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The observation of marked differences between the
two cerebral hemispheres in the intellectual functions
in man sparked a search for corresponding anatomic
asymmetry. Numerous studies looked for left-right
differences. However, no consistent anatomic differen-
ces between the left and right hemispheres were
observed for gross measures of total length, weight
or volume.

Within the last decade a revival of interest in an-
atomic asymmetry, particularly in certain portions of
the brains, was ushered in by Geschwind and Levit-
sky(1968). They examined the language areas in the
temporal lobes and found that the left planum temp-
orale (posterior portion of Heschl gyrus) was much
larger than the right. This difference was confirmed
by several subsequent studies (Witelson et al, 1973;
Wada et al., 1975; Rubens et al., 1976).

If the neuroanatomic asymmetry is present in adu-
Its. one obvious question that follows is whether it is
present in the brains of human infants. And the av-
ailable studies{Witelson et al., 1973; LeMay and Cu-
lebras, 1972; Chi et al., 1977) with infanis indicate
that the left planum temporale is consistently larger
than the right and to an extent comparable to that
in adults.

The neuroanatomic asymmetry obscrved in neonates
might indicate that there may be a preprogammed
neural substrate for the left hemisphere to be speci-
alized for linguistic functions, and the anatomic asy-
mmetry is not the result of ontogenetic environmental

influences and learning.
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This study was aimed to observe the development
of the temporal speech area in human fetuses, from

its first appearance to its full establishment at terms.

MATERIALS AND METHODS

A total 100 brains of embryos and fetuses were
used for the study. The gestational age ranged from
10 weeks to 40 wecks. Specimens were made available
through collections of Registry of Congenital Malfor-
mations, Department of Pathology, College of Medic-
ine, Seoul National University. Only those brains of
the bodies that did not show any sign of congenital
malformation were used. And most of them were the
specimens of artificial abortions.

The brains were removed from the cranial cavity
with minimal damage, under the water, and fixed in
10 per cent neutral formalin in hanging position for
a weck. After fixation the leptomeninges were stripped
off to show a clear gyral pattern and also to make it
cut casier.

In order to expese the planum temporale a slanted
horizontal cut was usually made in the plane of the
Sylvian fissure, thus exposing the superior surface of
the temporal lobe for measurement. This procedure
was carried out separately for both hemisphercs of
cach brain since the plane of each fissurc may be
different.

Various mcasurcments were made in situ alter ex-
posing temporal spcech area. For the determination
of primary auditory gyrus (Heschl gyrus), ahy tran-
sverse gyrus with a suleus was classified as a second
Heschl gyrus and not part of the planum temporale,
regardless of the hemisphere in which it occurred.

Gestational age was calculated with reference to the
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date of the last menstrual period, given by the mot-
her. When there was obvious discrepancy between
given gestational age and body length and weight,
maturational index of individural organ particularly

kidney was used for the clarification,
RESULTS

Delineated by the dorszolateral extension of the Sy-
lvian fissure and the appearance of the parietooccipital
fissure, the temporal lobe remains smooth until app-
roximately 23 weeks gestation, when the superior
temporal gyrus may become recongnizable in the mid
to posterior part.

An obvious right-left asymmetry marks the devel-
opment of the transverse temporal gyrus. First reco-
gnized at the medial border of the superior temporal
gyrus, the transvarse temporal gyrus extends posteri-
orly and medially to its terminal junction with the
posterior end of the insula. The right transverse te-
mporal gyrus develops at 28weeks’ gestation in most
cases. In very few brains does the left transverse
temporal gyrus appear before the right. The left tra-
nsverse temporal gyrus appears at 29 weeks gestation

in most cases. The left transverse temporal gyrus is

Table 2. Anatomic asymmetry in length of

shorter inheight and runs at a more obtuse angle to
the anteroposterior axis of the brain.

Secondary gyri of the transverse temporal gyrus
appear 32 weeks gestation. The right transverse tem-
poral gyrus is more cémplex, consisting of the anterior
and posterior transverse temporal gyri, wheread the
left side is more often single than double. As Table
1 shows the right transverse temporal gyrus was two
in 70% of the cases and the left transverse temporal
gyrus was two in 30% and one in 70% of the cases.

Mecasurement of the planum was carried out by
measuring lateral margin of the area posterior to the

transverse temporal gyrus or gyri. As Table 2 sum-

Table 1. Arnatomical asymmetry in number of trans-
verse temporal gyrus in developing brains

Gestational number
Age(weeks) of brains Re/L2 Ro/L1 Ri/Lz Ry/La

28~32 10 2 4 2 2
33~38 18 4 12 1 2
¢

39~43 12 2 ] 1

Total(%5) 40 8 20 4 8
(100%) (20%) (50%) (10%) (20%)

R:right transverse temporal gyrus
L: left transverse temporal gyrus

planum temporale in developing brains.

Gestational Age(weeks)  Poet MR, Ll ) R/ I>R0) L=Rn(%) R>Lnc%)
28~32 10 1.040.4  1.630.4 63 7(70%) 2(20%) 1(10%)
33~38 18 L2+0.4 1.7£0.4 71 11(61%) 5(28%) 2(11%)
39~43 1z 1.4+0.3 1.940.5 74 8(67%) 3(25%) 1( 8%)
Total 40 70% 26(65%) 10(25%) 4(10%)

" n: number of brains SD.: standard doviation  L:lefe  R:right

maries, the right planum temporale is only about 70
% as large as the left planum temporale. And the
left planum temporale was larger than the right in
65% of the cases, and in 25% the rclation was

reverse. In 10% there was no difference.

COMMENTS

The posterior of caudal portion of the superior te-

mporal gyrus is the core of Wernicke’s language
region, the area well documented to be important for
the comprehension of language, However, there scems
to be some debate whether a second transverse gyrus
should be considered as part of the planum or not.
The results of cytoarchitectonic work revealed that
the cell structure of the primary auditory cortex was
confined to the first and usually the only transverse

gyrus (Heschl’s) in the left himisphere. It was also
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noted that the cell structure of Heschl’s gyrus might
extened into part of the second transverse gyrus, if
present, on the right. This is the reason why we cl-
assified any transverse gyrus with a sulcus as a second
Heschl gyrus and not part of the planum, regardless
of the hemisphere in which it occurred.

Despite the great individual variation between bra-
ins, the anatomic ambiguities and the methodologic
difficulties, there is remarkable consistency in the
results of the studies that measured the planum tem-
porale. This is again confirmed in this material. And
this study shows that this asymmetry take$ place
early in fetal period, when cortical cell differentiation
starts in this region.

This study confirms left-right asymmetry of the
number of transverse temporal gyru and the lateral
length of the temporal planum in fetal breins as soon
as they gyri are recognizable.

The transverse temporal gyrus could be delinected
from the superior temporal gyrus by 28 weeks of
gestation, and there was no significant difference bet-
ween the right and left. There is a minimal discrep-
ancy between these data and the data obtained thro-
ugh the analysis of sorial sections of the brains(Chi.
et al). Fixation and strining procedure could have
been the reason. There could be racial difference since
the other study comes from brains of mostly Caucas-
ians.

In 65% of the brains examined, the auditory asso-
ciation area (planum temporale) was larger on the
left than on the right. The presence of double trans-
verse temporal gyri seen more often on the right side
may indicate a larger primary auditory cortex on the
right side, if the primary auditery cortex induludes

both the first and second transverse temporal gyri.
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Chi and Kim: Right-left Asymmetry
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Fig. 1. Oblique horizonial section of the 34 weeks fetal brain. Transverse temporal gyrus (TT) is recognized

on the superior surface of the temporal lobe in each side. A diference in size between areas posterior
to TT" ie, planum temporale is apparent.

Fig. 2. Oblique horizontal section along the Sylvian fissure in a brain of .40 weeks gestational age. Superior
surfaces of the temporal lobes are exposed. Note two transverse temporal gyri in the right (T:&T.)
and one (Ty) in the left. Planum temporale (PT) is asymmetric in its length of lateral margin.
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