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Cranial sonographic examinations of 199 neonates were evaluated (1) to determine 
the incidence of an echogenic paHern in the occipital lobe that simulated a mass, (2) to 
relate that finding to the birth weight, and (3) to correlate it with the gyral development 
of the occipital lobe. This echogenic paHern was seen in infants weighing less than 
1750 g at birth and was identified on both sides of the midline on the most medial 
paramedian sagiHal sonogram scans of the head. This pseudomass was found to be 
due to close approximation of a large occipital horn and calcarine fissure joining other 
adjacent secondary fissures. The multiple fissures formed an echogenic star, and the 
proximity of the occipital horn and premature brain tissue texture contributed to the 
relatively hypoechoic background of the pseudomass. The pseudomass is limited 
superiorly by the parietooccipital fissure and inferiorly by the tentorium. This sonographic 
paHern should be recognized as a normal variant. 

A characteristic echogenic pattern superimposed over a hypoechoic background 
is often seen in the occipital lobes of newborns on cranial sonography. This pattern 
may be seen on both sides of the midline and can appear prominent enough to 
suggest a mass lesion in the occipital lobe. The purpose of this study was to 
determine the incidence of this finding as related to birth weight and to correlate it 
anatomically with the gyral development of the occipital lobe. 

Materials and Methods 

Cranial sonography examinations of 199 neonates with birth weights ranging from 510-
4680 g obtained from November 1983 to December 1984 were reviewed retrospectively. 
The scans were obtained initially for the evaluation of premature and term infants to rule out 
intracranial hemorrhage or congenital anomalies. All examinations were obtained with an ATl 
MK 500 real-time scanner with either a 7.5 or 5.0 MHz transducer. The exams were performed 
through the anterior fontanelle. 

The sagittal views were reviewed for a characteristic echogenic pattern in the occipital 
lobes that consisted of several straight lines intersecting one another. Each scan was assigned 
a grade of either (++) for clear visualization (Fig . 1 A) , (+) for incomplete visualization (Fig . 
1 B), or (-) for no visualization of the characteristic echogenic pattern (Fig. 1 C). Thirty-three 
scans were excluded from the study because of technical difficulties, intraventricular hemor
rhage, hydrocephalus, or congenital anomalies. Technical difficulties included suboptimal 
imaging of the occipital lobe due to either a loss of transducer contact with the fontanelle or 
an improper choice of transducer or filming technique. A total of 166 scans were included in 
the study and graded. Each neonate was grouped into one of the eight weight classifications 
ranging from below 750 g to above 2500 g (Table 1). 

Autopsy brain specimens from four neonates were also obtained. Three of these were 
premature infants who had the characteristic echogenic pattern and one was a full-term infant 
who did not show that pattern. Multiple sagittal sections of each brain were obtained and 
photographed to demonstrate fissures on the medical surface of the occipital lobe (Fig. 2) 
and to determine the relationship of the calcarine fissure to the occipital horns of the lateral 
ventricles (Figs. 3, 4, and 5). Diagramatic illustration of the same coronal projection and of 
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A B 
Fig . 1.-Real-time cranial sonograms of two premature infants (A, B) and 

one full-term infant (C), obtained in sagit1al plane adjacent to midline, demon
strate characteristic echogenic pat1ern in occipital lobe clearly in A (birth weight 
950 g), incompletely in B (birth weight 1050 g), and not at all in C (birth weight 

TABLE 1: Occipital Pseudomass vs Birth Weight 

No. of Percent of 

Birth Weight Patients Patients 
++ + Total Showing Showing (grams) 

Echogenic Echogenic 
Pattern Pattern 

Below 750 7 1 0 8 8 100 
751-1000 11 0 1 12 11 92 
1001-1250 14 6 5 25 20 80 
1251-1 500 5 9 14 28 14 50 
1501 - 1750 2 3 18 23 5 22 
1751-2000 0 0 16 16 0 0 
2001-2500 0 0 20 20 0 0 
2500 + 0 0 31 31 0 0 

Note.- + + = pseudomass clearly visualized; + = pseudomass incompletely visualized ; 
- = pseudomass not visualized. 

the echogenic artifact in the occipital lobe as seen on cranial sonog
raphy is presented in Figures 6 and 7, respectively. 

Results 

The results are presented in Table 1 and Figure 8. In 
newborns with birth weights up to 1750 g, a pseudomass 
lesion containing a characteristic echogenic pattern in the 
occipital lobes can be seen on the most medial of the para
sagittal sonogram scans of the head (Fig. 9). The incidence 
of this normal finding gradually diminishes from 100% for birth 
weights less than 751 g to 22% for birth weights ranging 
between 1501-1750 g. The pseudomass lesion with the 
echogenic pattern is not seen in neonates with birth weights 
above 1750 g. 

Variation in scanning technique may cause some false
negative results if the appropriate section is not obtained. 
Also, if the gain settings are not increased enough, the 

c 
2700 g). Black arrows = parietooccipital fissure; curved arrows = calcarine 
fissure; large , open arrowheads = tentorium; small black arrowheads = sec
ondary fissures. 

Fig . 2.-Midline section through brain of full-term infant at autopsy shows 
calcarine fissure (curved arrow) meeting parietooccipital fissure (short , thick 
arrow) rostrally. Long, thin arrow = tentorium; small black arrows = secondary 
fissures). 

characteristic echogenic pattern in the occipital lobes may not 
be appreciated . 

Discussion 

The growth of the cerebral hemispheres is slow and steady 
between the second month and early part of the sixth month 
of gestational life, and it accelerates thereafter [1] . The flat 
(lissencephalic) brain of the fetus slowly acquires the gyral 
pattern of adults. The calcarine fissure is believed to appear 
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Fig. 3.-Paramidline sagittal section 
(A) through brain specimen of premature 
infant who had shown characteristic ech
ogenic pattern in occipital lobe at birth 
(seen in Figure 1 A). The prominent 
impression on medial aspect of occipital 
horn (arrow in A) is made by calcarine 
fissure. A more medial section (B) from 
same brain specimen shows calcarine fis
sure and its adjacent secondary fissures 
(arrow) , which gave rise to the echogenic 
lines in pseudo mass on sonogram. Note 
that the calcarine fissure is closely applied 
to the occipital horn. 

Fig. 4.-A, Paramidline sagittal section 
through brain specimen of fUll-term infant 
who did not show characteristic echo
genic pattern in occipital lobe (seen in Fig. 
1 C) shows that the impression made by 
calcarine sulcus on medial wall of occipital 
horn is much less prominent (arrow) than 
as seen in Figure 3A. B, More medial 
section from same brain specimen shows 
calcarine and its adjacent secondary fis
sures (arrow) not so closely approxi
mated to occipital horn as in Figure 3B. 

A 

Fig. 5.-Coronal section through brain of premature neonate weighing 1750 
g at birth shows the effect of calcarine fissure causing a hump (large open 
arrow) in medial wall of occipital horn (small black arrow) . 

B 

between the 16th and 26th weeks of gestational life [1, 2] . 
As the calcarine fissure deepens, the adjacent cuneus and 
medial occipitotemporal gyri become distinct by the 27th 
week of gestational age [2]. As the calcarine fissure deepens, 
it also indents the medial aspect of the occipital horn of the 
lateral ventricle [2, 3] . The calcarine fissure joins the parie
tooccipital fissure rostrally [2]. The secondary gyri of the 
occipital lobules appear at 34 weeks of gestational life. 

Premature infants have larger ventricles than do term in
fants, whose ventricles are usually narrow and slit-shaped 
[1]. The developmental changes in the contour of fetal cere
bral ventricles occur secondary to gradual narrowing of the 
lumen of the brain vesicle due to growth and increased 
thickness of its wails [1] . Hence, premature infants of 24-27 
weeks gestational age have larger ventricles , less brain mass, 
and a well-developed calcarine fissure , which causes a prom
inent identation on the medial wall of the occipital horn of the 
lateral ventricle . With the onset of growth spurt , around 24 
weeks of gestational life, the brain mass increases. By term , 
the calcarine fissure is not as closely applied to, nor does it 
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Fig. 6.- Line drawing of coronal section of brain through occipital horns 
shows relationship of calcarine fissures to occipital horns of lateral ventricle. 
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BIRTH WEIGHT GROUPS IN GRAMS 
Fig. 8.-Bar diagram showing percentage of sonogram scans that showed 

pseudomass with star artifact in each birth-weight group. 
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Fig. 7. - Line drawing of parasagittal section through brain as seen on 
cranial sonography of premature baby with pseudomass lesion in occipital lobe. 
The calcarine and its secondary fissures form the echogenic lines in the 
pseudomass, which is limited superiorly by the parietooccipital fissure and 
inferiorly by the tentorium. 

markedly indent, the occipital horn of the lateral ventricle, as 
it does in a premature infant. 

The characteristic echogenic pattern superimposed on a 
hypoechoic background is seen on the most medial of the 
paramedian sagittal sections of cranial sonogram examina
tions, and it may mimic a mass lesion. The echogenic lines in 
the pseudomass are caused by the calcarine and adjacent 
secondary fissures . The superior margin of the pseudomass 
is formed by the parietooccipital fissure, and the inferior 
margin is formed by the tentorium. The hypoechoic back
ground of the pseudomass could be due to the premature 
brain texture [4, 5] , which has less sulci , or to the close 
approximation of the large occipital horn to the calcarine 
fissure. As the child matures, the brain parenchyma contains 
less water, and as more secondary and tertiary fissures arise 
from the calcarine fissure , the brain becomes more echogenic. 
Moreover, as the brain grows, the calcarine and adjacent 
secondary fissures separate from the occipital horn , prevent
ing sonographic localization of the fissures and the occipital 
horn in the same section . 

In conclusion , a characteristic echogenic pattern superim
posed over a relatively hypoechoic background , mimicking a 
mass lesion in the occipital lobes of premature neonates 
weighing under 1751 g at birth , should be recognized as a 
normal finding and not be mistaken for a cerebral tumor or 
an arteriovenous malformation. 
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A B 
Fig. 9.-Real-time sagittal sections through head of premature baby with 

birth weight of 800 g. A, lateral; B, medial ; C, midline. A shows occipital horn 
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