


Case report 
Cerebral Intraparenchymal Hemorrhage Presenting as Global Myocardial Hypokinesia in Term Newborn: A Case Report



Abstract:
Background: Intracranial hemorrhage (ICH) in neonate has devastating morbidity and long term sequel. The most common presentation of ICH is seizures. We present a rare case of ICH presenting as severe myocardial dysfunction termed as neurogenic stunned myocardium (NSM) in a neonate due to traumatic vaginal delivery which recovered completely with inotropic support.
Case report: A day one male neonate presented with respiratory distress soon after birth, which resolved following noninvasive respiratory support. Later developed shock requiring mechanical ventilation and inotropic support. Echocardiography showed severe myocardial hypokinesia with low ejection fraction. On neurosonogram, neonate had diffuse intraparenchymal cerebral hemorrhages in multiple parts of cerebral cortex. This baby recovered completely with inotropic support and mechanical ventilation. This myocardial dysfunction due to neurological insult is termed as neurogenic stunned myocardium. 
Conclusion: NSM is rarely reported in neonates. NSM should be kept in differential diagnosis of neonate who presents with myocardial dysfunction, following neurological insult which is reversible with supportive care.  



Introduction: 

The intracranial hemorrhage (ICH) in neonates has devastating morbidity and mortality.  The clinical presentation of ICH may range from asymptomatic well neonate to severe life threatening parenchymal bleeding. The exact incidence of ICH among neonates is unknown1. Few studies have reported that the incidence of symptomatic ICH ranges from 3–4/10,000 to 10–25/10,000.3,4,5  Only some term infants with ICH present with clinical events, so the true incidence of ICH is difﬁcult to determine.3
The etiology of ICH in newborns is complex and is associated with gestational age, intrauterine distress, birth asphyxia, birth injuries, abnormalities in coagulation, abnormal cerebrovascular development, and maternal factors.5,6,7  The commonest risk factors associated with ICH in newborn are birth injuries, forceps delivery, vacuum assisted delivery and prolonged labour. ICH is classiﬁed compartmentally as epidural hemorrhage (EDH), subdural hemorrhage (SDH), subarachnoid hemorrhage (SAH), intraventricular hemorrhage (IVH) and intraparenchymal hemorrhage (IPH).3 IPH is less frequent than SDH or SAH in term newborns.8 IPH in term newborns has been reported in only 9 cases in a study conducted by Qi Xie et al.9 The clinical presentation of ICH is variable and most of them are asymptomatic in term neonates.  The common feature include decreased level of consciousness, generalized hypotonia, or seizure, may mark the presentation of intracranial hemorrhage.3
A term neonate having ICH presenting with myocardial dysfunction termed as neurogenic stunned myocardium (NSM), a reversible condition in adults, is rarely reported in infants. Here we present a case with ICH in the term newborn presenting as global myocardial hypokinesia with severe left ventricular (LV) systolic dysfunction which resolved with supportive inotropic care. This case highlights the uncommon clinical presentation of ICH as global myocardial dysfunction in a term born neonate.   
Case report: 
A boy baby was born to 23 year old primi para mother with uneventful antenatal period. The baby is delivered by forceps assisted vaginal delivery at 37 completed weeks of gestational age. The APGAR score of the baby was 8 and 9 at 1 and 5 minutes of life which was in normal range. The birth weight of the baby was 2600gms. The baby had mild respiratory distress with a Downe’s score of 6/10. This baby was shifted to NICU and supported with nasal Continuous positive airway pressure (CPAP) with a positive end expiratory pressure (PEEP) of 5cm of water. There was no fio2 requirement which is against the diagnosis of respiratory distress syndrome (RDS) in this newborn, hence treated as transient tachypnea of newborn (TTN). The baby was weaned off from CPAP at around 46 hours of life. The baby was switched to palladai feeds from orogastric tube (OGT), but baby was taking feeds slowly which raised concerns of unusual course of TTN diagnosis, so clinical monitoring was continued at NICU. 

At around 52 hours of life baby was found to be lethargic on examination. At this time baby was suspected to have sepsis for which the sepsis screening was sent for evaluation and first line antibiotics were started. The sepsis screening reports were not suggestive of sepsis as a cause of lethargy. The baby developed tachycardia of close to 200bpm and became lethargic at around 60 hours of life. On functional echocardiography baby had severe global hypokinesia and severe left ventricular (LV) systolic dysfunction with EF of 32%. The rest of the cardiac structure was normal. This baby was intubated prophylactically to control cardiogenic shock and dobutamine was started. On further investigating for the cause of myocardial dysfunction, the cardiac troponins (cTnT 1.2ng/ml) were elevated suggestive of myocardial injury, but there was no history of ischemic insult at birth or later in the neonatal period, to which we could ascertain the cause of ischemic insult to myocardium. 
The neurosonogram (NSG) at 66 hours of life showed the presence of multiple hemorrhagic spots in the cerebral parenchyma extending into right external capsule, right parietal lobe white matter, centrum semi ovale and right temporal lobe. The coagulation profile done to delineate the cause of bleeding, was reported to be normal. The baby also required addition of noradrenaline along with dobutamine following which baby showed response with improvement in myocardial contractility and ejection fraction (62%). The baby showed sustained improvement in myocardial function, level of consciousness and was off inotropes and mechanical ventilator after 48 hours of initiation of supportive treatment. 

The baby was discharged on day of life 10, after establishing feeds direct breastfeeds. At the time of discharge baby was neurologically normal. The MRI brain was planned during follow up but the parents’ did not turn up. Hence MRI brain could not be done for further confirmation on exact site and extent of hemorrhage and injury in the brain parenchyma.
Discussion:  
The majority of neonates with intracranial hemorrhage (ICH) have no clinical symptoms, including some with moderate to severe hemorrhages.10 Thus, only a few newborns with ICH come to clinical attention before discharge from the neonatal nursery.3 Term newborns with ICH may manifest with neonatal seizure, decreased level of consciousness or both. Most term newborns with ICH present with seizure within the ﬁrst 2 days after birth. Seizure being the most common presenting symptom of ICH term newborns.8 In our case the neonate has manifested with severe myocardial dysfunction suggesting NSM, with no obvious cause other than ICH 

Neurogenic stunned myocardium (NSM) is deﬁned as an acute and self-limited left ventricular dysfunction in the context of a central nervous system injury.11 The NSM has been well reported in adults but there are very few cases which are reported in children. Neurogenic stunned myocardium is described in adults following subarachnoid hemorrhage (SAH). Moreover, it has been described in different neurological conditions, including intracerebral hemorrhage, acute stroke, seizure, and traumatic brain injury.12  
The cardiac dysfunction in NSM is believed to be due to increased central sympathetic stimulation as a compensatory mechanism in patients with elevated intracranial pressure.13 In the myocardium, high epinephrine concentrations leads to a switch from stimulus G(s) protein to an inhibitory G (i) protein via beta-2 adrenoceptors, a process known as stimulus trafﬁcking or biased agonism, which results in a negative inotropic effect resulting in severe myocardial dysfunction and injury.14 The parasympathetic nervous system also may play a role in mediating cardiac cell death in brain injury. Kawahara et al.15 demonstrated that acute activation of the parasympathetic nervous system may be responsible for ECG abnormalities and cardiac dysfunction. The parasympathetic nervous system modulates the myocardial inflammatory response through acetylcholine receptors.16

Yamani et al.17 in their study have shown that cardiac myocytes of transplanted hearts from ICH donors have a higher expression of matrix metalloproteinases, which are markers of early inflammatory states. Inﬂammation as a mechanism in NSM has been supported further by a few studies18,19 showing elevation of inﬂammatory cytokines, including tumor necrosis factorα (TNFα), interleukin (IL)-6, IL-8, IL-1β, IL-1 receptor antagonist, platelet-activating factor, and TNFα receptor I in cerebrospinal ﬂuid and serum of SAH patients.
Clinical ﬁndings in NSM include LV wall motion abnormality, electrocardiographic changes (ECG), and elevated myocardial enzymes in the absence of coronary artery disease, which forms the most common cause of aforementioned abnormalities.20 Global or regional LV systolic dysfunction and depressed LV ejection fraction are common abnormalities seen in NSM. Apical-sparing regional wall motion abnormalities are often seen on echocardiography in adult patients, a pattern distinct from the typical patterns seen in coronary artery disease of adults. The apical-sparing pattern of LV dysfunction favors a neural mediated mechanism of injury and argues against obstruction or vasospasm of the coronary arteries which are common causes of LV wall motion abnormalities. An ECG pattern consisting of large inverted T waves, prolonged QT intervals, and large U waves is seen which are now considered distinctive of cerebrovascular accidents. Both creatine kinase (CK MB) and troponins are found to be elevated in NSM.21
The NSM has been considered as a spectrum of takotsubo cardiomyopathy which is described in adults following SAH. The takotsubo syndrome is a reversible cardiomyopathy which presents following acute neurological stress in adults which is clinically similar to NSM.22   There are few cases of NSM which have been reported in infants and children. Laura et al.11 reported two infants with NSM—one due to intracranial hemorrhage and the other due to neuroinfection—both recovering after supportive therapy. Piatra et al.23 reported an incidence of NSM of about 6.5 per 10,000 PICU admissions with CNS infections, all presenting with severe cardiogenic shock that resolved within 3–7 days. Reddy et al.24 documented myocardial dysfunction following cerebral vasospasm during neurosurgery, with full cardiac recovery after treatment with milrinone and vasopressin. Crevier-Sorbo et al.25 described a 14-year-old with shock and asystole secondary to acute hydrocephalus, whose cardiac function normalized after one week of inotropic support. Across all cases, NSM presented as severe but reversible cardiac dysfunction secondary to acute neurological insults, with complete recovery following supportive management.
In our case, the neonate presented with lethargy and myocardial dysfunction which is common with sepsis in newborns. But on evaluation, this neonate did not have evidence of sepsis. Hence further evaluation has led to the recognition of intraparenchymal hemorrhage (IPH). The evaluation for bleeding disorders was ruled out in this newborn. The only etiological factor pointing towards the cause of ICH was found to be forceps assisted vaginal delivery.  Hence we concluded that this infant had neurogenic stunned myocardium (NSM) as a result of ICH. The cardiac function returned to normal following supportive care.
Conclusion:
A newborn with shock secondary to myocardial dysfunction is not always suggestive of sepsis or congenital heart disease, which are thought to be the most common cause in the neonatal period, as also, we thought in our case. We need to keep a high index of suspicion for ICH in case of acute myocardial dysfunction for which there is no obvious cause could be detected. Recognition is crucial because the cardiac dysfunction following neurological insult is potentially reversible with supportive therapy.
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