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Two previously well term neonates who presented with 
seizures are described: one with thalamic hemorrhage 
and the other with thalamic and caudate hemorrhage. 
These 2 patients were the only neonates found with 
thalamic hemorrhage in a review of 54 term infants with 
intracranial hemorrhage at The Hospital for Sick 
Children over a 10 year period (1976 - 1986). Partial 
seizures occurred at 5 and 7 days after birth and were 
easily controlled. Prognosis was generally good in these 
2 patients, as well as in 4 previously reported patients. 
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that day she had been drowsy and not feeding well. On examination rec- 
tal temperature was 37.8°C. Occipitofrontal circumference was 35 cm 

with a flat fontanel. There was no evidence of nuchal rigidity or trauma. 
General examination, including blood pressure, was normal. On neuro- 

logic examination she was lethargic but responded appropriately to pain- 
ful stimuli. Pfimitwe reflexes were normal and symmetric. Pupds were 
equal and reactive; fundi were normal. Random conjugate eye move- 
ments were normal with full range of movement. She had no eye devia- 
tion and no nystagmus. Facial movements and gag response were intact. 
Tone was minimally reduced on the left side with normal trtmcal tone. 
Power and myotactic reflexes were normal and symmetric. Plantar 

responses were flexor. There was no clonus. 
Investigations included hemoglobin 181 g/L, leukocytes 22.2 × 109/L, 

and platelets 216 × 109/L. The following tests were normal: prothrom- 
bin, partial prothrombin time, electrolytes, glucose, calcium, mag- 
nesium, and amino acids. Cerebrospmal fluid (CSF) contained leuko- 
cytes 30 × 10r/L, erythrocytes 2,160 × 106/L, normal CSF/blood glucose 
ratio, and no bacterial or vtral growth. Urine anuno acids and organic 
acids were normal. Reaction for urinary reducing substances was nega- 
tive. At 6 days of age cranial ultrasound demonstrated increased echoes 

in the left thalamus. At 9 days of age cranial computed tomography (CT) 
confirmed a small left thalamic hemorrhage (Fig 1). Electroencephalog- 
raphy (EEG) was normal. She was treated with antibiotics until the cul- 
tures were reported as negative. The seizures were treated with pheno- 
barbital and did not recur. 

Her development has been normal. At 4 months of age she was rolling 
over, reaching for obJects, and babbling. At 6 months of age she was sit- 
ting unsupported, had a pincer grasp, and a normal neurologic examina- 
tion. Antiepileptic drugs were discontinued and seizures did not recur. 
She walked at 14~/2 months of age. One month later she was helping to 
dress and wash herself. She also used a spoon and a cup for eating and 

Introduction 

Intracranial hemorrhage in term infants occurs less fre- 
quently and with a different predilection of sites in the brain 
than in premature infants. In the term neonate, thalamic 
hemorrhage without associated intraventricular hemor- 
rhage has been described but is unusual (Table 1). All 
patients had neonatal seizures. We recently examined a 
term neonate with this problem and identified another term 
neonate on review of our previous patients with intracranial 
hemorrhage. 

Case Reports 

Patwnt 1. This term female infant, weighing 3.1 kg, was born to a 
gravlda 3 para 2 mother after an uneventful pregnancy. During epldural 
anesthesm there was fetal bradycardia to 50/min for 20 min. The infant 
was born by vaginal vertex dehvery. Apgar scores were 8 at 1 min and 9 
at 5 mm. She was discharged after 4 days, an apparently normal neonate. 
At 5 days of age she had clonic movements of the right hand which 
spread to the arm and right side of the face; the seizure lasted 5 min. On 

F:gure 1 Cramal CT of Pattent 1 demonstrat:ng small let? thalam:c 
hemorrhage 
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Table 1. Spontaneous hemorrhage  in term neonates in the thalamus,  caudate, and  putamen with no associated intraventricular hemorrhage 

Apgar  Age at 
Birth Gesta- Scores at Seizure 

Authors  Weight tion 1 and 5 rain Delivery Signs Cranial  CT EEG Outcome 

Fenichel 3.5 kg Term 9, 10 Vaginal 2 days Hemorrhage Decreased L hem~ 
et al. [ 1 ] vertex R putamen amplitude paresis at 

mtemal on R 1 year 
capsule 

Trounce - -  Term Uncom- Vaginal 14 days R thalamic Normal Normal at 
et al. [2] plicated vertex hemorrhage 18 months 

Levene and Trounce reported 2 term infants with thalamlc hemorrhages and seizures [3]. 

Present Patients 

Patient 1 3.1 kg Term 8, 9 Decreased 5 days L thalamic Normal Very mild L 
fetal HR to hemorrhage hemiparesis 
50/min during at 15~/2 months 
epidural 
vaginal vertex 

Patient 2 3.4 kg Term 9, 9 Vaginal 7 days Bilateral Bilateral Normal at 
vertex caudate and epileptic 10t/2 months 

R thalamic activity 
hemorrhage 

Abbreviations: 
HR = Heart rate 
L = Left 
R = Right 

drinking. She developed fight-handed dominance lmmmturely. She was 
able to understand simple commands in 2 languages and put 2 words 
together. On neurologic examination at 151/2 months of age she had 
slightly increased reflexes on the left but no functional defect. Occipito- 
frontal circumference remained at the 50th percentile. 

Patient 2. This term female infant was born by vaginal vertex 
delivery, weighing 3.4 kg, to a larimigravida mother after an uneventful 
pregnancy. Apgar scores were 9 at 1 min and 9 at 5 min. She was breast 
fed and was discharged at 5 days of age, an apparently normal neonate. 
Two days later, intermittent cionic movements of  the left arm and face 
progressed to multifocal seizures involving the arms, face, and legs. 
Over 24 hours the seizure activity became almost continuous. Between 
seizures she was lethargic and irritable. She was afebrile and had an oc- 
cipitofrontal circumference of 34 cm with a flat fontanel, 3 cm m 
diameter. There was no evidence of trauma. General examination, in- 
eluding blood pressure, was normal. On neurologic examination she was 
lethargic but withdrew appropriately to painful stimuli. Primitive 
reflexes were normal. Pupils were equal and reactive; ftmdi were nor- 
mal. Eyes deviated upward and were divergent with no visual attention. 
Facial movements and gag response were intact. There was no response 
to sound. Tmncal and shoulder girdle tone was reduced. Tone was nor- 
mal in the legs. Power and myotactic reflexes were normal and sym- 
metric; the plantar responses were flexor. 

Investigations included hemoglobin 163 g/L, leukocytes 11.8 x 109/L, 
and platelets 244 x 109]L. The following results were normal: prothrom- 
bin time, partial prothrombin time, electrolytes, glucose, calcium, mag- 
nesium, ammonia, blood gases, and amino acids. CSF examination 
revealed leukocytes 10 x 106/L, erythrocytes 2,025 x 106/L, no organ- 
rams on Gram stain, normal CSF/blood glucose ratio, and no bacterial or 
vu'al growth. Urine amino acids and organic acids were normal. Reac- 
tion for urinary reducing substances was negative. Serum antibodies to 
cytomegalovirus, herpes, rubella, and toxoplasmosis were normal. 
Cranial ultrasound at 9 days of age demonstrated increased echoes in the 
right thalamus. Cranial Cq" also performed that day revealed increased 
attenuation bilaterally over the region of the head of the caudate, more 
marked on the right, and also increased attenuation along the right 

thalamus which represented hemorrhage (Fig 2). EEG recorded dischar- 
ges involving fight and left hemispheres indepoudenfly. The background 
disclosed a burst-suppression pattern which was attenuated by diazepam 
administered intravenously. Seizures responded to phenobarbital and 
phenytoin. 

Over the next few days she improved, becoming more alert with nor- 
mal conjugate eye movements, better tone, and improved feeding. She 
continued to receive phenobarbital with only one recurrence of seizures 
at 6 weeks of age which responded to increased dosage of phenobarbital. 
Repeat cranial CT was normal at 5 weeks of age. At 41/2 months of age 
EEG was normal. At that age, development was normal with rolling 
over, reaching for objects, babbling, and responsive smiling. At 7 
months of age phenobarbital was discontinued and she had no further 
seizures. At 10t/2 months of age she was developing normally, speaking 
several words, and walking independently. Occipitofrontal circum- 
ference remained at the 50th percentile. She had no abnormalities on 
neurologic examination except for mild left esotropia. 

Discussion 

The etiology is unknown in the 2 present and 4 previously 
reported neonates with thalamic hemorrhage and no as- 
sociated intraventricular hemorrhage (Table 1). Hypoxia or 
ischemia was suspected, but there is little supportive 
evidence, lntrapartum bradycardia occurred in Patient 1, 
but there was no other indication of asphyxia. Brainstem 
and thalamic involvement has been described in clinical 
human neonatal asphyxia and experimental animal as- 
phyxia [4-7]. Hemorrhage then may occur into the area of 
necrosis. The absence of documented asphyxia in most of 
these patients, the lack of similar hemorrhage in virtually 
all patients with documented asphyxia, the timing of the 
seizures, and the lack of typical long-term sequelae of as- 
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phenomenon, or a metabolic disturbance such as organic 
acidemia. 

All patients presented with seizures within the first 2 
weeks of life. In the previous patients subsequently ex- 
amined until 18 months and 1 year of age (Table 1 ) and in 
our patients the prognosis appears good. The only long- 
term sequela has been mild hemiparesis in 2 of the 4 
patients. 

We recommend consideration of intracranial hemorrhage 
in the differential diagnosis of the previously healthy term 
neonate who presents with seizures. 

Figure 2. Cranial CT of Patient 2 revealing hemorrhage bilaterally 
over the regton of the head of the caudate (more marked on the right) 
and hemorrhage along the right thalamus. 

phyxia are difficult to reconcile with this suggested patho- 
genesis of hemorrhage. 

Other possible causes may include trauma, a vascular ab- 
normality, a coagulopathy, tumor, hypertension, an embolic 
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