of
cephalhematomas there is an associated linear skull fracture [5,37].
In contrast, subgaleal hemorrhage is a rare birth trauma, which
occurs in 4 out of 10,000 spontaneous vaginal deliveries and in 59 out
of 10,000 vacuum deliveries [6,8,39]. So, predominantly the partially
calcified cephalhematomas and possibly the subgaleal hemorrhage
could have arisen from birth, but the hyperdensities detected on CT
by neuroradiological work-up argued for an acute traumatic history.
A non-displaced skull fracture as found in the current case can rarely
occur in uncomplicated vaginal deliveries [3,5,11,12]. Especially in
the presence of a cephalhematoma, a non-displaced skull fracture
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can occur, but there was no indication of a skull fracture at the time of
childbirth or in the documented birth history. Furthermore, the
neuroradiologist found fresh intracranial bleedings in form of
parenchymatous bifrontal hemorrhages and biparietal contusions in
the second case. In the literature [27,40] 1 out of 1900 children born
to nulliparous women with spontaneous delivery showed an
incidence of intracranial hemorrhage. In cases of intracranial
bleedings the patients presented with seizures or apnea within
the first 2 days of life [40,41]. In the current case, at medical
examination one week before admission to hospital no signs of
hematomas on the head, intracranial bleedings or skull fractures had
been found. The bifrontal parenchymal acute hemorrhage and the
bilateral contusions as well as the bilateral subtentorial hygromas
detected two months later argued for an acute traumatic genesis. The
fracture of the clavicle with marked callus was indicative of an older
time of origin and could therefore be arisen at birth. Considering all
results, the final neuroradiological finding pattern found in the three
week old girl was in line with a non-accidental head injury, especially
in combination with the acute hematomas on the right temple and
on the edge of the left ear with a surrounding touch-sensitive
swelling. This case shows that even specialized assessments have to
be challenged thoroughly.

5. Conclusion

In summary, these two cases demonstrate that differentiating
between injuries caused by birth trauma, child abuse or a
combination of both is difficult and should only be done with a
synopsis of all results of the different imaging modalities and well
documented information about birth history. The neuroradiologic
approach should include CT imaging to evaluate for the presence of
skull fractures and intracranial hemorrhage and MR imaging for
further characterization of the CT findings. Furthermore, MR
imaging is increasingly recognized as an important modality
because of its sensitivity to hypoxic-ischemic injuries and white
matter injuries. The exact neuroradiological assessment of injuries
as being fresh, acute or non acute is of particular interest. A rushed
appraisal demanded by the investigators can lead to false
conclusions in cases not completely examined. A multidisciplinary
approach is needed when assessing possible non-accidental head
injuries, with the final expert opinion based on cooperation between
clinicians, forensic doctors and specialized neuroradiologists.
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[34] I. Schulz-Lobmeyr, H. Zeisler, N. Pateisky, P. Husslein, E.A. Joura, Die Kristeller-

Technik: Eine prospektive Untersuchung, Geburtsh. Frauenheilk. 59 (1999)
558–561.

[35] Y. Takahashi, M. Ukita, E. Nakada, Intrapartum FHR monitoring and neonatal CT
brain scan, Nippon sanka Fujinka Zasshi 34 (1982) 2133–2142.

[36] J.H. Kang, G.H. Lee, Y.B. Park, H.S. Jun, K.J. Lee, W.B. Hahn, S.W. Park, H.J. Park, D.H.
Cha, The efficacy and safety of inflatable obstetric belts for management of the
second stage of labor, J. Korean Med. Sci. 24 (2009) 951–955.

[37] P. Papanagiotou, T. Rohrer, C. Roth, M. Politi, A. Zimmer, W. Reith, Kraniales
Geburtstrauma, Radiologe 49 (2009) 913–917.

[38] E. Daglioglu, O. Okay, H.G. Hatipoglu, A. Dalgic, F. Ergungor, Spontaneous resolu-
tion of calcified cephalhematomas of infancy: report of two cases, Turk. Neuro-
surg. 20 (2010) 96–99.

[39] S.K. Doumouchtsis, S. Arulkumaran, Head trauma after instrumental births, Clin.
Perinatol. 35 (2008) 69–83.

[40] S.N. Gupta, A.M. Kechli, U.S. Kanamalla, Intracranial hemorrhage in term newborns:
management and outcomes, Pediatr. Neurol. 40 (2009) 1–12.

[41] A.H. Huang, R.L. Robertson, Spontanous superficial parenchymal and leptome-
ningeal hemorrhage in term neonates, AJNR 25 (2004) 469–475.
n ATIDE 
ntation ARIANE


	Serious head injury in young children: Birth trauma versus non-accidental head injury
	Introduction
	Case 1
	Case 2
	Discussion
	Conclusion
	References




