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CASE  

Nada Abdullah is a 30 year old female, G3 P2 at presentation.  

Came to the DR  on the evening of 11/11/18 in labor (spontaneous rupture of 

membranes immediately prior to presentation ) at 39 weeks of gestation. 

She had been having subjective fever and sore throat for the past two days, no history 

of abdominal pain, cramps or UTI. GBS unknown. 

On examination by the OB, she was fully dilated and gave birth by SVD to a 2.2 kg baby 

girl with thick meconium staining at around 9:37 pm on 11/11/18. 

 



CASE 

At delivery, the baby girl was floppy and apneic, and her heart rate was around 50 bpm.  

Positive pressure ventilation was started by the NICU specialist for around 30 seconds, 

HR increased more than 100 but the baby was having agonal breathing SPO2 ~ 50 % 

She was then intubated (size 3.5 level 9),  HR ~ 140 bpm SPO2 ~ 90%, suctioning was 

done and meconium present from ET tube.  

Baby was shifted to NICU on portable MV 

 



Apgar scores are 4 at 2 minutes, 5 at 5 minutes and 8 at 10 minutes 

 

Placental cord blood gas was: 

pH 7.15, pCO2 51.2 mm Hg, HCO3 17.8, mEq/L, base deficit -14.1 mEq/L 

 

capillary blood gas was: 

pH6.71 , pCO2 109.3 mm Hg, HCO3 14.4 mEq/L, base deficit  -24.6mEq/L 

 



CASE 

In the NICU, on examination: 

HR: 128, BP: 72/51, SPO2: 94% ~80%, T: 36.3 

she was hypoactive, anterior fontanelle was full with wide sutures, no convulsions, and was 
minimally responsive to stimuli. Pupils were reactive 

Chest: on mechanical ventilation AC MV then shifted to HFOV 

CVS:S1+S2+0 

Abdomen: soft and lax 

Normal female genitalia 

 



Imaging: 

 

-CXR: hyperinflation, patchy opacity 

-Brain US: mild brain edema, no Hg 

-Echo: moderate PPHTN 

 

Lab Results 

WBC 41.8     Ne #15.6     Ly# 24.4 Hb 16.7     platelets 87     Retics 3.8 

BUN 12.7     Crea 0.97  CRP 2.1 

ammonia 177 lactic acid  3.7 

K 3.9      Na 129     Cl 101 TSB 2.4     DB 0.9 

ALT 141    AST 275 Mg 1.4    Ca 6.8 

Albumin  2.2 PT 27      INR 2.7     PTT 69.9 





DIAGNOSIS 

Neonatal encephalopathy secondary to MAS and birth asphyxia 

 

(moderate neonatal HIE, according to modified Sarnat criteria) 



MECONIUM ASPIRATION SYNDROME 



 Aspiration of meconium stained amniotic fluid airway obstruction inflammatory 

response severe RD 



 Not all who aspirate MSAF will develop MAS 

 

 Hallmarks of MAS: poor lung compliance, hypoxemia and characteristic CXR 

 



INCIDENCE 

 MSAF increases with gestational age 30% at >42 weeks vs 1.6% at 34-37 weeks 

 

 5% of MSAF develop MAS 

 

 Primarily affects term and post mature infants 



PATHOPHYSIOLOGY 

 Intrauterine passage of meconium 

 Aspiration 

 Airway obstruction 

 Chemical pneumonitis 

 Inflammatory mediators 

 Surfactant dysfunction 

 Pulmonary HTN 



RISK FACTORS FOR MAS 

 Thick MSAF 

 Low 5 minute Apgar score 

 Evidence of fetal distress 

 Ethnic groups: ex: African Americans, Pacific Islanders and indigenous Australians  



DIAGNOSIS 

 ABG: hypoxemia  

 

 CXR: hyperinflation, flattened diaphragm, coarse,  irregular patchy infiltrates, pneumothorax, 

pneumomediatstinum 

 

 Echo: PPHTN (right to left atrial and ductal shunt) 



MANAGEMENT 

General: 

Neutral thermal environment 

Minimal handling 

Maintain adequate BP and perfusion 

Correct any metabolic abnormalities 

Sedation if on MV 

 

Respiratory: 

Blood gas 

O2 monitoring 

CXR 

Antibiotics 

Supplemental oxygen 

CPAP/ MV/ HFOV 

Heliox 

Surfactant 

Inhaled nitric oxide  

ECMO 

steroids 



PROGNOSIS 

  associated with PPHTN (40% of PPHTN due to MAS) 

 

 Mortality less than 5% 

 

 Survivors of MAS: BPD, chronic lung disease, neurodevelopmental sequela: GDD, CP, autism therefore 

warrants long- term follow up. 



HYPOXIC ISCHEMIC ENCEPHALOPATHY 



INTRODUCTION 

 

 HIE is a subset of NE 

 

 The incidence of neonatal encephalopathy is two to nine per 1000 term births  

 



ETIOLOGY 

 Various problems  or medical complications may cause HIE during 

pregnancy in the antepartum, intrapartum and postpartum periods. 

 



ANTEPARTUM (20% OF CASES) 

 Maternal diabetes with vascular disease 

 Problems with blood circulation to the placenta 

 Preeclampsia 

 Cardiac disease 

 Congenital infections of the fetus 

 Drug and alcohol abuse 

 Severe fetal anemia 

 Lung malformations 

 



INTRAPARTUM (70% OF CASES) 

 Excessive bleeding from the placenta 

 Very low maternal blood pressure 

 Umbilical cord accidents 

 Prolonged late stages of labor 

 Abnormal fetal position 

 Rupture of the placenta or the uterus 

 



POSTPARTUM (10% OF CASES) 

 Severe cardiac or pulmonary disease 

 Infections, including sepsis and meningitis 

 Severe prematurity 

 Low neonatal blood pressure 

 Brain or skull trauma 

 Congenital brain malformations 

 



Fetal response to asphyxia illustrating the initial redistribution of blood flow to vital 

organs. With prolonged asphyxial insult and failure of compensatory mechanisms, 

cerebral blood flow falls, leading to ischemic brain injury. 



Caused by cellular hypoxia and energy depletion and is 

chiefly characterized by cell necrosis and minimal 

apoptosis.  

The body attempts to restore blood and oxygen flow and 

replenish the energy supply. Culminates in an inflammatory 

response that attracts monocytes and cytokines. 

Mitochondrial malfunction and inflammatory and cytokine 

responses. Excitatory amino acids accumulate, rendering the 

brain more susceptible to seizure activity, which is 

subclinical in about 50 percent of patients. 



CLINICAL PRESENTATION 

 Perinatal asphyxia can result in: 

 

 CNS injury alone (16% of cases) 

 CNS + other end-organ damage ( 46%) 

 Isolated non-CNS organ injury (16%) 

 No end-organ damage (22%) 



 Permanent neurologic sequelae can be: 

 

  mild: such as learning difficulties or attention deficit disorder 

 

  severe and disabling, including: 

  cerebral palsy 

 Epilepsy and visual impairment 

 severe cognitive and developmental disorders 

 



ACOG CRITERIA 

 In order  for an acute intrapartum hypoxic event to be considered as a cause of CP, 

the AAP and ACOG define 4 criteria that must be met 

 



 The following four criteria are required: 

 Profound metabolic acidosis (pH less than 7.00 and base deficit ≥12 mmol/L) on an umbilical 

cord arterial blood sample 

 Early onset of severe or moderate neonatal encephalopathy in infants born at 34 or more weeks 

of gestation 

 Cerebral palsy of the spastic quadriplegic or dyskinetic type 

 Exclusion of other identifiable etiologies such as trauma, coagulation disorders, infectious 

conditions, or genetic disorders 

 



 Additional criteria suggesting an intrapartum hypoxic event, but nonspecific to asphyxia, include: 

 

 a sentinel hypoxic event during labor 

 Sudden and sustained fetal bradycardia or absence of FHR variability 

 Apgar score of 0 to 3 beyond five minutes 

 onset of multisystem involvement within 72 hours of birth 

 early imaging study showing evidence of acute nonfocal cerebral abnormality 

 



PROGNOSIS 

 Predictors of outcome can be characterized by the following time points: 

 0-6 hours after birth 

 6-72 hours after birth 

 Prior to discharge 

 Post discharge follow up 



0-6 HOURS AFTER BIRTH 

 One of the largest studies retrospectively evaluated 365 infants with HIE and found that three 

clinical parameters  were predictors of severe adverse outcome (death or severe disability). 

Severe outcome rates with none, one, two, or all three predictors were 46, 64, 76, and 93 percent, 

respectively. 

 administration of chest compression for >1 minute 

 onset of regular respirations >30 minutes after birth 

 base deficit value of >16 mmol/L on any blood gas analysis within the first four hours from birth 

 

 Seizures may be a predictor of poor outcome, but data are inconsistent. 

 



6-72 HOURS AFTER BIRTH 

 Sarnat stages 

 presence of seizures 

 spontaneous activity 

 brainstem function 

 



SCORING SYSTEMS 



NEUROIMAGING PREDICTORS  

  Helpful for predicting long-term outcome following neonatal encephalopathy. 

 

  MRI findings at two weeks of life associated with poor neurologic outcome/death: 

 Abnormal signal in the posterior limb of the internal capsule  

 lesions affecting bilateral basal ganglia and 

 brainstem lesions  

 

 MRS can detect increased lactate and decreased N-acetyl aspartate  derangements of the metabolic 
state of specific regions of the brain worse prognosis  

 

 



EEG PREDICTORS 

 

 EEG may be especially helpful as a prognostic tool in the setting of moderate MRI 

abnormalities 

 

 follow-up EEG showing recovery of normal electrical activity may be associated with a 

much improved outcome 



PRIOR TO DISCHARGE 

 Normal neurological examination at 1 week of age  normal outcome 

 

 Oral feedings  good prognosis 



MANAGEMENT   

 NICU management 

 Major goals include the maintenance of physiologic homeostasis and 

treatment of the outward manifestations of brain injury. 

 Supportive 

 Neuroprotective 

 Ethical considerations 

 Medicolegal aspects  



SUPPORTIVE CARE 

 Resuscitation  

 Ventilation (avoidance of hypoxemia or hyperoxia) 

 Perfusion (avoidance of systemic hypotension or hypertension; avoidance of 

hyperviscosity) 

 Maintenance of normal metabolic status (eg, normoglycemia, nutritional status, pH) 

 Control of seizures 

 Control of brain edema (avoidance of fluid overload) 

 



NEUROPROTECTIVE STRATEGIES 

 Hypothermia (attenuates 2ry energy failure by decreasing cerebral metabolism, 

inflammation, excitotoxicity, oxidative damage and cellular apoptosis) 

 Head cooling 

 Whole body cooling  

 

 Pharmacotherapy (studies are ongoing and not in wide clinical use) 



CONCLUSIONS  

   Hypothermia is the only effective neuroprotective therapy currently 

available for treatment of neonatal encephalopathy. 

 

  It is easy to administer and appears to be safe.  

 

 Although direct comparisons are lacking, selective head cooling and whole body 

cooling appear to have similar safety and effectiveness. Whole body cooling is 

preferred in most centers in the United States due to ease of administration. Whole 

body cooling also provides easier access to the scalp for EEG monitoring. 

 



MANAGEMENT  

 CNS: morphine and midazolam, whole body cooling 

(initiated one hour after birth), rectal temperature 

probe 

 Resp:  MVHFOV, Survanta, nitric oxide 

 CVS:  NS bolus, dopamine 

 Metabolic: sodium bicarbonate, calcium gluconate 

 Hema: vit K 

 Infection: ampicillin and cefotaxime IV, erythromycin 

eye ointment 

 Consultations: neurology, cardiology, neurosurgery 
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