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ABSTRACT

We herein report an unusual case of maternal road traffic accident with blunt trauma to the abdomen at 34 weeks
of gestation followed by delivery of severely encephalopathic baby and also a brief review of similar previous
reports. The baby had near normal transition, then progressively developed severe encephalopathy and multiple
organ dysfunction attributed mainly to the intrauterine traumatic injury. The baby had multiple intra and extra
axial bleeds, cerebral edema and diffuse axonal injury, as revealed by the CT scan. The baby was managed
conservatively with various neuroprotective strategies similar to management in older children and thus cerebral
edema’/ hematomas subsided. The baby required ventilatory support, prolonged assisted ventilation/oxygen and
the metabolic derangements were managed accordingly. The baby was discharged on oral Levetiracetam,
multivitamins and nasogastric tube feeds. Baby was followed up sequentially till day 74 and on physical
examination had poor head growth and increased muscle tone of the extremities. Neuroimaging revealed diffuse
multicystic leukoencephalomalacia, hydrocephalus ex vacuo with cortical thinning,.

Intrauterine fetal brain injury is an uncommon incidence which causes mortality and significant morbidity in the
child. Neuroimaging of the fetus after trauma to the mother can lead to early diagnosis and anticipation. Early
vigorous neuroprotective measures and management may prevent mortality and reduce further brain insult in
these neonates. There is paucity of information on management of such cases thus they should be reported in
detail for study and future references.
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INTRODUCTION

Traumatic brain injury (TBI), a form of acquired brain
injury, occurs when a sudden trauma causes damage to
the brain. Car accidents is the most common form of
trauma in pregnant women which occur in 2.8% of
pregnant women in the USA (1) The incidence of such
road traffic accidents in our context is not known.
Symptoms of a TBI can be mild, moderate, or severe,

depending on the extent of the damage to the brain.
Various TBIs include concussion, edema, diffuse
axonal injury, hematomas, second impact syndrome,
skull fracture and penetrating injuries. (2)

Fetal trauma in pregnant women who have suffered
from blunt trauma is very rare but if there is trauma to
the fetal head, is usually fatal.(3) Fetal traumatic brain
injury can result in severe brain atrophy, intraparen-
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chymal and intraventricular hemorrhages, subdural
hematoma and skull fractures leading to neonatal
developmental delay, hypotonia, blindness, oropha-
ryngeal dysphagia and seizures(4) The survival of
fetus who suffered from head injuries depends on the
type of injury, intrauterine asphyxia, maturity and
postnatal period. Long term follow-up of the fetus
with brain trauma has shown to develop encephalo-
pathy, cerebral palsy, development delay.(4) Severe
TBI besides death can lead to serious physical and psy-
chological symptoms and coma.(2)

The severity of maternal injury correlates imperfectly
with fetal injury, as fetal trauma can occur without
direct uterine injury and may also have a delayed pre-
sentation. Acute trauma to the mother can lead to
preterm birth, direct fetal injury, maternal hypoten-
sion/hypoxia, uterine hypoperfusion which can all
insult a developing brain and are speculated to cause
cerebral palsy later in the child(5)

The management of cerebral edema and diffuse axial
injury in neonates is still debatable. The occurrence of
intrauterine TBI and the benefit of antiedema mea-
sures, the use of encephalopathy scoring systems in
near term neonates with non-asphyxia (TBI) related
cerebral edema is still unknown requiring further stud-
ies, which makes the evidence-based approach more
difficult. This report may shed light in management of
such recurrences and future studies.

CASE REPORT
An informed consent was obtained from the father for
publication of this case report and images.

ANTENATALAND BIRTH HISTORY

A 26-year-old woman at 34 weeks of pregnancy, who
had suffered a road traffic accident-causing crush inju-
ries over left calf followed by fall to solid ground sus-
tained blunt trauma to the lower abdomen. The mother
was operated for fracture/ avulsion of the left lower
leg and stabilized in the ICU. Antibiotic prophylaxis
and ANS were given. CTG tracings done and were
assuring. On the 2-3" hospital stay mother started hav-
ing labor pains, which was not augmented and baby
was delivered spontaneous vaginally as mother was
unfit for second surgery.

A live male preterm baby was born via Vaginal Deliv-
ery in the ICU. The APGAR score was 6/10 and 8/10
at 1 and 5 minutes respectively.

AFTERADMISSION

At the NICU, baby had mild respiratory distress and
thus placed on nasal CPAP. On examination the baby's
limbs had extension with strong distal flexion, edema
was noted over both lower limbs and multiple
hematomas over body. All relevant investigations
were sent. ABG done within the 1" hour was normal.
Baby started developing seizures on the first day
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which became refractory by day 5 and were finally
controlled on Inj Phenobarbitone, Phenytoin,
Valproate, Levetiracetam and midazolam infusion.
Baby became progressively encephalopathic with
Thomason's score on day 5 and 17 was 19  and 8
respectively. required mechanical ventilation. CT
head revealed IVH-3/4, SAH, IPH, cerebral edema
and features of DAI (Figure 1). It was managed con-
servatively with Inj Mannitol, dexamethasone,
furosemide, head elevation, hypertonic saline and
hyperventilation episodes for 5-7 days. Repeat CT
head showed decreased edema and hematoma (Figure
2). Baby's sensorium and respiratory drive gradually
improved and thus was extubated to CPAP on day 10
with periextubation caffeine.

Baby had hyponatremia with polyuria (CSW), AKI- 2
(hypoxia/drugs), transaminitis (hypoxia/direct
trauma), hyperglycemia (steroid/stress), metabolic aci-
dosis, anemia (drugs/sampling), NNH which were
managed accordingly by titration of fluid/ electro-
lytes/drugs, bicarbonate infusion, insulin infusion,
PRBCs transfusion and phototherapy.

Baby initially had negative septic screen, blood cul-
ture and CSF but later developed NEC- 1, VAP and
urine KOH positive for fungal elements. Broad spec-
trum IV antibiotics and oral fluconazole were pro-
vided.

OG feeding was restarted by day 9, reached full feeds
by day 14 and further fortified with HMF. Baby was
discharged on day 23 on OG feeds, multivitamins,
anti-reflux measures, oral Levetiracetam and oral
fluconazole (Figure 3). Baby had static HC, hypotonia
with poor suck and reflexes.

Follow up on day 42 baby had improved suck/
oropharyngeal coordination, increased tone, static
HC. ROP screening was normal. Spoon and bottle
feeds were commenced and physiotherapy of limbs
advised. By day 74 baby had poor head growth
(+0.5cm), generalized hypertonia, accepting bottle
feeds with strong suck/grasp/cry and no breakthrough
seizures (Figure 5). CT head showed diffuse cystic
encephalomalacia, loss of deep gray and white matter,
cortical thinning, hydrocephalus ex vacuo and bilat-
eral thalamic calcifications (Figure 4). BERA and
EEG was refused and prognosis was explained.

Figure 1: Cranial CT scan on 3rd day showing intraventri-
cular, subarachnoid and intraparenchymal hemorrhage

’ Medical Journal of Eastern Nepal 5 3
Vol. 01, No. 02, Issue 02, December 2022




Case Report Ashraya Kadariya et.al.

DISCUSSION

Intracranial hypertension due to cerebral edema is gen-
erally managed with dehydration, corticosteroids,
osmotic agents, hyperventilation and antiepileptics.
There have been minimal studies on the medical man-
agement of cerebral edema in the severely asphyxi-
ated neonates. The management of non-asphyxiated/
trauma related cerebral hemorrhage and edema in neo-
nates is even more unknown.

Figure 2: Cranial CT scan on day 8 revealing decrease in The Thompson HIE score consists of 9 sets of clinical
hematomas and edema signs associated with central nervous system dysfunc-
tion in neonates.(6) It has not been used in non-
asphyxiated encephalopathy but as it encompasses
more clinical parameters than others, we used it in our
case. More studies are required to find significant asso-
ciation.

The routine use of dexamethasone in severe perinatal
asphyxia with edema added no benefit(7) Previous
studies have showed that Mannitol seemed to be more
beneficial than dexamethasone in the management of
severe perinatal asphyxia associated with cerebral
edema and intracranial hypertension(8). But concerns
have surrounded the adverse effects of mannitol caus-
ing hypovolemia due to diuresis and the association
with renal failure.

Hyperventilation produces cerebral vasoconstriction,
decreased cerebral blood flow and intracranial pres-
sure but may induce brain ischemia. Prophylactic
severe hyperventilation to P,CO, < 30 mmHg should
be avoided in the initial 48 hours after injury and is
associated with higher rates of mortality(9). Data on
hyperventilation for neonatal TBI is scarce.
Mohammad Safdari et al., 2018, reported a baby born
microcephalic with global hypotonia by a mother who
suffered seat belt trauma at 28 weeks but delivered at
term. By 4 moths the baby had developmental delay,
blindness and partial seizures. CT head cerebral
hypoplasia and ventriculomegaly. (10) Similar mater-
nal trauma at 24weeks followed by delivery at 37
weeks, with normal APGARS and microcephaly at
birth had later developed porencephaly with epilepsy,

Figure 3: Baby on day 20, note the bulging Anterior
Fontanelle, strong distal flexion and NG tube in situ

Figure 4: Plain Head CT scan on day 74, note the diffuse developmental delay and spastic quadriparesis by 3
cystic encephalomalacia, cortical thinning and deep grey years(11).
matter calcifications. Alady at 35 weeks had delivered preterm due to blunt

trauma in an RTA, a live infant with Apgar scores of 1,
1, 1, and 1 in contrast to our case who had a near nor-
mal transition during birth. After complete resuscita-
tion, the infant expired 13 min later. On autopsy, there
was IVH, SAH, IPH, SGH and fracture of the overly-
ing bone. (3). Similar traumatic born neonate suffered
severe HIE and death by day 6.(12)

Fetal fractures may be visualized on CT scans per-
formed through the gravid uterus in the second and
third trimester pregnancies. (3). CT scan must be done
at once because damage due to radiation is much less
than the damage caused by the delay in diagnosis but
moreover so MRI would be much safer and more

Figure 5: Baby on follow up (74" day of life) sucking and
coordinating bottle feed well
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detailed.(13). CT scan of the fetal head was not done
antepartum in our case, which might have revealed
intracranial bleeds earlier.
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