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Morphological Study on Gyral Development of Fetal Brains
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Table 1. Weights and lengths of 123 fetuses by gestational periods
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Gestationa

1 period

Number of Crown-Rump Body weight Brain weight
(weeks) cases length(cm) (gm) (gm)
12~15 8 6.5~7.9 11~40 5~10
16~20 12 11.5~18 85~350 12~50
21~25 28 17~22 400~1, 040(850) 45~150(107)
26~30 25 2227 620~1, 260(1, 100) 150~174(165)
31~35 20 27~31 1, 280~2, 140(1, 740) 219~280(240)
36~10 18 34~38 1, 400~3, 800(2, 210) 220~362(308)
41~44 12 37~40 2, 700~4, 000(3, 100) 320~420(365)
* Numbers in parentheses represent mean values.

Table 2. Temporal development of the cerebral hemisphercs

Gestational Sulci and fissures Gyri
age

10~15wk Interhemispheric fissure, Sylvian fissure,
transverse cerebral fissure, callosal sulcus

16~20wk Parietooccipital fissure, olfactory  sulcus, Gyrus rectus, insula, cingulate gyrus
circular sulcus, cingulate suleus, calcarine
fissure, Rolandic sulcus

21 ~25wk Collateral sulcus, superior temporal sulcus Parahippocampal gyrus, superior temporal gyrus,
prerolandic sulcus, postrolandic sulcus, prerolandic gyrus, postrolandic gyrus, superior
superior frontal sulcus frontal gyrus

26~30wk Inferior temporal sulcus, inferior frontal Inferior and middle temporal gyrus, triangular
sulcus, interparietals middle temporals, gyrus, medial and lateral orbital gyri, callosomar-
lateral occipital sulci ginal gyrus, transverse temporal gyrus, angular

and supramarginal gyri, external occipitotem-
poral gyrus, middle frontal gyrus

31~35wk Marginal sulcus, secondary superior, middle, Paracentral gyrus superior, middle temporal gyri;
and inferior frontal; inferior parietal; superior and inferior frontal gyri
prerolandic and postrolandic sulei; insular
sulci

36~40wk Secondary transverse and inferior temporal Anterior and posterior orbital gyri, cingulate gyrus;
and middle, and inferior frontal, superior tertiary superior secondary transverse, inferior
and inferior parietal sulci. and middle temporal gyri, inferior frontal gyri

4l~44wk Secondary orbital, callosomarginal and  Tertiary inferior temporal gyri, secondary orbital

insular sulci; superior and inferior occi-
pital sulei

gyri; superior and inferior occipital gyri
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Table 3. Regional development of the cerebral hemispheres

Lobe Fissures and sulci Gyri

Frontal Interhemispheric fissure 10wk Gyrus rectus léwk
Transverse cerebral fissure 10wk Insula 18wk
Callosal sulcus lawk Cingulate gyrus -~ 18wk
Sylvian fissure 14wk Prerolandic gyrus L 24wk
Olfactory sulcus 16wk Superior frontal gyrus - 25wk
Circular sulcus 18wk Middle fromntal gyrus oL 27wk
Cingulate sulcus 18wk Triangular gyrus n - 28wk
Rolandic sulcus 20wk Medial and lateral orbital gyrus 28wk
Prerolandic sulcus 24wk Callosomarginal gyrus 28wk
Superior frontal sulcus 25wk Anterior and posterior orbital gyrus 36wk

Inferior frontal sulcus 28wk
Parietal Interhemispheric fissure 10wk Cingulate gyrus 18wk
Transverse cerebral fissure 10wk Postrolandic gyrus 25wk
Sylvian fissure l4wk Superior parietal lobule 26wk
Parietooccipital fissure 16wk Inferior parietal lobule 26wk
Rolandic sulcus 20wk Angular gyrus 28wk
Postrolandic sulcus 25wk Supramarginal gyrus 28wk
Interparietal sulcus 26wk Paracentral gyri 35wk
Temporal Sylvian fissure 14wk Superior temporal gyrus 23wk
Superior temporal sulcus 23wk Parahippocampal gyrus 23wk
Collateral sulcus 23wk Middle temporal gyrus 26wk
Middle temporal sulcus 26wk Fusiform gyrus 27wk
Inferior temporal sulcus 30wk Transverse temporal gyrus 28wk
Inferior temporal gyrus 30wk
External occipitotemporal gyrus 30wk
Occipital  Interhemispheric fissure 10wk Superior occipital gyri 27wk
Calcarine fissure 16wk Inferior occipital gyri 27wk
Parietooccipital sulcus 16wk Cuneus 27wk
Collateral sulcus 23wk Lingual gyrus 27wk
Lateral occipital sulcus 27wk External occipitotemporal gyrus 30wk
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—ABSTRACT—

Morphologcal Study on Gyral Development
of Fetal Brains

Nam Jae Im, Je G. Chi and
Kwang Wook Ko
Departments of Pediatrics and Pathology,
College of Medicine, Seoul National

University

To evaluate the development of the convolutional
pattern of the cerebral hemispheres a total of 123
brains of Korean fetuses of gestation ages ranging
from 12 to 44 weeks was studied. The fetuses were
products of artificial abortions, and were proved to
be normal after complete examination of fetuses and
placentas. The brains were removed as soon as pos-
sible after delivery, and were fixed in 10% formalin
for one week before being examined for this study.

It was quite consistent feature that gyral develop-
ment started to appear from 20 weeks gestation age
around the Sylvian fissure. The sequential develop-
mental changes of the individual fissures, sulci and
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gyri of cerebral hemispheres throughout the
gestational period are tabulated.

It was concluded that the pattern of gyral develop-
ment of Korean fetuses is comparable to that of
other countries, and could be used as a parameter of

maturation in the developing brains.
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