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MESSAGE FROM THE PRESIDENT

Society of Fetal Medicine

Central nervous system (CNS) structural malformations are the most common abnormalities 
detected on antenatal ultrasound, often leading to long-term neurodevelopmental and structural 
defects. As our knowledge and understanding have evolved, many disorders once considered 
undiagnosable on prenatal ultrasound are now being detected. Consequently, the systematic 
evaluation of the fetal brain has developed into a discipline beyond fetal biometry and evaluation in 
three axial planes.

This booklet on fetal neurosonography is a valuable tool for accurately depicting and interpreting 
fetal CNS abnormalities. It offers pictorial depictions of the fetal brain, providing an essential 
resource for learning neuroanatomy. Additionally, it serves as a quick reference guide for acquiring 
the correct plane for biometry, understanding the trimester-wise normal appearance of structures, 
identifying key findings, and using standardized nomograms for interpretation. This will help you 
master the skill of obtaining the perfect imaging plane, crucial for detecting normal and abnormal 
appearances. The booklet also includes ISUOG practice guidelines with extensive teaching 
materials and an article on a state-of-the-art review of first-trimester fetal neurosonography. 

On behalf of the Society of Fetal Medicine, I express sincere gratitude to the team of SFM members 
led by Dr.  Alok Varshney for compiling this booklet. The schematics and images are a testament to 
their hard work and meticulous planning. I envision this booklet as an indispensable resource in 
your ultrasound practice, serving as a comprehensive guide to keep in mind while performing a 
neurosonogram.

Wish you happy learning.

Mohit V. Shah
National President
Society of Fetal Medicine
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INTRODUCTION
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Fetal brain is a fascinating mystery to explore through prenatal ultrasound. Its rapidly evolving 
anatomical landmarks hold the potential for a lifetime of cognitive and functional abilities, making 
precise assessment crucial for understanding its growth and maturation. Achieving this 
understanding requires a solid grasp of imaging protocols, neuroanatomy, and fetal brain biometry. 
Unfortunately, these essential components are often scattered across various sources and 
textbooks.

Therefore, I am pleased to introduce a new academic resource published by the Society of Fetal 
Medicine, Fetal Brain : Biometry and Published Protocols. This comprehensive volume is 
designed for clinicians and students interested in fetal brain examination. It covers basic imaging 
neuroanatomy, technical aspects of fetal brain measurements, their clinical significance, and useful 
nomograms. This compilation serves as a handy reference for every screening examination and 
neurosonogram, aiding in the diagnosis of neurodevelopmental disorders. I congratulate the team 
of dedicated SFM members who sifted through vast amounts of information to create a clear and 
concise guide filled with valuable insights.

As we work to enhance prenatal care, we must remember that every measurement and 
observation carries the potential for understanding, intervention, and, ultimately, the well-being of 
future generations we are dedicated to safeguarding.

Ashok Khurana 
Mentor Emeritus 
Society of Fetal Medicine
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FIRST TRIMESTER 
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MIDSAGITTAL PLANE OF THE FETAL HEAD
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AXIAL TRANSVENTRICULAR PLANE

AXIAL TRANSTHALAMIC PLANE
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AXIAL TRANSCEREBELLAR PLANE

TILTED AXIAL PLANE

5



SECOND TRIMESTER 
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AXIAL TRANSVENTRICULAR PLANE

AXIAL TRANSTHALAMIC PLANE
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AXIAL INFRATHALAMIC PLANE

AXIAL TRANSCEREBELLAR PLANE
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CORONAL TRANSFRONTAL PLANE

CORONAL TRANSCAUDATE PLANE
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CORONAL TRANSTHALAMIC PLANE

CORONAL TRANSCEREBELLAR PLANE
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MIDSAGITTAL PLANE

PARASAGITTAL PLANE
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SYLVIAN FISSURE

 Adapted from: Quarello, E., Stirnemann, J., Ville, Y. and Guibaud, L. (2008), Assessment of fetal 
Sylvian fissure operculization between 22 and 32 weeks: a subjective approach. Ultrasound Obstet 
Gynecol, 32: 44-49. https://doi.org/10.1002/uog.5353
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DETECTABILITY OF SULCI AND GYRI 
ACCORDING TO GESTATIONAL AGE

 

 

 

 

           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           

           

Comment
The authors considered a particular structure to be present when it was seen in more than 
75% of the fetuses (green boxes), detectable if it was observed in 25–75% of the examinations 
(yellow boxes) and absent when it was not observed in at least 25% of the examinations (white 

Reference: Cohen-Sacher B, Lerman-Sagie T, Lev D, Malinger G. Sonographic developmental 
milestones of the fetal cerebral cortex: a longitudinal study. Ultrasound in Obstetrics and 
Gynecology. 2006;27(5):494-502. doi:10.1002/uog.2757
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SPINE

 SAGITTAL PLANE CERVICO-THORACIC SPINE
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CORONAL PLANE

AXIAL PLANES
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BIOMETRY 
OF THE BRAIN

FIRST TRIMESTER



Intracranial translucency (IT) refers to the ultrasound visualization of the fourth ventricle in the 
mid-sagittal plane during an 11-14 weeks scan.

Definition

How To Measure
Obtain a mid-sagittal plane of the fetal head, neck, and upper chest, which is the same plane 
used for measuring nuchal translucency and the nasal bone.
Identify the brainstem, fourth ventricle, and cisterna magna as three hypoechoic spaces. These 
are separated by two echogenic lines: the posterior border of the brainstem and the choroid 
plexus of the fourth ventricle.
The anteroposterior diameter of the fourth ventricle is measured between two echogenic lines 
formed by the posterior border of the brainstem anteriorly, and the choroid plexus of the 
fourth ventricle posteriorly (inner-to-inner measurement).

Comments
Reduced IT serves as a marker for open neural tube defects, with its absence often indicating 
open spina bifida.
Enlarged IT is associated with chromosomal abnormalities and posterior fossa malformations, 
such as Blake's pouch cyst, Dandy-Walker malformation and Joubert syndrome.

INTRACRANIAL TRANSLUCENCY 

Society of Fetal Medicine
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References : 
1. Chaoui R, Benoit B, Mitkowska-Wozniak H, Heling KS, Nicolaides KH. Assessment of intracranial 
translucency (IT) in the detection of spina bifida at the 11-13-week scan. Ultrasound Obstet 
Gynecol. 2009 Sep;34(3):249-52. doi: 10.1002/uog.7329.
2. Ergin RN, Yayla M. The nomogram of intracranial translucency in the first trimester in 
singletons. J Turk Ger Gynecol Assoc. 2012 Sep 1;13(3):153-6. doi: 10.5152/jtgga.2012.19. 
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Brain stem diameter (BS) refers to the ultrasound visualization of the brainstem in the mid-
+6sagittal plane during an 11-13  weeks scan.

Definition

How To Measure
Obtain a mid-sagittal plane of the fetal head, neck, and upper chest, which is the same plane 
used for measuring nuchal translucency and the nasal bone.
Identify the brainstem, fourth ventricle, and cisterna magna as three hypoechoic spaces. These 
are separated by two echogenic lines: the posterior border of the brainstem and the choroid 
plexus of the fourth ventricle. Additionally, the sphenoid bone can be identified as an echogenic 
structure anterior to the brainstem in line with the hard palate.
The anteroposterior diameter of the brainstem is measured at the level of the sphenoid bone.

Comments
BS diameter serves as a marker for open neural tube defects, with its thickening often 
indicating open spina bifida.

BRAINSTEM DIAMETER 

Society of Fetal Medicine
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PERCENTILE  VALUES OF BRAINSTEM DIAMETER (mm) BY GESTATIONAL AGE

GA 
(weeks)

10+6

11+0

11+1

11+2

11+3

11+4

11+5

11+6

12+0

12+1

12+2

12+3

12+4

12+5

12+6

13+0

13+1

13+2

13+3

13+4

13+5

13+6

1.7

1.4

1.7

1.8

1.7

2.0

2.1

2.0

2.1

2.3

2.4

2.5

2.4

2.5

2.5

2.8

2.8

2.9

2.9

3.1

3.1

3.0

5th 25th 50th 75th 95th

1.7

1.9

2.0

2.0

2.0

2.3

2.3

2.4

2.4

2.6

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.2

3.3

3.3

3.3

3.5

1.9

2.0

2.1

2.2

2.3

2.5

2.5

2.5

2.6

2.8

2.9

3.0

3.0

3.1

3.2

3.4

3.4

3.5

3.5

3.7

3.8

3.8

2.2

2.3

2.3

2.4

2.5

2.7

2.6

2.8

2.9

3.0

3.2

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.8

3.9

4.1

4.0

2.3

2.6

2.9

2.8

2.9

3.0

3.1

3.2

3.2

3.5

3.6

3.8

3.9

3.9

4.1

4.1

4.4

4.2

4.2

4.4

4.3

4.3

Reference: Yang SH, An HS, Lee JS, Kim C. Normal intracranial BS/BSOB ratio values in the first 
trimester of single gestations with live fetuses in a Korean population. Medical Ultrasonography. 
2017;19(2):190. doi:10.11152/mu-829

Society of Fetal Medicine
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Brain stem to occipital bone distance (BSOB) refers to the distance of the brainstem in the 
+6mid-sagittal plane from the occipital bone during an 11-13  weeks scan.

Definition

How To Measure
Obtain a mid-sagittal plane of the fetal head, neck, and upper chest, which is the same plane 
used for measuring nuchal translucency and the nasal bone.
Identify the brainstem, fourth ventricle, and cisterna magna as three hypoechoic spaces. These 
are separated by two echogenic lines: the posterior border of the brainstem and the choroid 
plexus of the fourth ventricle. Additionally, the sphenoid bone can be identified as an echogenic 
structure anterior to the brainstem in line with the hard palate. The occipital bone is visualized 
as a brightly echogenic structure in the fetal head posteriorly. 
The BSOB is measured as a vertical distance from the posterior border of the brain stem to 
the anterior margin of the occipital bone at the level of the sphenoid bone.

Comments
Reduced BSOB serves as a sensitive marker for open spina bifida in the first trimester.

BRAINSTEM  TO OCCIPITAL BONE 
DISTANCE 

Society of Fetal Medicine
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PERCENTILE  VALUES OF BRAINSTEM TO OCCIPITAL BONE DISTANCE (mm) 
BY GESTATIONAL AGE

Society of Fetal Medicine

GA 
(weeks)

10+6

11+0

11+1

11+2

11+3

11+4

11+5

11+6

12+0

12+1

12+2

12+3

12+4

12+5

12+6

13+0

13+1

13+2

13+3

13+4

13+5

13+6

3.2

3.2

3.1

3.5

3.3

3.5

3.7

3.8

3.8

4.1

4.3

4.4

4.5

4.7

4.7

4.9

5.1

5.3

5.6

5.7

5.4

5.3

5th 25th 50th 75th 95th

3.5

3.6

3.5

3.8

3.7

4.0

4.0

4.2

4.3

4.5

4.7

4.8

5.0

5.1

5.3

5.5

5.6

6.1

5.9

6.1

6.1

6.6

3.7

3.8

3.8

4.0

4.1

4.3

4.3

4.5

4.6

4.8

5.0

5.1

5.3

5.4

5.7

5.9

6.0

6.5

6.5

6.6

6.5

7.1

4.0

4.0

4.0

4.3

4.5

4.5

4.6

4.8

4.9

5.1

5.4

5.4

5.6

5.8

6.0

6.4

6.5

6.8

6.9

7.0

7.0

7.5

4.3

4.4

4.4

4.7

4.9

4.9

5.1

5.3

5.4

5.6

5.7

6.0

6.1

6.3

6.5

6.8

7.0

7.1

7.7

7.7

7.7

8.3

Reference: Yang SH, An HS, Lee JS, Kim C. Normal intracranial BS/BSOB ratio values in the first 
trimester of single gestations with live fetuses in a Korean population. Medical Ultrasonography. 
2017;19(2):190. doi:10.11152/mu-829
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Brain stem to Brain-stem occipital bone distance ratio (BS-BSOB ratio) is the ratio calculated 
between the brainstem (BS) diameter and the distance between the brainstem to the occipital 
bone (BSOB) in the mid-sagittal plane during an 11-13+6 weeks scan.
In a normal fetus, BS diameter is lower compared to BSOB distance. Hence, BS-BSOB ratio is 
< 1. In fetuses with open spina bifida, BS diameter is higher than BSOB distance. Hence, BS-BSOB 
ratio is > 1.

Definition

How To Measure
The BS diameter and the BSOB distance are measured as described previously.
The BS diameter is divided by the BSOB distance to calculate the ratio.

BRAINSTEM  TO BRAINSTEM-OCCIPITAL 
BONE DISTANCE RATIO 

Society of Fetal Medicine

Reference: Lachmann R, Chaoui R, Moratalla J, Picciarelli G, Nicolaides KH. Posterior brain in 
fetuses with open spina bifida at 11 to 13 weeks. Prenatal Diagnosis. 2010;31(1):103-106. 
doi:10.1002/pd.2632
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The distance between the aqueduct of Sylvius (AoS) and the occiput.
This distance is reduced in the fetuses with open spina bifida.

Definition

How To Measure
Measured in an axial plane slightly caudal to the transthalamic plane at 11 to 14 weeks, showing 
the midbrain. 
The aqueduct of Sylvius is identified as a prominent lucent 'box' in the center of the midbrain.
Avoid an oblique superoinferior plane by keeping the choroid plexuses in the lateral ventricles 
out of view and ensuring that the aqueduct of Sylvius appears 'square' rather than elongated.
Avoid a lateral oblique plane by ensuring symmetry of the right and left halves of the
brain. 
The calipers are placed on the posterior border of the aqueduct of Sylvius and the anterior 
border of the occipital bones.

AQUEDUCT TO OCCIPITAL BONE 
DISTANCE 

Society of Fetal Medicine
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 AQUEDUCT OF SYLVIUS (AOS)-TO-OCCIPUT DISTANCE 
ACCORDING TO CROWN–RUMP LENGTH (CRL)

CRL (mm)

45–49

50–54

55–59

60–64

65–69

70–74

75–79

80–84

Mean – 2 SD Mean Mean + 2 SD

AOS-TO-OCCIPUT DISTANCE (mm)

1.7

2.0

2.1

2.5

2.6

3.1

3.6

3.7

2.3

2.8

3.5

3.9

4.1

4.7

5.2

5.7

2.6

3.6

4.9

5.3

5.8

6.3

6.8

7.7

Reference: Finn M, Sutton D, Atkinson S, et al. The aqueduct of Sylvius: a sonographic landmark for 
neural tube defects in the first trimester. Ultrasound in Obstetrics & Gynecology. 2011;38(6):640-
645. doi:10.1002/uog.10088

Society of Fetal Medicine
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The distance between the midbrain (mesencephalon) and the occiput.
This distance is reduced in the fetuses with open spina bifida.

Definition

How To Measure
Measured in an axial plane slightly caudal to the transthalamic plane at 11 to 14 weeks, showing 
the midbrain. 
The midbrain is visualized as a semicircular structure in the posterior brain and appears as a 
continuation of the thalami. 
The aqueduct of Sylvius is identified as a prominent lucent 'box' in the center of the midbrain.
Avoid superoinferior oblique plane of insonation by ensuring that the choroid plexuses in the 
lateral ventricles are not visible. 
Avoid a lateral oblique plane by ensuring symmetry of the right and left halves of the
brain. 
The calipers are placed on the posterior border of the midbrain and the anterior border of the 
occipital bones.

MIDBRAIN TO OCCIPITAL BONE 
DISTANCE 

Society of Fetal Medicine
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MIDBRAIN-TO-OCCIPUT DISTANCE ACCORDING 
TO CROWN–RUMP LENGTH (CRL)

CRL (mm)

45–49

50–54

55–59

60–64

65–69

70–74

75–79

80–84

MIDBRAIN-TO-OCCIPUT DISTANCE (mm)

Percentile

1st

1.31

1.43

1.51

1.6

1.69

1.78

1.88

1.99

5th 

1.36

1.45

1.61

1.79

1.98

2.20

2.43

2.70

50th 

1.70

1.89

2.11

2.34

2.61

2.90

3.23

3.59

95th

2.30

2.53

2.79

3.08

3.39

3.74

4.12

4.54

99th 

3.22

3.45

3.70

3.96

4.25

4.55

4.88

5.22

Reference: Nemescu D, Adam A, Tanasa I, et al. Reference ranges for the fetal mesencephalon to 
occiput measurement at 11 to 13+6 weeks of gestation. Experimental and Therapeutic Medicine. 
Published online May 28, 2020. doi:10.3892/etm.2020.8803

Society of Fetal Medicine
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BIOMETRY 
OF THE BRAIN

SUPRATENTORIAL 
COMPARTMENT
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SECOND AND 
THIRD TRIMESTER 



BIPARIETAL DIAMETER

The biparietal diameter (BPD) represents the widest transverse dimension of the fetal head.

Definition

How To Measure
The fetal head is imaged in the axial plane.
Symmetrical cerebral hemispheres
Structures seen (from anterior to posterior): Anterior falx cerebri, cavum septi pellucidi (CSP), 
thalami, cerebral peduncles and posterior falx cerebri.
Cerebellum should not be visible
Measure perpendicular to the midline.
Measure from the outer surface of the parietal bone near the transducer to the inner margin 
of the parietal bone on the opposite side.
Exclude scalp.

Comment
The BPD is a reliable predictor of menstrual age in the first half of pregnancy, being the most 
accurate between 12 and 18 (± 1.2) weeks. 
As pregnancy progresses, the accuracy of the BPD in predicting gestational age decreases.
BPD may be misleading if the fetal head shape is abnormal, i.e., brachycephalic or 
dolichocephalic. 

Society of Fetal Medicine
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PREDICTED FETAL BIPARIETAL DIAMETER AT SPECIFIC GESTATIONAL AGES 

Gestational Age 
(weeks)  

Biparietal Diameter 
(cm)

Gestational Age 
(weeks)

  Biparietal Diameter 
(cm)

Society of Fetal Medicine

TABLE

12.0

12.5

13.0

13.5

14.0

14.5
15.0

18.0

18.5

19.0

19.5

20.0

20.5

21.0
21.5

22.0

22.5

23.0

23.5

24.0

24.5

25.0

25.5

1.9

2.1

2.3

2.5

2.7
2.9                                              

3.9

4.1

4.3

4.5

4.6

4.8

5.0
5.1

5.3

5.5

5.6

5.8

5.9

6.1

6.2

6.4

26.5

27.0

27.5

28.0

28.5
29.0

32.5

33.0

33.5

34.0

34.5

35.0

35.5
36.0

36.5

37.0

37.5

38.0

38.5

39.0

39.5

40.0

1.7 26.0

15.5

16.0
16.5

17.0

17.5

3.2
3.4

3.6

3.8

30.5
31.0

31.5

32.0

6.5

6.7

6.8

6.9

7.1

7.2
7.3

7.5

7.6

7.7
7.8

7.9
8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8
8.9

8.9

9.0

9.1

9.2

9.2

9.3

9.4

9.4

3.1

29.5

30.0

Reference: Hadlock FP, Deter RL, Harrist RB, et al. Estimating fetal age: Computer assisted analysis of 
multiple fetal growth parameters. Radiology. 1984;152(2):497–501. 
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HEAD CIRCUMFERENCE

The head circumference (HC) refers to the measurement of the outer perimeter of the fetal 
skull at the level of the BPD (transthalamic plane).

Definition

How To Measure
The fetal head is imaged in the axial plane.
Symmetrical cerebral hemispheres
Structures seen (from anterior to posterior): Anterior falx cerebri, cavum septi pellucidi (CSP), 
thalami, cerebral peduncles and posterior falx cerebri.
Cerebellum should not be visible
Place cursors (ellipse/ manual trace) along the outer margin of the skull bones.
Exclude scalp

Comment
HC is a better predictor of fetal age than BPD as it is independent of the shape of the head.
HC equations, especially Hadlock's, are not designed for diagnosing microcephaly, as their 
2 standard deviation range is narrow.
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PREDICTED FETAL HEAD CIRCUMFERENCE AT SPECIFIC GESTATIONAL AGES 

Gestational Age
 (weeks)

Head Circumference 
(cm)

Gestational Age
 (weeks)

Head Circumference 
(cm)

Society of Fetal Medicine

TABLE

12.0

12.5

13.0

13.5

14.0

14.5

15.0

15.5

16.0

16.5

17.0

17.5

18.0

18.5

19.0

19.5

20.0

20.5

21.0

21.5

22.0

22.5

23.0

23.5

24.0

24.5

25.0

25.5

26.0

Reference: Hadlock FP, Deter RL, Harrist RB, et al. Estimating fetal age: Computer assisted analysis of 
multiple fetal growth parameters. Radiology. 1984;152(2):497–501. 

6.8

7.5

8.2

8.9

9.7

10.4

11.0

11.7

12.4

13.1

13.8

14.4

15.1

15.8

16.4

17.0

17.7

18.3

18.9

19.5

20.1

20.7

21.3

21.9

22.4

23.0

23.5

24.1

24.6

26.5

27.0

27.5

28.0

28.5

29.0

29.5

30.0

30.5

31.0

31.5

32.0

32.5

33.0

33.5

34.0

34.5

35.0

35.5

36.0

36.5

37.0

37.5

38.0

38.5

39.0

39.5

40.0

25.1

25.6

26.1

26.6

27.1

27.5

28.0

28.4

28.8

29.3

29.7

30.1

30.4

30.8

31.2

31.5

31.8

32.2

32.5

32.8

33.0

33.3

33.5

33.8

34.0

34.2

34.4

34.6
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CEPHALIC INDEX 

Cephalic index (CI) is the relationship between the short and long axes of the fetal skull, 
measured at the level of the BPD (transthalamic plane).

Definition

How To Measure
The widest transverse and longitudinal (occipitofrontal diameter [OFD]) dimensions of the 
fetal skull at the level of the BPD are measured from outer margin to outer margin. 
The CI can then be calculated using the following simple equation:
CI = short axis (transverse)/long axis (OFD) × 100

Comment
Using the CI, the variations in the shape of the fetal skull, such as dolichocephaly (CI below 74) 
and brachycephaly (CI above 84), can be identified. In these conditions fetal age estimation 
based on the BPD is misleading.

Society of Fetal Medicine

31



CEPHALIC INDEX: MEAN AND NORMAL RANGE

Week Mean Cephalic Index –1 SD +1 SD

Society of Fetal Medicine

TABLE

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Reference: Gray DL, Songster GS, Parvin CA, et al: Cephalic index: a gestational age-dependent 
biometric parameter, Obstet Gynecol. 1989 Oct;74(4):600–603. 

81.5

81.0

80.5

80.1

79.7

79.4

79.1

78.8

78.6

78.4

78.3

78.1

78.0

78.0

78.0

78.0

78.1

78.2

78.3

78.5

78.7

78.9

79.2

79.5

79.9

80.3

80.7

77.8

77.3

76.8

76.4

76.0

75.7

75.4

75.1

74.9

74.7

74.6

74.4

74.3

74.3

74.3

74.3

74.4

74.5

74.6

74.8

75.0

75.2

75.5

75.8

76.2

76.6

77.0

85.3

84.8

84.3

83.9

83.5

83.2

82.9

82.6

82.4

82.2

82.0

81.9

81.8

81.8

81.8

81.8

81.9

82.0

82.1

82.3

82.5

82.7

83.0

83.3

83.7

84.1

84.5
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MICROCEPHALY

Microcephaly is an abnormally small fetal head. This is defined as having a head circumference 
(HC) that is 3 standard deviations (SD) or more below the mean for the gestational age.

Definition

How To Measure
Fetal head circumference is measured.

Comment
This condition is typically caused by fetal developmental disorders that result in reduced brain 
size and volume.
The diagnosis of microcephaly should be suspected when the HC is 3 SD below the mean for a 
given gestational age. However, the antenatal accuracy for the diagnosis of microcephaly using 
this definition is low.
The presence of a sloping forehead should raise the suspicion for microcephaly.
A detailed neurosonographic examination should be performed on fetuses with HC more than 
2 standard deviations below the mean to check for intracranial abnormalities. It is 
recommended to conduct a follow-up ultrasound in 3 to 4 weeks for these cases.
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HEAD CIRCUMFERENCE (mm) AS A FUNCTION OF GESTATIONAL AGE - 
MEANS AND STANDARD DEVIATIONS 

Society of Fetal Medicine

TABLE

Week +5SD +4SD +3SD +2SD +1SD Mean –1SD –2SD –3SD –4SD –5SD

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

148

161

174

186

199

211

224

236

248

260

271

283

294

305

315

325

335

344

354

362

370

378

385

392

398

403

408

412

416

133

146

159

171

184

196

209

221

233

245

256

268

279

290

300

310

320

329

339

347

355

363

370

377

383

388

393

397

401

119

132

145

157

170

182

195

207

219

231

242

254

265

276

286

296

306

315

325

333

341

349

356

363

369

374

379

383

387

104

117

130

142

155

167

180

192

204

216

227

239

250

261

271

281

291

300

310

318

326

334

341

348

354

359

364

368

372

90

103

116

128

141

153

166

178

190

202

213

225

236

247

257

267

277

286

296

304

312

320

327

334

340

345

350

354

358

75

88

101

113

126

138

151

163

175

187

198

210

221

232

242

252

262

271

281

289

297

305

312

319

325

330

335

339

343

60

73

86

98

111

123

136

148

160

172

183

195

206

217

227

237

247

256

266

274

282

290

297

304

310

315

320

324

328

46

59

72

84

97

109

122

134

146

158

169

181

192

203

213

223

233

242

252

260

268

276

283

290

296

301

306

310

314

31

44

57

69

82

94

107

119

131

143

154

166

177

188

198

208

218

227

237

245

253

261

268

275

281

286

291

295

299

17

30

43

55

68

80

93

105

117

129

140

152

163

174

184

194

204

213

223

231

239

247

254

261

267

272

277

281

285

2

15

28

40

53

65

78

90

102

114

125

137

148

159

169

179

189

198

208

216

224

232

239

246

252

257

262

266

270

Reference: Chervenak FA, Jeanty P, Cantraine F, et al: The diagnosis of fetal microcephaly. Am J 
Obstet Gynecol. 1984;149(5):512–517.
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The atrium (trigone) is the triangular portion of the lateral ventricle that is connected 
anteriorly to the body, posteriorly to the occipital horn, and inferiorly to the temporal horn.

Definition

How To Measure
The atrium is measured in the axial transventricular plane of the fetal head.
It is measured at the level of the glomus of the choroid plexus. Alternatively, it can be measured 
at the level of the parieto-occipital sulcus, which becomes visible after 20 weeks of gestation.
Calipers are placed on the medial and the lateral walls of the atrium. 
Measure perpendicular to the long axis of the ventricle.
Inner to inner measurement.

Comment
The atrial diameter (AD) is a reliable indicator of the ventricular system's state, independent of 
gestational age. 
The mean diameter is 7.6 mm (+ 0.6 mm) throughout gestation. 
The upper limit for normal atrial width is 10 mm.
Fetal ventriculomegaly is defined as the atrial width of more than 10mm.
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DIAMETER OF THE ATRIUM OF THE LATERAL VENTRICLE AT SPECIFIC 
GESTATIONAL AGES 

GA 
(weeks)

Society of Fetal Medicine

TABLE

15 + 0

16 + 0

17 + 0

18 + 0

19 + 0

20 + 0

21 + 0

22 + 0

23 + 0

24 + 0

25 + 0

26 + 0

27 + 0

28 + 0

29 + 0

30 + 0

31 + 0

32 + 0

33 + 0

34 + 0

35 + 0

36 + 0

Reference: Napolitano R, Molloholli M, Donadono V, et al. International standards for fetal brain 
structures based on serial ultrasound measurements from Fetal Growth Longitudinal Study of 
INTERGROWTH-21st Project. Ultrasound Obstet Gynecol. 2020;56:359-370.

Sample size 
(n) 3rd 5th 50th 95th 99th

DIAMETER OF THE ATRIUM (mm)

Total measurements

18

19

18

19

19

22

16

18

21

18

20

19

19

19

22

21

20

17

22

22

19

14

4.71

4.49

4.28

4.10

3.92

3.76

3.61

3.46

3.33

3.20

3.07

2.95

2.84

2.73

2.62

2.52

2.42

2.32

2.23

2.14

2.05

1.96

4.99

4.77

4.58

4.40

4.23

4.08

3.94

3.80

3.67

3.55

3.43

3.32

3.22

3.11

3.01

2.92

2.83

2.74

2.65

2.57

2.49

2.41

6.94

6.78

6.64

6.52

6.41

6.31

6.22

6.14

6.07

6.00

5.94

5.89

5.84

5.79

5.75

5.71

5.68

5.65

5.62

5.59

5.56

5.54

8.88

8.78

8.70

8.64

8.58

8.54

8.51

8.49

8.47

8.46

8.46

8.46

8.46

8.48

8.49

8.51

8.53

8.55

8.58

8.61

8.64

8.67

9.16

9.07

9.00

8.94

8.89

8.86

8.84

8.82

8.81

8.81

8.82

8.83

8.84

8.86

8.88

8.91

8.94

8.97

9.00

9.04

9.08

9.12

422

Centiles

36



The anterior or frontal horn corresponds to the portion of the lateral ventricles anterior to 
the interventricular foramen of Monro.

Definition

How To Measure
The anterior horns are measured in the axial transventricular plane of the fetal brain, which is 
slightly cranial to the plane in which BPD is taken (the transthalamic plane).
In this section one should be able to recognize, anteriorly-to-posteriorly, the anterior horns, 
the CSP, and the atria of the lateral ventricles. 
For the nomogram provided, the anterior horn diameter was measured from the lateral wall of 
the anterior horn to the midline (known as the cerebrofrontal horn distance). 

Comment
The two anterior or frontal horns of the lateral ventricles are separated by cavum septi 
pellucidi (CSP) during most of the second and the third trimester, and by the septum 
pellucidum during the rest of the gestation.
The relative size of the AH decreases with advancing gestational age.
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Gestational 
age (weeks)
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TABLE

Reference: Napolitano R, Molloholli M, Donadono V, et al. International standards for fetal brain 
structures based on serial ultrasound measurements from Fetal Growth Longitudinal Study of 
INTERGROWTH-21st Project. Ultrasound Obstet Gynecol. 2020;56:359-370.

3rd 10th 50th 90th 95th 99th

DIAMETER OF THE ANTERIOR HORN (mm)

DIAMETER OF THE ANTERIOR HORN OF THE LATERAL VENTRICLE AT 

SPECIFIC GESTATIONAL AGES 

Centiles

17

15

17

18

19

20

15

18

21

15

19

18

17

19

22

19

17

13

18

17

15

9

378

15+0

16+0

17+0

18+0

19+0

20+0

21+0

22+0

23+0

24+0

25+0

26+0

27+0

28+0

29+0

30+0

31+0

32+0

33+0

34+0

35+0

36+0

Total

4.34

4.39

4.44

4.49

4.56

4.63

4.71

4.79

4.89

4.99

5.10

5.22

5.35

5.49

5.65

5.81

5.98

6.17

6.36

6.57

6.79

7.03

4.62

4.67

4.72

4.78

4.84

4.91

4.99

5.08

5.17

5.27

5.38

5.51

5.64

5.78

5.93

6.09

6.26

6.45

6.65

6.85

7.08

7.31

6.61

6.65

6.70

6.76

6.82

6.89

6.97

7.06

7.15

7.25

7.37

7.49

7.62

7.76

7.91

8.07

8.24

8.43

8.63

8.84

9.06

9.29

8.59

8.63

8.68

8.74

8.8

8.87

8.95

9.04

9.13

9.24

9.35

9.47

9.60

9.74

9.89

10.05

10.23

10.41

10.61

10.82

11.04

11.27

8.87

8.91

8.97

9.02

9.09

9.16

9.24

9.32

9.42

9.52

9.63

9.75

9.88

10.02

10.17

10.34

10.51

10.69

10.89

11.10

11.32

11.56
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THIRD VENTRICLE 

The third ventricle is a narrow, midline cavity that connects to the lateral ventricles via the 
foramen of Monro and to the fourth ventricle through the cerebral aqueduct.
It is seen as a linear slit-like structure, located between the two thalami.

Definition

How To Measure
The third ventricle is identified between the two thalami in the axial transthalamic plane on 
transabdominal ultrasound.
Maximum transverse diameter is measured.

Comment
The third ventricle shows a single-line configuration early in the second trimester. However, 
later in pregnancy, the third ventricle walls can be discerned as parallel or divergent lines 
outlining a fluid-filled lumen.
A third ventricle greater than 3.5 mm in width at any gestational age should be viewed with 
concern for abnormality.
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Gestational 
age (weeks)

Society of Fetal Medicine

TABLE

Reference: Sari A, Ahmetoglu A, Dinc H, Saglam A, Kurtoglu U, Kandemir S, Gümele HR. Fetal 
biometry: size and configuration of the third ventricle. Acta Radiol. 2005 Oct;46(6):631-5.

3rd 10th 50th 90th 97th

THIRD VENTRICLE DIAMETER (mm)

THIRD VENTRICLE DIAMETER ACCORDING TO GESTATIONAL AGES 

Percentile

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

1.0
1.0
1.0
1.0
1.0
1.0
1.2
1.2
1.2
1.3
1.3
1.3
1.3
1.4
1.4
1.5
1.4
1.6
1.7
1.8
2.0
2.0
2.3
2.4
2.5
2.5
2.9
3.0
3.0

1.0
1.0
1.0
1.0
1.0
1.1
1.2
1.3
12
1.3
1.3
1.3
1.3
1.4
1.4
1.5
1.5
1.0
1.7
1.8
2.0
2.0
2.3
2 4
2.5
2.5
2.9
3.0
3.1

1.0
1.0
1.1
1.1
12
12
1.3
1.4
1.4
1.4
1.5
1.5
1.5
1.5
1.5
1.7
1.6
1.8
1.9
2.0
2.0
2.5
2.5
2.5
2.6
2.7
3.0
32
3.4

1.0
1.1
1.2
1.2
1.3
1.3
1.4
1.5
1.5
1.5
1.6
1.7
1.6
1.8
1.8
1.9
2.0
2.2
2.2
2.4
2.5
2.5
2.7
2.6
2.7
2.8
3.2
3.4
3.6

1.0
1.1
1.2
1.2
1.3
1.4
1.5
1.6
1.6
1.6
1.7
1J
1.7
1.9
2.0
20
2.1
2.3
2.3
2.5
2.5
2.6
2.7
2.7
2.7
2.8
3.2
3.5
3.6
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The corpus callosum (CC) is the largest commissure of the brain, composed of tightly packed 
axons connecting the cerebral hemispheres with each other.
It is seen as a hypoechoic structure in the midsagittal plane of the brain, bound superiorly by 
the Callosal sulcus and inferiorly by the Cavum Septi Pellucidi and the Cavum Vergae.
It consists of four parts-Rostrum, Genu, Body and Splenium. 

Definition

How To Measure
The CC is imaged in the mid-sagittal plane.
Measure from the most anterior aspect of the genu to the most posterior aspect of the 
splenium along a straight line.

Comment
The normal range of the measurements of the length of corpus callosum is wide. Hence, the 
nomograms provided by various authors may show variations.
A dysgenetic corpus callosum may appear much shorter than the expected length for the 
gestational age. However, it is important to consider not only the length but also the 
morphology of the corpus callosum.

CORPUS CALLOSUM 
ANTEROPOSTERIOR LENGTH
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CORPUS CALLOSUM ANTEROPOSTERIOR LENGTH AT SPECIFIC 
GESTATIONAL AGES 

Gestational age 
(weeks)
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TABLE

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Reference: Cignini P, Padula F, Giorlandino M, Brutti P, Alfò M, Giannarelli D, Mastrandrea ML, 
D'Emidio L, Vacca L, Aloisi A, Giorlandino C. Reference charts for fetal corpus callosum length: a 
prospective cross-sectional study of 2950 fetuses. J Ultrasound Med. 2014 Jun;33(6):1065-78.

CORPUS CALLOSUM LENGTH (mm)

5th Centile Mean 95th Centile SD

17.45

19.59

21.66

23.65

25.56

27.38

29.10

30.73

32.26

33.68

34.98

36.17

37.23

38.17

39.97

39.63.

40.14

40.51

40.72

18.78

21.02

23.20

25.30

27.31

29.24

31.07

32.81

34.45

35.97

37.38

38.68

39.85

40.89

41.80

42.56

43.19

43.66

43.98

20.10

22.46

24.74

26.94

29.07

31.10

33.04

34.89

36.63

38.26

39.78

41.18

42.46

43.61

44.62

45.50

46.23

46.81

47.24

1.33

1.43

1.54

1.65

1.76

1.86

1.97

2.08

2.18

2.29

2.40

2.51

2.61

2.72

2.83

2.94

3.04

3.15

3.26
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The corpus callosum (CC) is imaged in the mid-sagittal plane.
Measure the maximum thickness of the Genu, the Body or the Splenium.
Exclude the bright lines of the callosal sulcus superiorly and the cavum inferiorly.

How To Measure

CORPUS CALLOSUM THICKNESS 

Gestational Age 
(weeks)

18–19

20–21

22–23

24–25

26–27

28–29

30–31

32–33

34–35

36–37

38–39

40–42

Length Genu Body Splenium

BIOMETRY OF THE CORPUS CALLOSUM ON TRANSVAGINAL
 SONOGRAPHY (mm  1 SD)±

Reference: Malinger G, Zakut H. The corpus callosum: normal fetal development as shown by 
transvaginal sonography, AJR Am J Roentgenol. 1993;161(5):1041–1043.

16.9 ± 2.4

20.6 ± 4.4

23.3 ± 3.0

29.8 ± 2.3

33.7 ± 2.4

35.8 ± 2.8

36.8 ± 1.4

39.1 ± 4.3

40.6 ± 6.4

41.9 ± 3.5

43.0 ± 4.2

44.0 ± 3.8

2.2 ± 0.5

2.3 ± 0.6

2.7 ± 0.6

3.0 ± 0.6

3.5 ± 0.6

4.0 ± 0.7

4.2 ± 0.5

4.5 ± 1.2

4.6 ± 0.5

5.0 ± 0.4

4.8 ± 0.7

4.8 ± 0.4

1.3 ± 0.1

1.6 ± 0.1

1.7 ± 0.2

1.9 ± 0.3

2.0 ± 0.2

2.0 ± 0.4

2.1 ± 0.4

2.5 ± 0.6

2.5 ± 0.5

2.5 ± 0.4

2.6 ± 0.5

2.6 ± 0.5

2.1 ± 0.1

2.1 ± 0.1

3.1 ± 0.2

3.0 ± 0.3

3.3 ± 0.6

4.0 ± 0.8

4.1 ± 0.7

4.2 ± 0.8

4.4 ± 0.8

4.4 ± 1.3

4.4 ± 0.6

4.4 ± 0.7
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The Cavum Septi Pellucidi (CSP) is a fluid filled cavity situated between the membranes which 
form the septum pellucidum.
The CSP is consistently visible in fetuses between 18 and 37 weeks of gestation.

Definition

TRANSVERSE DIAMETER OF 
THE CAVUM SEPTI PELLUCIDI

Gestational 
age (weeks)

CAVUM SEPTI PELLUCIDI WIDTH (mm) AT SPECIFIC GESTATIONAL AGES 

The CSP is identified on an axial transventricular plane.
Measure maximal width by placing the calipers on the inner borders of the CSP (inner-to-inner).

How To Measure

15
16
17
18
19
20
21
22
23
24
25
26
27
28

1.8
2.1
2.4
2.7
2.9
3.2
3.4
3.6
3.7
3.9
4.0
4.1
4.2
4.3

2.8
3.2
3.5
3.9
4.2
4.5
4.8
5.1
5.3
5.5
5.8
5.9
6.1
6.3

- 2 SD Mean + 2 SD Gestational 
age (weeks)

- 2 SD Mean + 2 SD 

3.7
4.2
4.6
5.0
5.5
5.8
6.2
6.6
6.9
7.2
7.5
7.8
8.0
8.3

29
30
31
32
33
34
35
36
37
38
39
40
41

4.3
4.3
4.4
4.3
4.3
4.3
4.2
4.1
4.0
3.8
3.7
3.5
3.3

6.4
6.5
6.6
6.7
6.7
6.7
6.7
6.7
6.7
6.6
6.6
6.5
6.4

8.5
8.7
8.8
9.0
9.1
9.2
9.3
9.4
9.4
9.4
9.5
9.4
9.4

Reference: Falco P, Gabrielli S, Visentin A, Perolo A, Pilu G, Bovicelli L. Transabdominal sonography of 
the cavum septum pellucidum in normal fetuses in the second and third trimesters of pregnancy. 
Ultrasound Obstet Gynecol. 2000 Nov;16 (6): 549-53.
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The Sylvian fissure (SF), also known as the lateral sulcus, is a deep groove on the lateral surface 
of each hemisphere that separates the frontal and parietal lobes from the temporal lobe. 
The Sylvian fissure forms due to the relative overgrowth of the fronto-parietal (anterior 
operculum) and the temporal lobes (posterior operculum) over the insula.

Definition

How To Measure
Axial transthalamic plane is acquired. 
The SF is measured in the cerebral hemisphere far from the ultrasound probe.
The SF is measured from the lateral edge of the roof of the fissure to the medial edge of the 
skull at its widest point, parallel to the biparietal diameter ('inner to inner').

Comment
A shallow Sylvian fissure for the gestational age may indicate a malformation of cortical 
development, such as lissencephaly.
In addition to assessing the depth of the Sylvian fissure, its morphology should also be 
evaluated in both the axial and coronal planes.

DEPTH OF THE SYLVIAN FISSURE 
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SYLVIAN FISSURE DEPTH 

GA 
(weeks)

Society of Fetal Medicine

TABLE

Reference: Napolitano R, Molloholli M, Donadono V, et al. International standards for fetal brain 
structures based on serial ultrasound measurements from Fetal Growth Longitudinal Study of 
INTERGROWTH-21st Project. Ultrasound Obstet Gynecol. 2020;56:359-370.

Sample size 
(n) 3rd 5th 50th 95th 97th

SYLVIAN FISSURE DEPTH (mm)

15 + 0

16 + 0

17 + 0

18 + 0

19 + 0

20 + 0

21 + 0

22 + 0

23 + 0

24 + 0

25 + 0

26 + 0

27 + 0

28 + 0

29 + 0

30 + 0

31 + 0

32 + 0

33 + 0

34 + 0

35 + 0

36 + 0
Total measurements 404

Percentile

18

15

18

18

17

20

15

18

20

17

20

18

16

19

22

20

20

17

22

22

18

14

0.4

0.91

1.46

2.03

2.60

3.18

3.75

4.32

4.87

5.42

5.96

6.49

7.01

7.52

8.01

8.49

8.97

9.43

9.88

10.32

10.75

11.17

0.57

1.13

1.72

2.31

2.91

3.51

4.10

4.69

5.26

5.82

6.37

6.91

7.44

7.95

8.45

8.94

9.42

9.89

10.34

10.79

11.22

11.64

1.77

2.65

3.49

4.31

5.09

5.85

6.57

7.27

7.95

8.60

9.23

9.84

10.43

11

11.55

12.09

12.61

13.11

13.60

14.07

14.54

14.99

2.98

4.17

5.27

6.3

7.27

8.18

9.04

9.86

10.64

11.38

12.09

12.77

13.42

14.05

14.65

15.23

15.79

16.33

16.86

17.36

17.85

18.33

3.15

4.38

5.52

6.59

7.58

8.51

9.40

10.23

11.02

11.78

12.50

13.19

13.85

14.48

15.09

15.68

16.25

16.79

17.32

17.83

18.33

18.80
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BIOMETRY 
OF THE BRAIN

INFRATENTORIAL 
COMPARTMENT
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SECOND AND 
THIRD TRIMESTER 



TRANSVERSE CEREBELLAR DIAMETER 

The transverse cerebellar diameter (TCD) represents the widest transverse dimension of the 
fetal cerebellum.

Definition

How To Measure
An axial transcerebellar plane is obtained slightly lower than the transthalamic plane, with a 
slight posterior tilt.
For best resolution and to avoid shadowing artifacts from the calvaria, the cerebellum should 

obe insonated at an angle of 45  through the lambdoid suture or the mastoid fontanelle.
The view should show the characteristic butterfly-like appearance cerebellar lobes and the 
vermis. Interhemispheric fissure and the cavum septi pellucidi should be visible in the anterior 
brain in midline.
Measure the widest diameter of the cerebellum in an outer-to-outer fashion.

Comment
During the second trimester, the cerebellum's size increases in a linear relationship with 
gestational age. Hence, its measurement in millimeters roughly corresponds to the number of 
weeks of gestation. In contrast, during the third trimester, cerebellum growth slows down, and 
its size no longer aligns as closely with gestational age.
TCD is more effective in predicting gestational age in cases where the fetal head shape varies, 
such as in dolichocephaly or brachycephaly, and in fetuses with growth restriction.
A TCD measurement below the fifth percentile can signal associated anomalies during routine 
ultrasound examinations in the second or third trimester. This finding is linked to a higher 
incidence of fetal malformations, chromosomal abnormalities, and genetic disorders.
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Gestational 
Age (weeks)
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TABLE

Reference: Chavez MR, Ananth CV, Smulian JC, Lashley S, Kontopoulos EV, Vintzileos AM. Fetal 
transcerebellar diameter nomogram in singleton gestations with special emphasis in the third 
trimester: a comparison with previously published nomograms. Am J Obstet Gynecol. 2003 
Oct;189(4):1021-5.

5th 10th 50th 90th 95th

TRANSCEREBELLAR DIAMETER AT SPECIFIC GESTATIONAL AGES 

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

CENTILES OF TCD VALUES (cm)

1.42
1.46
1.52
1.59
1.68
1.77
1.88
1.99
2.12
2.25
2.39
2.53
2.67
2.82
2.98
3.19
3.28
3.44
3.59
3.78
3.88
4.01
4.14
4.27

1.45
1.50
1.56
1.64
1.73
1.83
1.94
2.05
2.18
2.32
2.46
2.60
2.76
2.91
3.07
3.22
3.38
3.54
3.70
3.85
4.00
4.14
4.28
4.41

1.58
1.65
1.73
1.82
1.92
2.04
2.16
2.30
2.44
2.50
2.74
2.91
3.07
3.24
3.42
3.59
3.77
3.95
4.13
4.31
4.48
4.65
4.82
4.99

1.71
1.79
1.89
1.99
2.11
2.24
2.38
2.59
2.68
2.85
3.02
3.19
3.38
3.56
3.75
3.95
4.15
4.34
4.54
4.74
4.95
5.14
5.34
5.54

1.74
1.86
1.96
2.05
2.17
2.30
2.45
2.60
2.76
2.93
3.10
3.28
3.47
3.66
3.86
4.06
4.26
4.47
4.67
4.88
5.09
5.30
5.50
5.71
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The vermis is the median portion of the cerebellum that connects the two hemispheres.
It is seen as an echogenic structure in the midsagittal plane of the posterior fossa, limited 
anteriorly by the 4th ventricle and posteriorly by the cisterna magna.

Definition

How To Measure
Obtain a midsagittal plane of the posterior fossa. A precise mid-sagittal plane should clearly 
show the corpus callosum anteriorly.
The vermis craniocaudal diameter (CC) is the maximum distance between the most cranial 
portion of the Vermis (culmen) and the most caudal portion (uvula). This is generally parallel of 
the axis of the brainstem.
The anteroposterior (AP) diameter is measured from the peak of the fourth ventricle 
(fastigium), to the most posterior part of the vermis.
Circumference or perimeter is measured by tracing a line that follows the vermian outer 
margins.
Surface area is calculated by drawing the same peripheral line.

Comment
To assess the posterior fossa structures more accurately, it is best to use a posterior approach 
by directing the ultrasound beam through the posterior fontanelle.
Abnormal vermian biometry and morphology is an important clue to many midbrain-hindbrain 
anomalies, including Dandy-Walker malformation and vermian hypoplasia.
The rotation of the vermis can be assessed by measuring the brainstem-vermian angle.
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FETAL CEREBELLAR VERMIS CRANIOCAUDAL DIAMETER (HEIGHT) 
ACCORDING TO GESTATIONAL AGE 

GA (weeks)
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TABLE

20+0–20+6

21+0–21+6

22+0–22+6

23+0–23+6

24+0–24+6

25+0–25+6

26+0–26+6

27+0–27+6

28+0–28+6

29+0–29+6

30+0–30+6

31+0–31+6

32+0–32+6

33+0–33+6

34+0–34+6

35+0–35+6

Reference : Cignini P, Giorlandino M, Brutti P, et al: Reference Charts for Fetal Cerebellar Vermis 
Height: A Prospective Cross-Sectional Study of 10605 Fetuses. PLoS One. 2016;11(1):e0147528. 

Number of 
fetuses

Mean (mm) SD (mm) 95% Confidence 
Interval

636

4549

4160

692

89

66

56

52

36

47

51

77

53

26

6

9

11.27

11.96

12.71

13.50

14.32

15.16

16.01

16.85

17.67

18.47

19.22

19.91

20.54

21.09

21.54

21.90

0.58

0.67

0.76

0.85

0.94

1.03

1.12

1.21

1.30

1.39

1.48

1.57

1.66

1.75

1.84

1.93

10.69–11.85

11.29–12.63

11.95–13.47

12.65–14.35

13.38–15.26

14.13–16.19

14.89–17.13

15.64–18.06

16.37–18.97

17.08–19.86

17.74–20.70

18.34–21.48

18.88–22.20

19.34–22.84

19.70–23.38

19.97–23.82

Gestational 
age (weeks

Sagittal 
AP (mm)

Sagittal 
CC (mm)

Circumference 
(mm)

Surface 
area (cm2)

VERMIAN BIOMETRY

21–22
23–24
25–26
27–28
29–30
31–32
33–34
35–36
37–38
39–40

10.6±1.4
12.9±1.1
13.5±2.1
16.3±2.7
17.5±2.2
19.0±1.9
19.2±1.9
21.4±1.5
22.1±3.8
25.7±2.3

11.1±1.1
12.3±1.4
13.6±0.9
16.0±1.6
17.7±2.1
19.2±1.1
21.2±2.3
19.8±1.0
23.0±4.6
25.0±2.6

43.8±3.3
47.5±5.5
50.9±4.4
58.9±6.8
64.7±6.5
70.7±6.9
72.7±8.3
77.6±5.1
80.7±9.9
86.7±7.0

0.9±0.2
1.2±0.2
1.4±0.2
2.0±0.5
2.3±0.4
2.8±0.4
3.0±0.8
3.4±0.3
3.9±1.4
4.9±0.7

Reference: Malinger G, Ginath S, Lerman-Sagie T, et al: The fetal cerebellar vermis: normal 
development as shown by transvaginal ultrasound. Prenat Diagn. 2001;21(8):687–692.
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ANTEROPOSTERIOR DIAMETER OF 
THE PONS 

The pons is a major part of the brainstem between the midbrain above and the medulla 
oblongata below.

Definition

How To Measure
A midsagittal plane of the fetal brain is taken. 
The midsagittal plane should clearly show the corpus callosum, the brainstem-vermis and the 
fourth ventricle.
The anteroposterior diameter is taken at its widest part of the pons, perpendicular to its long 
axis.
The anterior edge of pons can be delineated, when needed, by the course of the basilar artery 
over the clivus of the occipital and sphenoid bones. The posterior border is represented by the 
margin of the fourth ventricle. 

Comment
For a more accurate assessment of the posterior fossa structures, it is recommended to use a 
posterior approach by directing the ultrasound beam through the posterior fontanelle, ideally 
with a transvaginal scan. 
Pons may show abnormalities in some midbrain-hindbrain anomalies, e.g., pontocerebellar 
hypoplasia and Walker-Warburg syndrome etc.
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ANTEROPOSTERIOR DIAMETER OF THE FETAL PONS ACCORDING 

TO GESTATIONAL AGE 

GA 
(weeks)
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TABLE

Reference: Achiron R, Kivilevitch Z, Lipitz S, Gamzu R, Almog B, Zalel Y. Development of the 
human fetal pons: in utero ultrasonographic study. Ultrasound in Obstetrics & Gynecology. 
2004;24(5):506-510. doi:10.1002/uog.1731

N 5th 25th 50th 75th 95th

AP DIAMETER (mm)

19–20

21–22

23–24

25–26

27–28

29–30

31–32

33–34

Percentile

18

114

82

20

15

11

13

14

4.2

6.8

7.2

8.4

9.3

9.9

10.9

12

6.3

7.2

7.7

9.3

10.0

10.7

11.7

12.4

6.8

7.5

8.2

9.6

10.3

11.4

12.3

12.8

7.0

8.0

8.5

10.2

10.9

11.7

12.8

13.5

7.5

8.3

9.1

11.0

11.5

12.0

14.0

15.7
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TECTAL LENGTH 

The tectum (roof) is the region of the midbrain posterior to the aqueduct of Sylvius. 
It contains the nuclei of the superior and inferior colliculi. These are involved in preliminary 
processing of the visual (superior colliculi) or auditory stimuli (inferior colliculi) before they 
reach their corresponding primary processing centers.

Definition

How To Measure
A midsagittal plane of the fetal brain is acquired.
The tectal plate is located in the midbrain, where it overlays the aqueduct. Its superior margin 
lies beneath the splenium of the corpus callosum, while its inferior margin abuts the cerebellar 
vermis.
The tectal length is measured as the distance between the superior and inferior edges of the 
tectal plate.

Comment
For a more accurate assessment of the posterior fossa structures, it is recommended to use a 
posterior approach by directing the ultrasound beam through the posterior fontanelle, ideally 
with a transvaginal scan.
Abnormalities of the tectum may be seen in midbrain-hindbrain anomalies.
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TECTAL LENGTH ACCORDING TO GESTATIONAL AGES 

Gestational Week
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TABLE

Reference: Leibovitz Z, Shkolnik C, Haratz KK, et al: Assessment of fetal midbrain and hindbrain in 
mid-sagittal cranial plane by three-dimensional multiplanar sonography. Part 1: comparison of new 
and established nomograms. Ultrasound Obstet Gynecol. 2014;44(5):575–580.

Number of 
Fetuses

Mean (cm) Mean -2 SD (cm) Mean +2 SD (cm)

15w+1d – 

16w+0d

16w+1d – 

18w+0d

18w+1d – 

20w+0d

20w+1d – 

22w+0d

22w+1d – 

23w+0d

23w+1d – 

24w+0d

24w+1d – 

25w+0d

25w+1d – 

27w+0d

27w+1d – 

29w+0d

29w+1d – 

31w+0d

31w+1d – 

33w+0d

33w+1d – 

35w+0d

13

10

11

10

21

70

27

17

13

20

43

21

0.66

0.71

0.77

0.84

0.85

0.89

0.92

0.96

0.96

1.00

1.04

1.07

0.58

0.52

0.62

0.70

0.71

0.75

0.79

0.81

0.83

0.77

0.84

0.91

0.73

0.89

0.92

0.97

1.00

1.03

1.05

1.11

1.10

1.23

1.23

1.22
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The cisterna magna is a cerebrospinal fluid filled space located in the posterior fossa dorsal to 
the medulla and caudal to the cerebellum. 
It is typically visualized in transcerebellar plane as an anechoic space located behind the 
cerebellum.

Definition

How To Measure
An axial transcerebellar plane is obtained, preferably through a posterior insonation.
The view should show the cerebellar lobes and the vermis, interhemispheric fissure, and the 
occipital horns of the lateral ventricles. Cavum septi pellucidi should be visible in the anterior 
brain in midline.
Measure the anteroposterior diameter of the cisterna magna from the posterior surface of the 
vermis to the inner table of the calvarium in the midline.

Comments
Cisterna magna frequently shows thin septa posterior to the vermis. These are considered as 
Blake's pouch remnant.
Mega cisterna magna refers to an enlarged cisterna magna > 10 mm in transcerebellar plane, 
absence of hydrocephalus, and an intact cerebellar vermis. 
Differential diagnosis of mega cisterna magna includes Dandy-Walker malformation, Blake's 
pouch cyst, cerebellar hypoplasia, etc.
In the absence of other findings to suggest a posterior fossa lesion, a prominent cisterna magna 
is unlikely to be clinically significant.

CISTERNA MAGNA DIAMETER 
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CISTERNA MAGNA DIAMETER AT SPECIFIC GESTATIONAL AGES 

GA (weeks) Sample size 
(n)

3rd
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TABLE

15+0

16+0

17+0

18+0

19+0

20+0

21+0

22+0

23+0

24+0

25+0

26+0

27+0

28+0

29+0

30+0

31+0

32+0

33+0

34+0

35+0

36+0

Reference: Napolitano R, Molloholli M, Donadono V, et al. International standards for fetal brain 
structures based on serial ultrasound measurements from Fetal Growth Longitudinal Study of 
INTERGROWTH-21st Project. Ultrasound Obstet Gynecol. 2020; 56:359-370.

19

17

17

18

19

21

15

18

21

16

17

19

15

16

20

16

13

14

12

13

11

5

352

1.71

1.96

2.19

2.41

2.61

2.80

2.97

3.12

3.26

3.39

3.51

3.62

3.72

3.81

3.90

3.97

4.04

4.11

4.17

4.22

4.27

4.32

DIAMETER OF CISTERNA MAGNA (mm) 

5th 50th

1.82

2.08

2.33

2.56

2.77

2.97

3.15

3.31

3.46

3.60

3.72

3.83

3.94

4.03

4.12

4.20

4.27

4.34

4.40

4.46

4.51

4.56

2.82

3.2

3.56

3.89

4.20

4.48

4.73

4.97

5.18

5.37

5.55

5.71

5.85

5.99

6.11

6.22

6.33

6.42

6.51

6.59

6.66

6.73

95th 97th

4.36

4.92

5.44

5.92

6.36

6.76

7.12

7.45

7.75

8.02

8.27

8.50

8.70

8.89

9.06

9.22

9.36

9.49

9.62

9.73

9.83

9.92

4.64

5.24

5.79

6.29

6.75

7.17

7.55

7.90

8.21

8.50

8.76

8.99

9.21

9.41

9.59

9.75

9.90

10.04

10.17

10.28

10.39

10.49

Total measurements

Percentile
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The fourth ventricle is the most inferiorly located ventricle, located in the midline of the 
posterior fossa. 
It is surrounded anteriorly by the pons and medulla and posteriorly by the cerebellum. 
Superiorly, it connects to the third ventricle through aqueduct of Sylvius, and inferiorly by the 
spinal canal and spinal cord. 

Definition

How To Measure
The fourth ventricle is identified in the axial plane of the brain acquired slightly caudal to the 
level of the transcerebellar plane. Its anteroposterior (AP) diameter and width (transverse 

1diameter) are measured.
The anteroposterior diameter may also be measured in the mid sagittal plane from the fastigial 

2peak to the anterior wall of the fourth ventricle.

FOURTH VENTRICLE 

 AXIAL PLANE ANTEROPOSTERIOR (AP) DIAMETER AND WIDTH 
1OF THE FOURTH VENTRICLE ACCORDING TO GESTATIONAL AGES

13–13.9

14

15

16

17–18

19–21

22–24

25–27

28–30

31–33

34–40

15

82

68

21

12

11

11

24

23

15

17

10th 

4.7

5.0

5.0

5.2

4.9

4.1

6.0

5.4

6.0

6.4

7.0

50th 

5.8

5.9

5.9

5.8

6.0

6.0

7.1

7.0

8.0

8.0

9.0

90th 

7.1

7.2

7.5

7.5

8.4

7.5

8.4

8.9

11.8

10.4

12.2

Mean

5.9

6.0

6.0

5.9

6.2

5.7

7.1

7.2

8.3

8.3

9.2

SD

0.8

0.8

0.8

0.8

1.2

1.2

0.8

1.1

2.0

1.5

1.9

10th 

2.1

2.0

2.0

2.0

2.2

2.2

3.1

4.0

4.2

4.4

6.0

50th 

2.5

2.4

2.5

2.6

2.8

3.0

4.4

5.0

6.0

6.0

7.0

90th 

3

3.1

3.1

3.2

3.4

5.6

6.0

7.0

8.2

8.0

9.3

Mean

2.5

2.5

2.6

2.7

2.8

3.2

4.6

5.3

6.1

6.1

7.3

SD

0.3

0.3

0.4

0.4

0.4

1.1

1.1

1.2

1.3

1.3

1.3

Gestational 
age (wks) AP diameter (mm) Width (mm)
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MID SAGITTAL PLANE ANTEROPOSTERIOR DIAMETER 
2OF THE FOURTH VENTRICLE ACCORDING TO GESTATIONAL AGE

Gestational Week Mean 
(cm)
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31w+1d – 
33w+0d

13

10

11

9

14

56

19

11

12

16

33

Mean -2 SD 
(cm)

Mean + 2 SD 
(cm)

Number of Fetuses

0.19

0.21

0.24

0.21

0.27

0.30

0.34

0.32

0.34

0.42

0.47

0.14

0.13

0.08

0.10

0.16

0.15

0.18

0.20

0.18

0.26

0.27

0.25

0.28

0.40

0.31

0.39

0.44

0.49

0.44

0.51

0.59

0.67

15w+1d – 
16w+0d

16w+1d – 
18w+0d
18w+1d – 
20w+0d

20w+1d – 
22w+0d

22w+1d – 
23w+0d

23w+1d – 
24w+0d

24w+1d – 
25w+0d
25w+1d – 
27w+0d

27w+1d – 
29w+0d
29w+1d – 
31w+0d

References:
1.Goldstein I, Makhoul IR, Tamir A, Rajamim BS, Nisman D. Ultrasonographic Nomograms of the 
Fetal Fourth Ventricle. Journal of Ultrasound in Medicine. 2002;21(8):849-856. 
doi:10.7863/jum.2002.21.8.849
2.  Leibovitz Z, Shkolnik C, Haratz KK, et al: Assessment of fetal midbrain and hindbrain in mid-
 sagittal cranial plane by three-dimensional multiplanar sonography. Part 1: comparison of new 
 and established nomograms. Ultrasound Obstet Gynecol. 2014;44(5):575–580.
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Fourth ventricle index (4VI) is the ratio of the lateral diameter of the fourth ventricle and the 
anteroposterior diameter.

Definition

How To Measure
The fourth ventricle is identified in the axial plane of the brain acquired slightly caudal to the 
level of the transcerebellar plane. 
 For best resolution and to avoid shadowing artifacts from the calvaria, the cerebellum should 

obe insonated at an angle of 45  through the lambdoid suture or the mastoid fontanelle.
 The anteroposterior (AP) diameter and width (laterolateral diameter) are measured (inner to 
inner).
 The 4VI is calculated using the following simple equation:
4VI = Laterolateral diameter / AP diameter

Comments
The 4th ventricular index (4VI) serves as a sonographic indicator for severe fetal vermian 
dysgenesis or agenesis when an open fourth ventricle is not present. This finding can be 
associated with midbrain-hindbrain anomalies, including Joubert syndrome, 
Rhomboencephalosynapsis, ponto-cerebellar hypoplasia, and Cobblestone malformation.
The 4VI in the normal fetuses is always >1.
In affected fetuses, it is always below mean-2 SD and <1.
4VI<1 indicates a need for dedicated fetal neuroimaging for diagnosis and prenatal counseling.

FOURTH VENTRICLE INDEX
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APD (mm)                     LLD (mm)                      4VI

Number 
of Fetuses

N Mean Mean 
–2SD

Mean 
+2SD

Mean Mean 
–2SD

Mean 
+2SD

Mean Mean 
–2SD

Mean 
+2SD

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

16

16

15

17

15

17

15

17

28

17

15

15

15

15

15

15

15

15

29

17

15

15

15

2.1

2.1

2.3

2

2.2

2.4

2.2

2.7

2.7

2.6

2.8

2.6

2.6

2.9

2.7

3.2

3.2

3.4

3.6

4

3.3

3.7

3.9

1.2

1.16

1.34

1.42

1.82

1.92

1.64

1.86

1.8

1.9

2.1

1.82

1.7

1.88

2.04

1.98

1.78

1.42

2.04

2.04

1.52

1.94

2.66

3

3.04

3.26

2.58

2.58

2.88

2.76

3.54

3.6

3.3

3.5

3.38

3.5

3.92

3.36

4.42

4.62

5.38

4.96

5.96

5.08

5.46

5.14

4.4

4.7

5

4.7

5

4.7

4.4

4.7

4.8

4.4

5.5

4.8

5.5

5.7

6

6.2

6.4

6.3

6.7

7.1

7.2

7.5

7.7

3.02

3.8

3.6

4.1

4.2

3.82

3.3

3.34

3.36

3.2

4.32

3.8

3.9

3.9

5.4

5.02

4.8

4.5

5.02

5.1

5.7

5.58

6.38

5.78

5.6

6.4

5.3

5.8

5.58

5.5

6.06

6.24

5.6

6.68

5.8

7.1

7.5

6.6

7.38

8

8.1

8.38

9.1

8.7

9.42

9.02

2.1

2.4

2.1

2.1

2.38

1.99

1.99

1.78

1.77

1.75

2.01

1.99

2.15

1.99

2.23

1.94

2.08

1.93

1.91

1.85

2.26

2.15

2.04

1.4

1.36

1.52

1.64

2.16

1.47

1.45

1.02

1.07

1.19

1.43

1.19

1.05

0.99

1.67

1.34

1.2

1.01

1.19

1.13

1.42

1.07

0.92

2.8

3.44

2.68

2.56

2.6

2.51

2.53

2.54

2.47

2.31

2.59

2.79

3.25

2.99

2.79

2.54

2.96

2.85

2.63

2.57

3.1

3.23

3.16

Reference: Haratz KK, Shulevitz SL, Leibovitz Z, et al. Fourth ventricle index: sonographic marker 
for severe fetal vermian dysgenesis/agenesis. Ultrasound in Obstetrics & Gynecology. 
2019;53(3):390-395. doi:10.1002/uog.19034

REFERENCE RANGES (MEAN  2SD) FOR FOURTH VENTRICULAR ±

ANTEROPOSTERIOR (APD), LATEROLATERAL (LLD) DIAMETERS 

AND INDEX (4VI) THROUGHOUT GESTATION  
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THE ORBITS AND 
THE OPTIC CHIASMA



Outer orbital diameter (OOD) / biorbital diameter (BOD) - the distance between the lateral 
borders of the two orbits.
Inner orbital/ interorbital diameter (IOD) - the distance between the medial borders of the 
two orbits.

Definition

How To Measure
Measured in an axial plane slightly caudal to the transthalamic plane. 
The axial section should be symmetrical, with both eyeballs visible and of equal diameter, and 
should show the largest possible diameter of the eyes.

THE ORBITS

Comment
The study of the orbital diameters should help in the diagnosis of hypotelorism, hypertelorism, 
and microphthalmia.
In cases of hypotelorism, both the IOD and the OOD fall below 2 SD of the mean. 
In cases of hypertelorism, the IOD falls above the 95th percentile, whereas the OOD 
measurement falls within normal limits but near the 95th percentile. 
Microphthalmia is suspected when the orbital diameter falls below the 5th percentile for 
gestational age. In such cases, a careful examination of the intraorbital anatomy is warranted.
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INNER AND OUTER ORBITAL DIAMETERS IN THE FETUS VERSUS 
GESTATIONAL AGE

Society of Fetal Medicine

Gestational 
Age (weeks

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Inner Orbital Diameter (mm) Outer Orbital Diameter (mm)

5th 
Percentile

4

5

5

6

7

8

8

9

10

10

11

12

12

13

13

14

14

15

15

16

17

17

18

50th 
Percentile

7

8

8

9

10

11

11

12

13

13

14

14

15

16

16

17

17

18

18

19

20

20

21

95th 
Percentile

10

11

11

12

13

14

14

15

16

16

17

17

18

19

19

20

20

21

21

22

23

23

24

5th 
Percentile

12

14

17

19

21

24

26

28

30

32

33

35

37

39

40

42

43

45

46

47

48

49

50

50th 
Percentile

16

18

21

23

25

27

30

32

34

36

37

39

41

43

44

46

47

49

50

51

52

53

54

95th 
Percentile

20

22

25

27

29

31

34

36

38

40

41

43

45

47

48

50

51

52

54

55

56

57

58

Reference: Trout T, Budorick NE, Pretorius DH, et al. Significance of orbital measurements in the 
fetus. J Ultrasound Med. 1994;Dec 1;13(12):937–943.
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The optic chiasma (OC) is an X-shaped structure, which represents a commissure formed by 
converging optic nerves anteriorly and diverging optic tracts posteriorly.
It is located in the suprasellar cistern, just above the pituitary gland and below the 
hypothalamus. 

Definition

How To Measure
Obtain a coronal frontal view of the fetal brain, focusing on the suprasellar cistern. 
Identify the OC in the suprasellar cistern as a horizontal, dumbbell-shaped structure of 
moderate echogenicity situated in the midline.
Measure the diameter of the optic chiasm from one side to the other, typically from the inner 
borders of the structure. Ensure that the measurement is taken perpendicularly to the long axis 
of the chiasm for accuracy.

OPTIC CHIASMA DIAMETER

Comment
Measurement of the OC is helpful in prenatal evaluation of septo-optic dysplasia (SOD), a 
condition with heterogeneous phenotype. It is defined by the variable association of hypoplasia 
of the visual connecting pathways, agenesis of the septum pellucidum and/or pituitary 
endocrine impairment.
A hypoplastic OC associated with absence of the SP can be indicative of SOD.
However, a normal-sized OC does not rule out SOD.
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REFERENCE RANGE FOR FETAL OPTIC CHIASMA (OC) 
WIDTH BETWEEN 21 AND 29 WEEKS OF GESTATION

21

22

23

24

25

26

27

28

29

4

15

27

23

25

7

3

2

3

GA (weeks) n 3rd centile 5th centile 50th centile 95th centile 97th centile

5.6

5.6

5.4

5.7

5.5

5.7

6.8

7.1

6.9

5.6

5.6

5.48

5.74

5.56

5.7

6.8

7.1

6.9

6.0

6.0

6.4

6.5

6.8

7.0

7.0

7.85

8.2

6.3

7.5

7.74

7.96

9.0

8.1

8.1

8.6

8.7

6.3

7.5

7.92

8.02

10.0

8.1

8.1

8.6

8.7
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Reference: Viñals F, Ruiz P, Correa F, Pereira PG. Two‐dimensional visualization and measurement 
of the fetal optic chiasm: improving counseling for antenatal diagnosis of agenesis of the septum 
pellucidum. Ultrasound in Obstetrics & Gynecology. 2016;48(6):733-738. doi:10.1002/uog.15862 
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SOCIETY OF FETAL MEDICINE    

The Society of Fetal Medicine (SFM) is dedicated to advancing fetal care through education, 
research, and collaboration. We envision a world where every fetus receives the highest standard of 
care for optimal health outcomes. As a global forum with Indian origins, we drive innovation and 
foster a multidisciplinary approach to fetal medicine. Our mission includes:

Promoting education and research through comprehensive programs and cutting-edge initiatives.
Translating research into practice to enhance clinical outcomes.
Encouraging interdisciplinary collaboration among experts in various fields related to fetal care.
Organizing ongoing educational programs for healthcare professionals.
Raising awareness and advocating for high standards of practice in fetal health.
Upholding professional ethics to ensure integrity and quality in fetal medicine.

Through these efforts, we aim to improve fetal health worldwide, supporting families and 
communities in achieving better health outcomes. 

     …….offering every fetus an optimal outcome


