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Posterior fossa hemorrhage detected by computed 
tomography (CT) in seven term newborns was managed 
by nonsurgical means. All infants were develop- 

mentally normal two to four years later with the ex- 

ception of one infant who died with a massive posterior 

fossa hemorrhage. Two infants with extensive 
hemorrhages developed hydrocephalus. Spinal fluid 
drainage and diuretic therapy resulted in the resolution 

of hydrocephalus in one infant and delayed the 

placement of a ventriculoperitoneal shunt in the other. 

This series documents normal outcome in nonsurgically 

managed neonatal posterior fossa hemorrhages of 

varying degrees of severity. 
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Intracranial hemorrhage in the newborn can be 

detected and localized by computed tomography (CT) 
[1]. In the preterm infant, germinal matrix and in- 

traventricular hemorrhage are common and may be 
accompanied by cerebral and cerebella parenchymal 
hemorrhage [2,3,4]. Intraventricular hemorrhage is less 
common in term newborns. Intracranial hemorrhage 

usually has been associated with traumatic delivery 

[5-9]. 
We report nonsurgical therapy in seven term infants 

with posterior fossa hemorrhage and review the clinical 

aspects, outcome, and therapeutic modalities available. 

This series contains the largest number of newborns 
with posterior fossa hemorrhage treated nonsurgically 
and followed for two to four years. 

Padent Data 
Details of the pregnancy, labor, delivery, and neonatal history for 

each infant are summarized in Table 1. Table 2 summarizes the 

diagnostic studies, management, and outcome for each infant. 

Subsequent information was obtained through the Nursery Follow- 

up, Neurosutgery, and Child Neurology clinics. Developmental 

assessment was based on Denver Developmental Screening Test 

evaluation. 

Results 
The infants were all 36 to 43 weeks gestation and 

2900 grams or greater at birth. Five of the seven were 

delivered to primiparous women. Intrapartum com- 

plications were present in six and instrumentation was 

required in six (Table 1). Significant depression at birth 

was reflected by poor Apgar scores in four infants. 

Except for Patient 1 who was neurologically asymp- 
tomatic, all infants presented within 24 hours of birth 

with either irritability, hypotonia, or seizures. Seizure 
activity was the presenting symptom in three (Patients 

2,4,6) and occurred during the first 24 hours in two 
others (Table 1). All infants with large hemorrhages 

(Patients 4-7) had seizures, 
Cranial ultrasound did not demonstrate posterior 

fossa hemorrhage in five of the six patients in whom it 
was performed (Table 2). It was capable of detecting 
hydrocephalus and allowed close monitoring of ven- 

tricular size. 
CT scan disclosed a spectrum of hemorrhage which 

paralleled the clinical course and outcome. Three 

infants (Patients 1-3) had small tentorial subdural 
hematomas with no mass effect, minimal symp- 

tomatology, no hydrocephalus, and a normal outcome 
(Table 2). Another three infants (Patients 4-6) had 

extensive involvement with subarachnoid blood and 
evidence of hemorrhage above and below the tentorium 
(Fig 1 and 2). Two of these infants had hydrocephalus 
on the initial CT scan (Patients 4 and 6). Both were 
managed with spinal fluid drainage and diuretics. 
Patient 4 responded well with complete resolution of 
the hydrocephalus demonstrated by CT scan at three 
months of age. Patient 6 responded with a decrease in 
ventricular size but required placement of a yen- 
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Table 1. Perinatal history and clinical presentation 

Case Pafi~ 

1 GI/PO 

Birth Gestational 
Weight Age 

(gm) (weeks) 

2950 38 

2 G3/P0 3460 41 

39 

39 

40 

36 

43 

3 G2/P1 3160 

4 G2/P1 3750 

5 G3/P0 2870 

6 G1/P0 2900 

7 GI/PO 3700 

* = one minute,  five minutes 
G = Gravida 
P = Para 
DIC = Disseminated intravascular coagulation 

Intrapartum 
Complications 

Late 
decelera- 
tions, 

Meconium 

Pre- 
eclampsia 

Precipitous 
delivery 

Late 
decelera- 
tions, 

Meconium 

Breech, 
Premature- 

labor 
Late 

decelera- 
tions, 

Meconium 

Instrumental 
Delivery 

Low forceps 

Failed 
vacuum, 

Low forceps 

Vacuum 

Mid- 
forceps 

Caesarian, 
Head 

dystocia 

Vacuum 

Apgar 
Scores* 

8,9 

1,7 

7,9 

6,9 

1,4 

1,6 

4,5 

Clinical 
Presenta- 
tion 

Jaundice, 
Cephalo- 

hematoma, 
Hemotym- 
panum 

Seizures, 
Lethargy, 
Hypotonia 

Irritable, 
Hypotonic 

Seizure 

Irritable, 
Hypotonia 

Seizure 

Lethargy, 
Hypotonia, 
DIC 

Age at 
Presenta- 
tion 

5 days 

Delivery 

6 hrs 

21 hrs 

5 hrs 

24 hrs 

1 hr 

Seizures 

Delivery 

I 

21 hrs 

13 hrs 

24 hrs 

24 hrs 

Table 2. Diagnostic studies, management, and outcome 

Cranial Initial 
Case Ultrasound CT Findings 

I - Small tentorial SDH 

2 Normal day 3 Small tentorial SDH 

3 Normal day 3 Small tentorial SDH 
with SAH 

4 Hydrocephalus, Tentorial SDH with mass 
Posterior fossa effect, SAH and 
SDH day 3 hydrocephalus 

5 Normal day 1 Tentorial SDH with 
SAH, epidural, occipital, 
and retro-orbital 
hemorrhage 

6 Normal day 1 Tentorial SDH with mass 
effect, SAH, left 
occipital and intra- 
ventricular hemorrhage, 
hydrocephalus 

7 Hydrocephalus Massive posterior 
day 3 fossa hemorrhage with 

hydrocephalus 

SDH = Subdural hematoma 
SAH = Subarachnoid hemorrhage 

Time 
of CT 

Day 6 

4 hrs 

Day 5 

Day 2 

Day 1 

Day 2 

Day 8 

Treatment 

Spinal fluid 
drainage, 
acetazolamide 

Spinal fluid 
drainage, 
acetazolamide, 
furosemide, 
VP shunt (3 mos) 

Outcome 
(age) 

Normal 
(2 yrs) 

Normal 
(3 yrs) 

Normal 
(2 yrs) 

Normal 
(4 yrs) 

Normal 
(2 yrs) 

Inattention 
right visual 
field, normal 
development 

(4 yrs) 

Died 
day 8 

Follow-up 
CT scan 

Normal 
(3 mos) 

Right 
occipital 
hypodense 
region 
(5 mos) 

Left 
occipital 
cyst 
(2 yrs) 
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F~g, ure 1. Unenhanced ragltta/ CTscan (Patient 4) dem¢m*trating 

a larg~ hematoma extending above and bei<,w the tentorlum and 

dzsplacing the .lourth ventn?le. There is moderate ddattbn <~/ the 

lateral ventn?le. 

Figure 2, Unenbanced left parasagittal CT scan (Patient 6) 

demonstrating a large subdural hematoma above and  below the 

tentom'um with extension into the left occtpital lobe and left lateral 

ventn'cle. The lateral ventricle is mildly dilated. 

triculoperitoneal shunt at three months of age when 

diuretic therapy could not be discontinued. Despite the 

more extensive nature of the hemorrhages in these three 

infants all were developmentally normal two to four 

years later. Patient 6 has a right homonymous 

hemianopsia which corresponds to an area of left oc- 

cipital porencephaly disclosed by CT scans. The infant 
with a massive posterior fossa hemorrhage (Patient 7) 

was transported to our institution on the seventh 
postpartum day with signs of irreversible brainstem 

dysfunction and succumbed the following day. 

Discussion 

Major factors in the genesis of posterior fossa 
hemorrhage in term newborns are birth trauma and 
intrapartum asphyxia [5-11]. Individual features in- 
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clude the primigravida mother, breech presentation, 

difficult delivery with instrumental manipulation. 
precipitous or prolonged labor, and fetal distress. The 

high incidence of instrumental delivery m this and 

other series suggests that distortion of the infant's skull 

with elongation and distortion of the falx and ten- 

torium leads to rupture of the veins within these 

structures as the primary event [5,9,10,12]. The 

common association with asphyxia suggests that some 

degree of intracranial venous congestion and en- 

dothelial damage may predispose to venous 

hemorrhage [9]. 
Previous reports characterize posterior fossa 

hemorrhage as a major event presenting with increased 

intracranial pressure and brainstem compression 

[5,7,10-13]. Within the first few days infants would 

experience lethargy, vomiting, a bulging fontanel, 

opisthotonus, nystagmus, apnea, and bradycardia 

[5,10,11]. There was significant morbidity and mor- 

tality [6,10,11,13]. In our series only one infant 

(Patient 7) had signs of brainstem dysfunction upon 

admission. In the remaining infants the most common 

clinical features were lethargy, irritability, hypotonia, 

and seizures. Three infants presented with seizure 

activity (Patients 2,4,6) which previous authors have 

regarded as an uncommon occurrence [10-12]. One of 

our infants (Patient 1) was neurologically asymp- 

tomatic. 

This series demonstrates a spectrum of clinical and 

anatomic involvement ranging from a neurologically 

asymptomatic infant with a small tentorial subdural 

hematoma to an infant with massive hemorrhage and 

fatal brainstem dysfunction. Only infants with more 

extensive hemorrhage are at risk for developing 

hydrocephalus. The ability to correlate the extent of 

intraparenchymal hemorrhage with the clinical course 

allows for a better therapeutic approach. 
Drainage of the hematoma to alleviate brainstem 

compression and acute hydrocephalus has been the 

preferred mode of therapy in the management of these 

infants [6,7,10,11,13]. Only recently has a conservative 

approach been proposed [14]. With the exception of 
Patient 7, all of our infants lacked clinical signs of 

brainstem compromise. In this situation acute surgical 

decompression does not appear to be necessary even 
when hydrocephalus is present. In previous reports 

acute hydrocephalus responded to evacuation of the 
posterior fossa clot [5,7,13] but subsequent placement 
of a ventriculoperitoneal shunt was often required for 

management of post-surgical hydrocephalus [5,10,11 ]'. 
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In two of our cases posthemorrhagic hydrocephalus did 
develop and was managed medically. Spinal fluid 
drainage [15] and the diuretics acetazolamide and 
furosemide [16] prevented the need for permanent 
shunt placement in Patient 4 and delayed the 
placement of a shunt in Patient 6. 

Although the likelihood of survival for infants with 
posterior fossa hemorrhage may be good following 
surgical evacuation of the clot [5,11], persisting 
neurologic dysfunction is common in survivors [5,6,11]. 
Recently it has been suggested that in selected cases a 
conservative approach results in good recovery [14]. All 
infants followed in our series had normal development. 
Only one infant had significant neurologic residua with 
a right homonymous hemianopsia. 

The authors wish to thank Ms. Lynda Levy for her skilled preparation 

of this manuscript. 

References 

[1] Flodmark O, Fitz CR, Harwood-Nash DC. CT diagnosis and 

short-term prognosis of intracranial hemorrhage and 

hypoxic/ischemic brain damage in neonates. J Comput Assist Tomogr 

1980;4:775-87. 
[2] Armstrong D, Norman MG. Periventricular leukomalacia in 

neonates. Complications and sequelae. Arch Dis Child 1974; 

49:367-75. 

[3] DonatJF, Okazaki H, Kleinberg F. Cerebellar hemorrhages in 

newborn infants. AmJ Dis Child 1979;133:441. 

[4] Grunnet ML, Shields WD. Cerebellar hemorrhage in the 

preterm infant. J Pediatt 1976;88:605-8. 

[5] Carter LP, Pittman HW. Posterior fossa subdural hematoma 

of the newborn. J Neurosurg 1971 ;34:423-26. 

[6] Scotti G, Flodmark O, Harwood-Nash DC, Humphreys RP. 

Posterior fossa hemorrhages in the newborn. J Comput Assist Tomogr 

1981;5:68-72. 

[7] Serfontein GL, Rom S, Stein S. Posterior fossa sudural 

hemorrhage in the newborn. Pediatrics 1980;65:40-3. 

[8] Takagi T, Nagai R, Wakabayashi S, et al. Extradural 

hemorrhage in the newborn as a result of birth trauma. Childs Brain 

1978;4:306-18. 

[9] VolpeJJ. Neonatal intracranial hemorrhage:Pathophysiology, 

neuropathology and clinical features. Clin Perinatol 1977;4:77-102. 

[10] Blank NK, Strand R, Gilles FH, Palakshappa A. Posterior 

fossa subdural hematomas in neonates. Arch Neurol 1978;35:108-11. 

[11] Ravenel SD. Posterior fossa hemorrhage in the term 

newborn: Report of two cases. Pediatrics 1979;64: 39-42. 

[12] GiUes FH, Shillito J Jr. Infantile hydrocephalus: 

retrocerebellar subdural hematoma. J Pediatr 1970;76:529-37. 

[13] Rom S, Serfontein GL, Humphreys RP. Intracerebellar 

hematoma in the neonate. J Pediatr 1978;93:486-8. 

[14] Fishman MA, Percy AK, Cheek WR, Speer ME. Successful 

conservative management of cerehellar hematomas in term neonates. 

J Pediatr 1981;98:466-8. 

[15] Goldstein GW, Chaplin ER, Maitland J. Transient 

hydrocephalus in premature infants: treatment by lumbar punctures. 

Lancet 1976; 1 : 512-4. 
[16] McCarthy KD, Reed DJ. The effect of acetazolamide and 

furosemide on cerebrospinal fluid production and choroid plexus 

carbonic anhydrase activity. J Pharmacol Exp Ther 1974; 189:194-201. 

Koch et al: Posterior Fossa Hemorrhage 99 
Association ATIDE 

Centre de Documentation ARIANE




