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Abstract 
Spina bifida is the one of the most common severe congenital abnormality of the central nervous system. Scalloping of the 
frontal bones called “the lemon sign” and caudal displacement of the cerebellum called “the banana sign” are known as 
cranial signs of open spina bifida on ultrasonography at the second trimester. Although these signs are useful methods in 
diagnosing of open spina bifida in the second trimester, detection rates of open spina bifida by using these signs in the first 
trimester are low. Intracranial translucency is a new sonographic landmark that may be valuable for the early detection of 
open spina bifida in the first trimester.  

In this study using of intracranial translucency as a sonographic marker of open spina bifida at first trimester is discussed 
with the light of recent literature. 
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1 Introduction 
Spina bifida is the one of the most common severe congenital abnormality of the central nervous system [1]. Although 
different terminologies are used, commonly accepted categories are open spina bifida (nervous tissue or meninges exposed 
to the enviroment) and closed spina bifida (skin-closed dysraphism) [1]. The prognosis is poorer in cases with open spina 
bifida than those with closed spina bifida and many patients with closed spina bifida are asymptomatic [2-4]. So diagnosis of 
open spina bifida is essential especially for the future management of this entity.  

The main method of screening of open spina bifida was by maternal serum alpha-fetoprotein at around 16th gestational 
weeks in the 1980s [5]. Spinal defects may be detected directly on ultrasonography (US), however it is hard to visualize 
spine defects in second trimester. Detection of cranial markers of spinal defects are more easier than detection of spine 
defects. Also visualization of spine defects in first trimester is harder than those in second trimester. 

Scalloping of the frontal bones called “the lemon sign” and caudal displacement of the cerebellum called “the banana sign” 
are known as cranial signs of open spina bifida on US at the second trimester [6]. By the findings of cranial signs in fetuses 
with open spina bifida, US could lead to detect open spina bifida with high accuracy in the second trimester. 
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There are also some other cranial markers such as parallel cerebral peduncles and acorn-shaped cranium that have been 
reported in the literature [7]. 

Although these signs are useful methods in diagnosing of open spina bifida in the second trimester, detection rates of open 
spina bifida by using these signs in the first trimester are low. In a study with 61 972 singleton pregnancies including 29 
cases of spina bifida, US can detect 97% of cases with spina bifida in the second trimester [8]. Interestingly none of the 
cases with spina bifida was diagnosed at the routine first-trimester scan at 10-14 weeks.  

2 Methods  
Intracranial translucency (IT) is a new sonographic landmark that may be valuable for the early detection of open spina 
bifida in the first trimester. 

IT can be visualized in the standard midsagittal plane used for measurement of the nuchal translucency and evaluation of 
the nasal bone. The image should be magnified to include only the fetal head and upper thorax as the same as in the 
measurement of nuchal translucency. 

In this position Chaoui et al describe that the fourth ventricle is seen as an intracranial translucency, delineated by two 
echogenic borders; the dorsal part of the brain stem anteriorly and the coroid plexus of the fourth ventricle posteriorly [5] 
(see Figure 1).  

 

Figure 1. Ultrasound image in the mid-sagittal plane of the fetus showing intracranial translucency (arrows). 

The optimal gestational age for measurement of IT is 11 week to 13+6 weeks. Although IT can be visualized both 
transabdominally and transvaginally, on transvaginal US contrast discrimination between the IT and surrounding brain is 
poorer than that of mid-sagittal planes of the face obtained transabdominally [9]. 

The fourth ventricle can be detected easily in the developing human fetuses from 8 weeks described as a hypoechoic 
structure on sonography [10]. IT is the largest anteroposterior diameter of the fourth ventricle in the mid-sagittal position.  
Cisterna cerebellomedullaris known as cisterna manga is the thin translucency that can be seen between IT and occipital 
bone (see Figure 2).  
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Figure 2. Magnified image of the fetus showing nuchal translucency (NT), cisterna manga (CM), intracranial translucency 
(IT) and brain stem (BS). 

3 Discussion  
Open spina bifida is associated with Arnold-Chiari II malformation as the consequence of leakage of cerebrospinal fluid 
into the amniotic cavity and hypotension in the subarachnoid space which leads to caudal displacement of the brain stem 
and obliteration of the cisterna cerebellomedullaris (cisterna magna) [3, 8, 11, 12]. 

As a result of this mechanism absence of the IT is seen in the fetuses with open spina bifida. A study included 199 fetuses 
reports that if IT is seen confidently, open spina bifida can be excluded [13]. However the rate of open spina bifida is only 
50% in the fetuses in which IT is not seen. Non-visibility of IT is also attributed to inadequate images.  

In a study including 990 fetuses Adiego et al reported that the mean IT anteroposterior diameter was 1.8 mm (range 
0.8-3.1) [14]. In another study including 201 singleton fetuses median IT value for the first trimester was 1.7 mm (range 
1-2.4) [15]. In another study including 102 normal fetuses IT at first trimester ranged from 1.35 to 2.6 mm by using 
three-dimensional US in Chinese population [16].  

IT value is directly proportional with crown-rump length. Visualization of IT is significantly associated with crown-rump 
length, gestational age, maternal weight, and fetal position [17]. 

Fetal position is one of the most important factor for evaluation of IT. IT of fetuses can evaluate more effective in supine 
position than prone position. In a study including 191 fetuses, IT was visualized as 82% (146/178) among fetuses with 
supine position, however in fetuses with prone position IT was visualized only as 31% (4/13) [13]. So it can be said that 
supine position is more accurate for evaluation of IT.      

The other factor that effects the visualization of IT is maternal weight on abdominal US. Visualization rate of IT decreases 
in patients with high body mass index on transabdominal approach. So for improving the visualization rate of IT, it should 
be better to use transvaginal US in this group of patients. Beamon et al reported that maternal race was not significantly 
associated with visualization of IT [17].  

In accordance with previous reports, IT may increase linearly with advancing CRL. Additionally, these studies reported 
nomograms of intracranial translucency in the first trimester.  
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IT can be assessed using the semiautomated measurement or manually. Although intraobserver and interobserver 
differences are reported in the manuel measurement of IT, manuel IT measurements are found reproductible [18]. Specific 
training of the sonographers also improves the visualization rate of IT [19]. 

For accurate evaluation of IT there is not any learning curve that has been published before. However College Français 
d’Echographie Foetale (CFEF) has developed a specific score for IT visualization similar to the nuchal translucency using 
the eight anatomic landmarks: visualization of the thalamus, the midbrain, the brain stem, the posterior wall of the brain 
stem, the fourth ventricle, the choroid plexus of the fourth ventricle, the spine [19].  

According to these criteria, each criterion is scored as satisfactory (1) or insufficient (0), maximum possible score is 8. 

The image settings are also affect IT identification and measurement. Zhen et al reported that increased gain and reduced 
contrast are the most influential factors and may cause under-measurement of IT [20].  

The optimal gestational age for measurement of IT is 11 week to 13+6 weeks. Although IT can be visualized both 
transabdominally and transvaginally, on transvaginal US contrast discrimination between the IT and surrounding brain is 
poorer than that of mid-sagittal planes of the face obtained transabdominally [9]. Three-dimensional US can also be used as 
a reliable technique for measuring IT [21]. 

Although using of IT is mainly focused on the detection of open spina bifida there are several pathologies can cause the 
alteration of IT. Papastefanou et al reported that IT increases in fetuses with chrosomal abnormalities [22]. However number 
of chromosomally abnormal fetuses including in this study is very small. So further studies should be needed to show IT as 
a marker of chromosomal abnormalities. 

Buitrago-Leal et al reported that alteration of IT is related not only just neural tube defects but also posterior fossa 
anomalies [23]. Some articles have been published for Dandy Walker syndromes as a reason of enlarged IT [24-26]. Iuculano 
et al reported a case of enlarged IT with Blake`s pouch cyst [27].  

The first study about IT in using the diagnosis of open spina bifida was reported in 2009. So using IT as a marker of open 
spina bifida at first trimester is relatively a new method. Datas on sensitivity and specificity are still needed. IT is requested 
as a screening marker on ultrasonography. Visualization of IT is a valuable screening test especially when it is normal, 
however a negative IT is not accurate enough to detect an open spina bifida because a lot of parameters such as pitfalls, 
fetal positions and technical reasons may effect the visualization of IT. 

Depending on the limited literature since today IT may be a useful method in screening open spina bifida. Large 
prospective studies will give more accurable information about the value of IT. 
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