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 Abstract

Hypoxic-ischemic Encephalopathy (HIE), also known as intrapartum asphyxia, is a paramount cause of 
brain injury in the newborn. It can result in devastating consequences including mental retardation, cere-
bral palsy, and epilepsy [1]. The majority of sequelae in HIE are a result of impaired cerebral blood flow and 
oxygen delivery to the brain. The newborn can briefly compensate for short periods of depleted oxygen but 
if the asphyxia is prolonged, the brain tissue deteriorates. The severity and duration of oxygen deprivation 
determines whether HIE occurs and how detrimental it is. Neuroimaging techniques, with cranial ultra-
sound, CT scans and MRIs are performed to aid in the diagnosis of HIE [2]. This review presents a case of a 
term female neonate who was stuck in the birthing canal for 7 minutes raising concern for hypoxic ischemic 
encephalopathy. This case report discusses the underlying pathophysiologic effects of HIE as well as the 
variable outcomes and management strategies.
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Introduction

	 Hypoxic-ischemic encephalopathy occurs in 1.5 per 1000 live full term births [3]. Approximately 
15-25% of these individuals die in the postnatal period and 25% develop permanent neuropsychological 
sequelae [4]. By the age of 2 years, 60% of infants with HIE will die or have severe disabilities that includes 
cerebral palsy, epilepsy and mental retardation [1]. There has been no decline in the incidence rate of HIE 
despite advances in techniques aimed at preventing hypoxic ischemic events such as fetal monitoring [5]. 
The main treatment of HIE focuses on reducing the severity of subsequent brain injury [6].
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	 A frequently occurring cause of hypoxic injury in a term infant is due to maternal circulatory pro-
blems leading to intrauterine asphyxia. These include cloting of placental arteries, inflammatory mediators 
as well as placental abruption [7]. There is then a diminished exchange of oxygen and carbon dioxide in the 
neonatal circulation and a severe elevation of lactic acidosis [7]. Furthermore, there is evidence indicating 
that 25% of term infants born with a cord pH <7.0 have an increased risk of neonatal neurologic morbidity 
and mortality [8].

	 Inflammation after hypoxic ischemia can lead to further neuronal injury. This process involves the 
activation of microglia and the release of proinflammatory cytokines resulting in the phagocytosis of in-
jured neurons. Preventing this inflammatory reaction aids in neuroprotection and can be used in the cli-
nical treatment of ischemic brain injury [9]. This report presents a case of postnatal hypoxic ischemic en-
cephalopathy due to problems during delivery.

Case Presentation

	 A newborn baby girl was born by spontaneous vaginal delivery at 39.6 weeks gestation to a 29-year-
old gravida 2, para 2 mother. Delivery history was significant for the baby being stuck within the birthing 
canal for 7 minutes. During this time, the mother was only 7 cm dilated, and the baby’s heart rate dropped 
to 50 bpm. The cervix then had to be manually reduced to 10 cm due to the fetal bradycardia.

	 Prenatal history was significant for the mother being positive for Group B strep, which was treated 
prophylactically. Her toxicology screen was positive for marijuana in which her last known usage was a 
week prior to giving birth. Upon delivery, the baby weighed 7 lbs and 4.2 oz. APGAR scores at 1, 5 and 10 
minutes were 2, 3, and 6 with a final discharge APGAR score of 8. Cord pH was 7.12, cord CO2 was 53.9 and 
cord base excess was -12.4. Following delivery, it was noted that the baby was posturing. She was taken to 
the NICU and a complete blood count, c-reactive protein, blood culture and chest x-ray were ordered. CPAP 
5 L at 21% was given. Vitals signs were noted as 100.8 F temperature, HR of 187 bpm, RR of 60 breaths/min 
and pulse oxygen of 100%. Labs showed MCH of 35.4 and MCHC of 33.3. Blood gas had a bicarbonate of 14, 
total CO2 of 15, arterial pH of 7.18 and arterial O2 of 101. Lactic acid was noted at 6.3 mmol/l and the Alan 
test was positive indicating that there was inadequate blood flow. Chest x-ray with AP and lateral viewing 
showed bilateral mild prominent lung markings and mild ground glass densities on the right lung, which 
was concerning for neonatal respiratory distress syndrome.

	 Within 1 hour after delivery she was given dextrose via IV 250 ml at 11 ml/hr, ampicillin sodium 300 
mg IV, and gentamicin sulfate 13 mg IV. She had another episode of abnormal posturing and was in acute 
respiratory distress. She was then given phenobarbital 65 mg IVP and 10 ml of ampicillin sodium 300 mg 
in sterile water at 20 ml/hr. She was still posturing 30 minutes later and was given 10 ml of phenobarbital 
65 mg in dextrose at 60 ml/hr. Within the next three hours she was given 6.5 mg of gentamicin sulfate 13 
mg in sterile water at 13 ml/hr via IV twice.

	 The newborn was transferred to a nearby hospital due to concerns of hypoxic ischemic encephalopa-
thy the next day.
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Discussion

	 Hypoxic ischemic Encephalopathy (HIE) is induced by factors that disrupt cerebral blood flow and 
lead to a lack of oxygen in the affected area. It is typically traced to antepartum or intrapartum anomalies 
such as cephalopelvic disproportion or abruption [10]. This makes HIE one of the leading causes of 
increased risk of death and lifelong disabilities in individuals. These disabilities can present as visual or 
learning impairments, epilepsy, blindness or even cerebral palsy [11]. One of the most widely accepted 
pathophysiological mechanisms for HIE is this generation of oxidative free radicals seen in hypoxic events, 
that subsequently lead to damage. Due to an infant’s brain having high concentrations of sensitive and 
immature cells with a low concentration of antioxidant enzymes, their brains require high levels of oxygen 
supply, leaving them extremely susceptible to hypoxia [12]. Following an hypoxic-ischemic event, such 
as being ‘Stuck’ within the birthing canal like our patient, oxidative stress plays an important role in the 
pathogenesis of HIE. Oxidative stress can later trigger the release of oxygen and nitrogen species, generate 
free radicals, cause inflammation, apoptosis, autophagy and even necrosis [13].

	 Chest x-rays for our patient indicated that our patient was in neonatal respiratory distress, showing 
bilateral mildly prominent lung markings and mild ground glass densities in the right lung. Neonatal 
respiratory distress syndrome, which was a concern during our case, is associated with an elevated risk 
of neonatal hypoxic ischemia [14]. Due to the presence of respiratory distress in our patient, it could be 
said that this, along with being ‘Stuck’ within the birthing canal for 7 minutes, attributed to our patients 
presentation of HIE, due to increasing levels of oxidative stress.

	 Term neonates who are subjected to significant hypoxic events are frequently diagnosed with the 
usage of MRIs. Initial findings are subtle and therefore require the usage of diffusion weighted imaging 
to show the progression of the lesions. After initial injury, MRIs will show an increase in lactic acid and 
reduction of N-acetyl-aspartate, revealing a patern of progression of the hypoxic event [15]. The asphyxia 
patern on MRI scans shows selective injury to the putamen, thalamus and cerebral cortex while often 
sparing the white mater of the brain [16]. Infants who show an increase in the T2-weighted MRI signal in 
the posterior internal capsule often require resuscitation to survive and have a high metabolic acidosis in 
the umbilical cord blood [17].

	 Acidosis is associated with neonatal morbidity and is often defined as low umbilical pH below or 
a high umbilical base deficit which is usually indicated as a negative base excess [18]. The patient in this 
case had a low cord pH of 7.12 and a base excess of -12.4 which were predictive values for a poor neonatal 
outcome. Furthermore, it has been shown that umbilical cord lactate levels >3.21 mmol/l has a sensitivity of 
69.7% and a specificity of 93% to predict the occurrence of poor neurological outcomes including hypoxic 
ischemic encephalopathy [19], which was also seen in our patient’s elevated lactate level of 6.3 mmol/l.

	 One clinical strategy used to mediate the effects of HIE as the standard treatment is therapeutic 
hypothermia. This is used as a protective tool in moderate to severe HIE in clinical setings. The two 
methods clinically used are selective head cooling to 34.5 C or to do total body cooling to 33.5 C [12]. This 
decrease in temperature redistributes blood blow and affects microcirculation disturbances, leading to 
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improved levels of antioxidants [20]. This treatment must be given within the first six hours of birth if 
HIE is suspected and must be maintained for three days, as studies have shown that hypothermia reduces 
cerebral injury and improves brain outcome secondary to hypoxic ischemic attacks [21]. Recent studies 
have also suggested, in adjunct with therapeutic hypothermia, allopurinol, a xanthine-oxidase inhibitor, 
can be used as a direct scavenger of free radicals, leading to a decrease in neuronal damage in HIE infants 
[22-25]. Another recent study, using animal models, indicated that the used of glycine in HE patients could 
decrease the mitochondrial autophagy that occurs during hypoxic events, leading to atenuation in hypoxic 
ischemic injury in the neurons of these patients [26].

Conclusion

	 Hypoxic ischemic injury in a developing brain often occurs as a result from asphyxiation at birth. 
There are varied outcomes and these are often determined by the severity and the duration of the hypoxia. 
If the hypoxic event is severe enough to damage the brain, it takes 12 to 36 hours to lead to neonatal hypoxic 
ischemic encephalopathy [27]. HIE is an evolving process though it is caused by a single initial injury. The 
inflammatory response triggered by the ischemia leads to neuronal damage and results in conditions such 
as cerebral palsy and epilepsy. Diagnostic imaging as well as biochemical indicators such as umbilical cord 
pH, lactic acid levels, base excess are useful to predict the occurrence of poor neonatal outcomes including 
HIE. Furthermore, there is some evidence that anti-inflammatory mediators and hypothermia can have 
promising neuroprotective effects for the newborn.
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