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Technical Note: Sonography Through the Posterior 
Fontanelle in Diagnosing Neonatal Intraventricular 
Hemorrhage 
Nigel Anderson 1 and James Fulton 

Studies comparing sonographic and autopsy findings have 
shown diagnostic errors in 8-34% of cases of neonatal intra
ventricular hemorrhage (IVH) [1, 2]. The main reasons cited 
for these inaccuracies are blood missed in normal-sized ven
tricles, a very small amount of blood (usually in the occipital 
horns), or a large normal choroid plexus mistaken for hemor
rhage. Because overlooked IVH tends to be found in the 
occipital horns at autopsy, and sonography through the pos
terior fontanelle gives excellent visualization of the occipital 
horns, posterior fontanelle scanning may offer advantages 
over anterior fontanelle scanning alone. This is not a new 
concept, as posterior fontanelle scanning for IVH was de
scribed in the early 1980s [3, 4]; however, it has received 
scant attention since then. 

Materials and Methods 

From June to December 1989, 45 infants admitted to our institution 
had sonography through the anterior fontanelle and immediately 
afterward through the posterior fontanelle by the same operator. 
Scans were obtained on a Diasonics ADA 400 (Diasonics, Inc., 
Milpitas, CA) using a 7 .5-MHz mechanical sector probe (either cardiac 
or neonatal). Three sagittal and three coronaljaxial images were 
recorded on film. 

The sagittal views were midline of the cerebellar vermis and fourth 
ventricle, and of each lateral ventricle, concentrating on the occipital 
horns (Fig. 1). 

The coronal/axial views were supraventricular, at the level of the 
trigone, and through the occipital horns (Fig. 2). 

Discussion 

In 44 of the 45 infants, posterior fontanelle scanning pro
vided good to excellent visualization of the occipital horns of 

the lateral ventricles whether of normal size or enlarged (Figs. 
1 and 2). This confirms that posterior fontanelle scanning is 
technically feasible in the neonatal group at high risk for IVH 
(under 32 weeks), although it is increasingly difficult in infants 
over 35 weeks owing to the smaller fontanelle and larger 
head size. 

IVH was detected in seven of the 45 infants, all within the 
first week of life. In all seven cases, scanning through the 
posterior fontanelle demonstrated echogenic blood in the 
occipital horns of the lateral ventricles. In one case, IVH could 
be seen only via the posterior fontanelle, despite excellent 
visualization of the normal-size ventricle through the anterior 
fontanelle. In two other cases, IVH was seen first only via the 
posterior fontanelle, either adherent to the choroid plexus 
(Fig. 3) or as a blood CSF level. In the examinations in which 
IVH was seen via both fontanelles, the posterior fontanelle 
provided a more convincing image of IVH in six cases and an 
equally convincing image in the remaining six (Fig. 4). In the 
37 infants without IVH, posterior fontanelle scanning helped 
confirm the absence of blood in the ventricles, especially in 
the normal slitlike ventricles (Fig. 1 A), where the choroid was 
bulky, or in instances where the calcar avis created a pseu
domass. 

Blood and resultant clot usually collect in the occipital horn 
of the lateral ventricle, and commonly adhere to the choroid 
plexus [5]. The occipital horn lies peripherally in the far field 
in anterior fontanelle scans but lies centrally in the near field 
in posterior fontanelle scans (Fig. 1 ), allowing improved de
tection of small amounts of blood. Clot adherent to the choroid 
plexus usually projects into the occipital horn, as this is more 
dependent than the frontal horn. The clotjchoroid interface is 
tangential for anterior fontanelle sagittal scanning but perpen
dicular to the beam for posterior fontanelle sagittal scanning. 
This may account for the better visualization of clot adherent 
to the choroid on posterior fontanelle scanning in three of our 
cases. Coronal anterior fontanelle scanning gives poor vis-
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Fig. 1.-A, Sagittal view of occipital hom of a 
normal-sized lateral ventricle seen via posterior 
fontanelle, which has a prominent calcar avis. 
c = choroid, oh = occipital hom, ca = calcar 
avis. 

B, Diagram of sagittal view of lateral ventricle 
scanned through posterior fontanelle. 

Fig. 2.-Coronal "owl's eye" view through 
posterior fontanelle shows mildly dilated lateral 
ventricles. This view Is obtained by angling 
transducer down through occipital lobes. Cho
roid is not seen at this level. oh = occipital hom, 
dotted line = tentorium cerebelli. 

Fig. 3.-Sagittal view through posterior fon
tanelle shows blood within occipital hom, which 
was confirmed on coronal scan. The blood with 
an echogenic margin is adherent to the choroid. 
c = choroid, b = blood, oh = occipital hom. 

Fig. 4.-A, Sagittal view through anterior fon
tanelle shows blood posteriorly in right lateral 
ventricle. 

B, Comparable view through posterior fonta
nelle confirms blood-filled occipital and temporal 
horns. c = choroid, b = blood, oh = occipital 
hom, th = temporal hom. 
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ualization of the posterior margins of the occipital horns, 
where small clots collect, but this area is very well seen on 
posterior fontanelle coronal scans (Fig. 2). 

In the premature infant, the normal choroid is bulky and 
may bulge into the occipital horns [1]. The normal choroid 
was misinterpreted as germinal matrix hemorrhage or IVH in 
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15/27 false-positive diagnoses in one correlative sonographicf 
autopsy study [1]. Clear visualization of the choroid on pos
terior fontanelle scans using the occipital horn as an acoustic 
window allows differentiation of bulky choroid from IVH. 

The advantages of posterior fontanelle scanning for IVH 
include better visualization of the occipital horns, clear visual-
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ization of the calcarine fissure pseudomass [6], better differ
entiation of blood-filled ventricle from surrounding brain, and 
clear images of the choroid plexus at the trigone of the lateral 
ventricle. The disadvantages include the inability to diagnose 
germinal matrix hemorrhage and lack of visualization of the 
frontal horns of the lateral ventricles (unless they are dilated). 
Posterior fontanelle scanning is technically more difficult to 
perform, especially in the term infant; but because of refine
ments in transducer design, it is less cumbersome now than 
when it was first described [3, 4]. 

It is important to diagnose IVH accurately so that the 
individual neonate is managed appropriately. The findings in 
this study suggest that combining anterior and posterior 
fontanelle scanning will improve the accuracy of IVH diagno
sis. We are advocating posterior fontanelle scanning to com
plement, not replace, anterior fontanelle scanning. 
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