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Abstract The CT/MRI  brain find- 
ings and sequelae of intracranial 
hemor rhage  resulting f rom trau- 
matic  breech and vacuum delivery 
of 16 te rm newborn  infants are pre- 
sented. Eleven infants were vacuum 
extracted,  while the remaining five 
infants were delivered breech. Ex- 
cept for three breech-del ivered in- 

rants who had intraventricular  
hemorrhage ,  the location and nature 
of hemorrhage  were similar in both  
groups. Nine of the 11 vacuum-ex-  
tracted babies showed complete  
resolution of hemorrhage  on follow- 
up examination.  None  of the breech 
cases had a normal  outcome.  All 
five of the lat ter  group had hydro- 
cephalus, and one case each demon-  
strated porencephaly  and 
encephalomalacia .  

Introduction 

Intracranial  hemor rhage  ( ICH)  associated with trau- 
matic  delivery has received an increasing degree  of at- 
tention since the advent  of cross-sectional imaging. 
Prior to extensive use of  CT and M R I  neonatal  brain im- 
aging, I C H  associated with t raumat ic  birth delivery was 
considered not only rare but also potential ly life threat-  
ening. Since then, clinically insignificant I C H  - usually 
subarachnoid hemor rhage  in the poster ior  fossa - has 
been  seen with increasing frequency [1]. There  have 
been  conflicting reports  regarding the sequelae of vac- 
uum extract ion-related I C H  [2, 3]. Fur thermore ,  there 
is a paucity of reports  on the radiological characteristics 
and sequelae of I C H  associated with breech delivery. 
We present  and compare  the radiological ou tcome of 
I C H  associated with t raumat ic  vacuum and breech de- 
livery of t e rm neonates. 

Table 1 Type and location of intracranial hemorrhage in both vac- 
uum and breech-delivered infants 

Vacuum Breech 

Subdural 9 4 
Subarachnoid 6 3 
Parenchymal 3 2 
Intraventricular - 3 

Table 2 Summary of outcome of intracranial hemorrhage in the 
16 newborn infants 

Vacuum delivery (n = 11) Breech delivery (n = 5) 

Normal 9 Hydrocephalus 5 
Residual hydrocephalus 1 Porencephaly 1 
Abnormal basal ganglia 1 Encephalomalacia 1 
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Fig. 1 a, b A vacuum-extracted 
infant, a T 1-weighted axial 
MR image of the brain. There is 
a posterior fossa interhemi- 
spheric and supracerebellar cis- 
tern hemorrhage (filled 
arrows). The open arrows dem- 
onstrate multiple areas of ab- 
normal patchy high signal 
intensity in the thalami and 
basal ganglia, in addition to the 
normal myelin high intensity 
present at birth, b Follow-up 
T 1-weighted MR image at 3 
weeks. Most of the cisternal 
hemorrhage has resolved. Pro- 
gressive increase in signal in- 
tensity, possibly due to 
methemoglobin formation, is 
noted within the basal ganglia 
(arrowheads) 

Materials and methods 

The initial CT head examination and the subsequent CT and/or 
MRI head examinations of 16 term newborn infants (11 vacuum 
and 5 breech delivered) who had ICH were retrospectively re- 
viewed. They all presented to Hamad General Hospital in Qatar 
between January 1990 and December 1993. During the 4-year pe- 

Fig.2 a-c A breech-extracted infant (case 2, Table 3). a CT exam- 
ination of the brain at 2 days of life shows a large, predominantly 
left-sided, supra- and infratentorial subdural hemorrhage. There 
is a slight shift of the midline structures to the right, b A T 1- 
weighted image of the brain at 4 days shows extension of the sub- 
dural hemorrhage bilaterally. The arrowheads depict areas of low 
signal intensity adjacent to the occipital horn. c At  1 month, T1 
weighted coronal MRI  of the brain shows a residual left-sided pos- 
terior fossa subdural, as well as encephalomalacia of the right oc- 
cipital lobe (arrows) 

riod, there were approximately 40 000 deliveries, of which 998 and 
590 were vacuum and breech, respectively. The inclusion criterion 
for this study was the presence of ICH in term infants who were ei- 
ther breech born or vacuum extracted. The CT examination of the 
head was done on a Siemens Somatom DR2,  obtaining 8-mm sec- 
tions without intravenous injection of contrast material. The MRI 
examination was done on a Siemens 1.5-T Magnetom and con- 
sisted only of spin echo Tl-weighted (TR = 500, TE = 15) and 
T2-weighted (TR = 3500, TE = 95) axial, sagittal and coronal im- 
ages. Pertinent clinical information was obtained from the pa- 
tients' charts. The studies were evaluated with specific reference 
to the nature and site of bleeding, as welt as to radiological se- 
quelae on follow-up examination. The length of follow-up exami- 
nation varied from 1 week to 3 years. None of the infants was 
found to have any bleeding disorders. 
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Fig.3 A breech-extractedin- 
fant (case 4, Table 3). a CTof 
the brain at birth. There is bi- 
lateral cephalhematoma and 
posterior fossa subdural and in- 
terhemispheric hemorrhage. 
There is also intraventricular 
hemorrhage (arrows) and mild 
ventricular dilatation, b Fol- 
low-up CT at 3 years. There is 
left porencephaly as well as 
central and cortical atrophy 

Table 3 Summary of clinical and radiological characteristics of five breech-extracted infants 

Case no. Sex Birth Apgar score Clinical presentation Initial imaging findings Findings at follow-up and 
weight (1 and 5 rain) outcome 
(kg) 

1 M 3.1 1 and 4 Neonatal seizures CTand MRI: Retrocerebellar At 6 weeks: Post-hemorrhagic 
and supratentorial subdural hydrocephalus and cerebral 
hemorrhage; bilateral cephal- atrophy 
hematoma 

M 3.2 3 and 5 CT and MRI: Left supraten- 
torial and subarachnoid 
hemorrhage 

F 3.04 6 and 8 CT: Right subdural, super- 
ficial and intraventricular 
hemorrhage 

F 2.7 1 and 3 CT: Posterior fossa subdural 
and interhemispheric hemor- 
rhage; intraparenchymal and 
intraventricular bleeding; 
hydrocephalus 

M 2.9 1 and 1 CT: Subarachnoid, intrace- 
rebral and ventricular 
hemorrhage; neck: possible 
odontoid displacement 

Weak cry, facial 
asymmetry and hypo- 
tonia 

High-pitched cry 

4 Falling hematocrit and 
neonatal seizures 

5 Difficulty in delivering 
head 

At 1 month: Right-sided enceph- 
alomalacias; left-sided hemiple- 
gia (Fig. 2) 

At 2 weeks: Left hydrocephalus 
and porencephaly; had a ven- 
triculoperitoneal shunt 
After 3 years: Left porencephaly 
and multiple areas of central low 
attenuation and cerebral atrophy 
(Fig.3) 

At 6 days: Hydrocephalus, phre- 
nic nerve palsy 

Results 

Nine of the 11 vacuum-delivered and 4 of the 5 breech- 
born patients were asphyxiated and had Apgar  scores 
of 6 or less at 1 and 5 min. Table 1 shows the location of 
hemorrhage in both groups of infants. While there was 
no significant difference in the location of the subdural 
and subarachnoid bleeding, three breech infants had in- 
traventricular hemorrhage.  Both subdural and sub- 
arachnoid hemorrhage were invariably located in the 
posterior fossa. Table 2 summarizes the outcome of in- 
tracranial hemorrhage in both groups of patients. All 
but two of the infants extracted by vacuum had normal 
outcome on follow-up examination. One of these two 

had a residual, but mild, hydrocephalus. The other 
vacuum-extracted infant demonstrated progressive 
increase in signal intensity in the basal ganglia on fol- 
low-up MRI,  possibly representing methemoglobin for- 
mation (Fig. 1). The clinical and radiological 
characteristics of hemorrhage in the breech-delivered 
infants are shown in Table 3. None of the breech cases 
had a normal outcome (Figs. 2, 3). 

Discussion 

The results of this study demonstrate a more favorable 
outcome of ICH associated with vacuum extraction 
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than with breech delivery. Our findings are in keeping 
with those of Avrahami et al. [2], who found no residual 
sequelae on the follow-up CT brain examination of 10 
term vacuum-extracted infants who had presented ini- 
tially with ICH. None of their patients were asphyxiated 
or had intra-axial extension of bleeding. From the 
above, it could be concluded that ICH associated with 
vacuum extraction is usually a benign and self-limiting 
condition. On the other hand, Hanigan et al. [3] de- 
scribed severe hypoxic encephalopathy and temporal 
lobe infarcts, respectively, in two of three term nonas- 
phyxiated infants who had been vacuum extracted. The 
third infant had a normal outcome. 

Since the distribution of the subdural components of 
the hemorrhage was similar in two groups, the unfavor- 
able outcome in the breech-born babies may simply rep- 
resent a greater degree of trauma and hypoxic-ischemic 
encephalopathy. This is also reflected by a high inci- 
dence of intraventricular hemorrhage. A greater degree 

of trauma results from the combined increase of both in- 
trathoracic and intracranial pressure during passage 
through the birth canal: a double jeopardy effect. Fur- 
thermore, since there was no significant difference in 
the degree of asphyxia between the two groups, the dif- 
ference in outcome cannot be explained on the basis of 
associated asphyxia. Since this study was primarily ret- 
rospective, length of follow-up of the patients was not 
uniform. However, we do not feel that this will have in- 
fluenced the difference in outcome between the two 
types of traumatic birth injury, except for possible de- 
crease in ventricular size in the shunted breech infant. 
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