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Abstract

Objective: The aim of this study was to evaluate normal reference
ranges of intracranial translucency (I'T) diameter, and to obtain its
nomogram in normal fetuses, during 11-13 weeks of gestation.

Methods: This was a retrospective data evaluation of first trimester
ultrasound scans. A total of 2417 singleton pregnancies were includ-
ed in the study. I'T was measured in the nuchal translucency plane.
Nomogram and formula of I'T diameter were defined according to
crown-rump length (CRL).

Results: The I'T diameters were measured successfully in 2250
fetuses (93.1%). The mean maternal age was 31.8+4.0 years. The
mean CRL was 62.0£6.9 mm. The mean I'T diameter was 1.83+0.29
mm. The linear tendency was determined according to the following
formula: I'T (mm)= 0.54 + 0.02 x CRL (mm); r’=0.24.

Conclusion: We presented the feasibility and a nomogram of I'T
diameter at 11 to 13" weeks of gestation in our population to be used
for early prediction of neural tube defects.

Keywords: Fourth ventricle, intracranial translucency, nomo-
gram.

Introduction

Central nervous system (CNS) malformations are the sec-
ond most common category of congenital anomalies after
congenital heart disease. Prenatal diagnosis of spina bifida
and other neural tube defects (N'TDs) is a relevant issue in
modern antenatal care. Most of them are detectable by
maternal serum alpha-fetoprotein or anomaly screening
after first trimester.” Fetal head’s sonographic findings

Ozet: 11-13. gebelik haftalarinda dérdiincii
ventrikiliin degerlendirilmesi ve intrakraniyal
saydamlik nomogrami

Amag: Bu caligmanin amact 11-13. gebelik haftalarinda normal
fetiislerde intrakraniyal saydamlik (IT) ¢apinin normal referans
araliklarini saptamak ve nomogramini elde etmektir.

Yo6ntem: Bu ¢alisma ilk trimester ultrason taramasinin retrospek-
tif bir data degerlendirmesidir. Bu calismaya tekiz 2417 gebelik
dahil edildi. Ense saydamlig1 planinda I'T 6l¢iildii. Bas-popo uzun-
luguna (CRL) gére IT ¢apimnn formiilii ve nomogrami olusturul-
du.

Bulgular: IT cap1 2250 fetiiste (%93.1) basarili bir sekilde 6lgiil-
dii. Ortalama anne yagt 31.8+4.0 yildi. Ortalama CRL 62.0+6.9
mm idi. Ortalama IT cap1 1.83+0.29 mm idi. Dogrusal egilim aga-
g1daki formiile gore belirlendi: I'T (mm) = 0.54 + 0.02 x CRL (mm);
r'= 0.24.

Sonug: Noral tiip defektlerinin erken tanisinda kullanilmak iizere
popiilasyonumuza ait 11-13"* hafta gebeliklerde I'T 6l¢iimii uygu-
lanabilirligini ve I'T nomogramini sunduk.

Anahtar s6zciikler: Dordiincti ventrikiil, intrakranyal saydamlik,
nomogram.

such as “lemon-shaped” head and a “banana-shaped”
cerebellum and “hydrocephalus” have been well-estab-
lished in the second trimester. However, these signs may
be subtle or even absent in the first trimester.”” Only a
few cases of spina bifida can be detected before 12 weeks
of gestation by noting irregularities of the bony spine or a
bulging within the posterior contour of the fetal back or
by the measurements of biparietal diameter."”
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Screening at 11 to 13" weeks of gestation is now per-
formed not only for the measurement of nuchal translu-
cency (N'T), but also for detecting severe malformations
including open N'TDs. The fourth ventricle, which pres-
ents as an intracranial translucency (I'T), is easily demon-
strated in the mid-sagittal view of the fetal face used for
measurement of N'T.” After the IT measurement was
defined, it became a part of the sonographic evaluation at
11-13"" weeks of gestation.” "

Since June 2011, we have introduced the measure-
ment of I'T" diameter during first trimester scanning into
our routine practice. Consequently, in this study, we
aimed to visualize and obtain the reference ranges of I'T
diameter according to fetal crown-rump length (CRL) in
our population and to obtain a local I'T nomogram.

Methods

This study was a retrospective descriptive case series of
first trimester ultrasound scans of 2531 fetuses of sin-
gleton pregnancies. All chromosomal abnormalities (n=
53), cardiac anomalies (n=20), CNS anomalies (n=19),
lung abnormalities (n=13), extremity anomalies (n=5)
and other system anomalies (n=4) were excluded from
the study which were determined by either first or sec-
ond trimester screening, and 2417 fetuses were includ-
ed in this study. All evaluations and measurements were
performed by a single operator (MY) during 11-13-
week NT scan without prolonging the scanning time.
The posterior brain was examined in the mid-sagittal
view as defined by Chaoui et al.” at the first trimester
screening of consecutive single pregnant women
between July 2011 and December 2017. The scans were
performed transabdominally using Voluson 730 Expert,
E8 and E10 (General Electric, Chicago, IL, USA).
When the nuchal translucency was not visualized trans-
abdominally, a transvaginal scan was performed. In the
same mid-sagittal view of the fetal face as used for
measurement of N'T and nasal bone, fourth cerebral
ventricle (I'T) was visible and measured (Fig. 1). A total
of 2250 cases of which I'T diameters could be measured
were analyzed for this study. Postnatal outcomes were
available. Biometric evaluation of all fetuses was per-
formed by CRL and other routine parameters.
According to CRL, the fetuses were divided into four
groups as CRL 45-54 mm was Group 1, CRL 55-64
mm was Group 2, CRL 65-74 mm was Group 3, and
CRL 75-84 mm was Group 4. The mean and standard
deviation were calculated for I'T diameter according to

Fig. 1. Ultrasound image in the mid-sagittal plane of the fetal face
showing thalamus (T), brain stem (BS) and cisterna magna
(CM). The fourth ventricle presents as intracranial translu-
cency (IT) between the BS and the choroid plexus.

CRL groups. Nomograms and formula of I'T' diameter
were obtained according to CRL.

Statistical method

Statistical analyses were performed using SPSS (Version
16; SPSS Inc., Chicago, IL, USA). Descriptive statistics
were performed for all variables as appropriate. Mean
and standard deviations of I'T" diameter were calculated
according to groups. Linear regression analyses were
used to determine the association between IT diameter
and other biometric parameters.

Results

The mean maternal age was 31.8+4.0 years, and the mean
CRL was 62.0+6.9 mm. The I'T diameters were measured
successfully in 2250 fetuses (93.1%). Maternal obesity,
lack of available plane for I'T visualization, early weeks of
gestation and inadequate time for expanding examination
were the main causes of the lacking measures. The mean
IT diameter for the 11-13" weeks of gestation was
1.83+0.29 mm, the mean values of IT diameters accord-
ing to CRL ranges are shown in Table 1 and the mean

Table 1. The mean of IT diameter according to CRL ranges.

CRL (mm) Mean=SD (mm) n % of total n
45-54 1.60+0.24 305 13.6
55-64 1.79+0.25 1145 50.9
65-74 1.96+0.27 711 31.6
75-84 2.12+0.29 89 4.0
Total 1.83+0.29 2250 100.0

CRL: crown-rump length; IT: intracranial translucency.
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Table 2. The IT diameter percentiles by CRL groups.

Percentiles

CRL 5 10 25 50 75 90 95

Mean IT diameter (mm) 45-54 12 13 14 16 17 19 20
55-64 14 15 16 18 19 21 22
65-74 15 16 18 19 21 23 24
75-84 17 18 19 2.1 23 2. 26

CRL: crown-rump length; IT: intracranial translucency.

values of I'T' diameters according to percentiles are shown
in Table 2.

Minimum and maximum IT measurements were
ranged between 1.2 mm and 2.6 mm (5th and 95th per-
centiles) during 11-13" weeks. I'T diameter increased
linearly with CRL from a mean of 1.6 mm at CRL
45-54 mm to 2.1 mm at CRL 75-84 mm (p<0.0001).
There was a significant increase in I'T diameter with
increasing CRL (p<0.001). A weak positive correlation
was determined between I'T and CRL according to the
following formula: I'T' (mm) = 0.54 + 0.02 x CRL (mm);
1’=0.24 (Fig. 2).

Discussion

Spinal dysraphism or spina bifida refers to protrusion of
the spinal contents through a bone defect in the spine.
Most of the spinal dysraphic defects (80-85%) are open
defects and are detectable by maternal serum alpha-feto-
protein screening or by ultrasonography after first
trimester. The remaining 10 to 15 percent of them are

R? Linear=0.240
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1y=0.54+0.02*X ¢
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Fig. 2. Reference range (mean, 5th and 95th percentiles) of IT dia-

meter according to CRL (CRL: crown-rump length, IT: intra-
cranial translucency).
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closed by normal skin covering the bone defect.
Approximately 80 percent of lesions are in the lumbar,
thoracolumbar, or lumbosacral areas of the spine, and
the remaining lesions are in the cervical and sacral

m
areas.

Since the banana and lemon signs cannot be relied
upon at first trimester, the fourth ventricle, which pres-
ents as an I'T between the brain stem and choroid plexus,
was first suggested in 2009 and its compression was
defined as a possible marker for the detection of open
spina bifida.” Non-visualization of the cisterna magna
and posterior shift of the brain stem towards the occipi-
tal bone have also been described as early signs of open
spina bifida.” In open N'TD, IT is not measurable in
18%, and is under the Ist percentile in 45% of the
cases.”” Paradoxically, IT is enlarged in Blake’s pouch
cyst.””

In our study, we show that I'T diameter can be reli-
ably measured in 93.1% of all normal fetuses in the stan-
dard mid-sagittal view of the face at 11-13" weeks of
gestation. The varying rates were reported in the litera-
ture between 87.2% and 100%.“™""" Fetal position,
obesity, gestational age and whether sonographers were
obstetricians or maternal-fetal medicine specialists with
a particular interest in sonography or not were signifi-
cantly associated with the success of IT visualiza-
tion‘[7,12,14,15]

Different mean I'T diameters have been reported by
different clinics.”'*"” In a prospective multicenter trial
from Germany, a total of 16,164 fetuses were examined,
and 11 open spina bifida cases were identified at the first
trimester screening and mean I'T diameter was reported
2.1 mm.” In our study, we reported mean I'T diameter
1.83£0.29 mm. Mean IT diameter increased from 1.6
mm at 45 mm CRL to 2.1 mm with 84 mm CRL. A
prospective study with 1479 cases from our country
reported mean IT diameter 1.99+2.6 mm." Another
study from our country reported mean IT diameter
1.77+0.4 mm."" This study had lower sample size com-
pared to our data and some CNS abnormalities were not
excluded from the normal cases. Peixoto et al."” assessed
199 fetuses at 11-13" weeks of gestation in a Brazilian
population. Mean fetal I'T ranged from 1.6 mm at45 mm
CRL to 2.0 mm at 84 mm CRL with a mean of 64 mm
CRL. A prospective study with 111 cases from China
reported that I'T diameter increases from 1.35 to 2.6 mm
at the same gestation with a mean of 65 mm CRL.""
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In our study, we showed that the I'T diameter
increased linearly with increasing CRL, which was con-
sistent with the previous reports.”*"*"” A weak positive
correlation was found between increasing CRL and IT
in some studies like our study,""” but high correlation

6,

was noted in other studies.”"” The main difference in our
report was the higher sample size than previous reports.

Conclusion

We evaluated the measurability of the I'T during rou-
tine first trimester N'T and anatomy scanning and pre-
sented a nomogram of I'T diameter at 11-13" weeks of
gestation in our population. This marker can potential-

ly be used for early prediction of cerebral abnormalities
and other N'TDs.

Contflicts of Interest: No conflicts declared.
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