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İDİD

Özet: Tekil gebeliklerin 11–13 hafta incelemesinde
posterior fossada intrakraniyal saydaml›k 
görüntüsünün elde edilememesi: Nedenler ve
sonuçlar
Amaç: ‹ntrakraniyal saydaml›k (IT) görülememesinin neden ve
sonuçlar›n› araflt›rmak, IT negatifli¤ini takip edebilen olumsuzluk-
lardaki duyarl›l›¤›, özgünlü¤ü, pozitif ve negatif belirleyicilikleri ve
tan›sal do¤ruluk oran›m›z› belirlemek. 
Yöntem: Bu çal›flma 2670 tekil gebeli¤in verilerinin retrospektif
de¤erlendirilmesi olarak tasarland›. Serebral yap›lar ve posterior
fossa incelemesi klasik ense kal›nl›¤› inceleme plan›nda gerçeklefl-
tirildi ve IT’nin görülemedi¤i veya ölçülemedi¤i olgular çal›flma
grubunu oluflturdu. Bu olgulardaki maternal özelliklerin yan› s›ra
gebelik prognozuna etki edebilecek kromozom anomalileri, mal-
formasyonlar ve fetüs kay›plar›n›n da¤›l›m› incelenerek normal
olarak kabul edilen grup ile karfl›laflt›r›ld›. 
Bulgular: Posterior fossada IT ölçülemeyen olgu oran› %4.05 idi.
IT ölçülebilmifl grup ile karfl›laflt›r›ld›¤›nda IT ölçülememifl olan
grupta kötü gebelik prognozu, fetüs kayb› veya gebelik sonland›r-
ma ifllemi, erken döneme ait kromozomopati belirteçleri ile kro-
mozom anomali varl›¤›, merkezi sinir sistemi ve di¤er sistem mal-
formasyonlar›n›n oran› istatistiksel olarak anlaml› flekilde daha
yüksek saptand›. IT görülememesinin yukar›da say›lan kötü gebe-
lik prognozunu tahmin etmedeki duyarl›l›¤› %26.9, özgünlü¤ü
%95.9, pozitif belirleyicili¤i %21.9, negatif belirleyicili¤i %96.9,
do¤ruluk oran› %93, olas›l›k oran› 8.7 olarak saptand›. 
Sonuç: Çal›flmam›zda elde etti¤imiz bulgular, intrakraniyal say-
daml›¤›n merkezi sinir sistemi ve di¤er sistem malformasyonlar› ile
baz› kromozom anomalilerinin erken tan›s›nda klasik yöntemlere
yard›mc› bir parametre olarak yer alabilece¤ini ve rutin perinatal
incelemenin içinde kullan›lmas›n›n faydal› olabilece¤ini düflündür-
mektedir. 

Anahtar sözcükler: ‹ntrakraniyal saydaml›k, 11–13 hafta ultraso-
nografi, merkezi sinir sistemi defekti, kromozom anomalisi.

Correspondence: Derya Sivri Ayd›n, MD. Gynecology and Obstetrics Clinic, Haseki Training and Research Hospital, Health Sciences University,
Istanbul, Turkey. e-mail: deryasivri@hotmail.com / Received: March 11, 2019; Kabul tarihi: April 26, 2019
Please cite this article as: Sivri Ayd›n D, Yayla M. Failure of getting intracranial translucency image in posterior fossa in the examination of singleton
pregnancies at 11–13 weeks of gestation: reasons and outcomes. Perinatal Journal 2019;27(1):22–31. doi:10.2399/prn.19.0271004

Original Article

Perinatal Journal 2019;27(1):22–31
©2019 Perinatal Medicine Foundation 

�
�

�
� �

� � � 	 
 � �
�

�
�

	

�
�

�

� �
� � � 	 
 � �

�
�

�
	

Abstract

Objective: To investigate the reasons and outcomes of being unable
to see intracranial translucency (IT), and to determine the sensitivity,
specificity, positive and negative predictive values and our diagnostic
accuracy rate for the poor outcomes that may follow IT negativity. 
Methods: This study was designed as the retrospective assessment
of the data of 2670 singleton pregnancies. The evaluation of cere-
bral structures and posterior fossa was conducted on classical nuchal
translucency evaluation plane and the cases, IT of whose could not
be seen or measured, were included in the study. The distribution
of chromosomal anomalies, malformations and fetal losses which
may affect gestational prognosis as well as maternal characteristics
of these cases was evaluated and they were compared with the group
considered normal. 
Results: The rate of the cases whose IT could not be measured in
posterior fossa was 4.05%. Compared to the group whose IT could
be measured, poor prognosis of gestation, fetal loss or termination of
pregnancy, chromosomopathy markers of early period and the pres-
ence of chromosomal anomaly, and the rate of central nervous system
and other system malformations were higher in a statistically signifi-
cant manner in the group whose IT could not be measured. Of the IT
non-measurability, the sensitivity was 26.9%, the specificity was
95.9%, the positive predictive value was 21.9%, the negative predic-
tive value was 96.9%, the accuracy rate was 93% and the odds ratio
was 8.7 to predict the poor gestational prognosis mentioned above.
Conclusion: The findings of our study make us think that intracranial
translucency can be used as a parameter helping classical methods for
the early diagnosis of the malformations of central nervous system and
other systems, and some chromosomal anomalies, and that it can be
useful to use it in routine perinatal assessment. 

Keywords: Intracranial translucency, ultrasonography at 11–13 weeks
of gestation, central nervous system defect, chromosomal anomaly.
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Introduction
Today, it is considered helpful to use ultrasonography
examinations beginning from first trimester for the early
diagnosis of fetal defects and malformations.[1,2) Efforts
are made and new methods are recommended for more
than two decades for the early diagnosis of cranial mal-
formations and other defects related with neural tube in
particular.[1,3–5] The most recent one is the measurement
of intracranial translucency defined by Chaoi et al. in
2009, and the authors recommended the assessment
between 11 and 13 weeks of gestation.[4] While initial
applications were mostly for the early diagnosis of spina
bifida,[6–8] further studies reported that this measurement
could be used for chromosomal anomalies and other
defects.[9–13]

The common point of origin of all these studies is the
deviations from normal posterior brains structures
examined between 11 and 13 weeks of gestation, and
they aim to establish early diagnosis of both spina bifida
and other neural tube defects. On the other hand, being
unable to see or measure IT in the posterior fossa exam-
ination between 11 and 13 weeks of gestation does not
always indicate an anomaly.[9]

We carried out some preliminary studies on IT pres-
ence in the previous years and generated some nomo-
grams by the weeks of gestation.[14–16] In our present
study, we aimed to investigate the reasons and outcomes
of being unable to see intracranial translucency (IT), and
to determine the sensitivity, specificity, positive and neg-
ative predictive values and our diagnostic accuracy rate
for the poor outcomes that may follow IT negativity by
extending our current series slightly further.

Methods
The data of this study were obtained by the retrospective
evaluation of the reports of 2670 singleton pregnancies
examined between 11 and 13 weeks of gestation during a
7-year period between July 1st, 2011 and June 30th,
2018. Of the pregnancies, 94.3% were routine cases
while 5.7% were referred cases, and 98.8% of the exam-
inations were carried out transabdominally while 1.2%
of them were carried out transvaginally. The cases whose
crown-rump length (CRL) measurements were between
45 and 84 mm and which underwent detailed anatomic
examination were included in the study group, and
maternal age, anatomic-pathological characteristics of
uterine, image quality, week of gestation, biometric data

such as CRL, biparietal diameter (BPD), head circum-
ference (HC), abdominal circumference (AC) and femur
length (FL), nuchal translucency (NT) from genetic
markers, nasal bone, the presence of ductus venosus dias-
tolic flow, and also the presence of major malformation,
if any, were noted for each case. NT and other genetic
marker measurements were carried out in accordance
with the guidelines of the Fetal Medicine Foundation
(London, UK).[17]

The examination of cerebral structures and posteri-
or fossa was carried out on classic NT examination
plane as described by Chaoui et al.,[4] and the distance
between the external echogenic line of inferior border
of brain stem and the internal echogenic line of
choroid plexus of the fourth ventricle was measured
twice for IT measurement, and the mean value of these
two measurements was calculated. In cases where sagit-
tal plane view of IT was suspected, it was confirmed by
transverse plane examination. The cases whose IT
could not be seen or measured were not accepted
pathologically for clinical follow-ups, the clinical fol-
low-up protocol was not changed, and karyotyping
procedures were carried out only according to the clas-
sical screening findings.

Second trimester examination was performed in all
singleton pregnant women (n=1914) who did not
found to have any pathology in the first trimester
examination, whose pregnancies were not terminated
and admitted for the follow-up, and the progress and
results (defects and malformations, karyotype and
microarray anomalies, fetal losses and terminations) of
the cases whose IT could not be seen in particular were
investigated. The cases whose IT could not be seen
were noted if they had malformations in central nerv-
ous system (CNS) and other organs or were normal.
Karyotype, extracellular (free) DNA, third trimester
ultrasonography or delivery reports of the followed-up
cases, if any, were accessed and their gestational prog-
noses were found. A total of 752 cases who did not
show up to their follow-ups and whose prognosis could
not be reached were excluded from the study. Second
trimester ultrasonography examination was carried out
in accordance with the guidelines of International
Society of Ultrasound in Obstetrics & Gynecology
Education Committee (ISUOG) published in 2007.[18]

Sonography examinations for both trimesters were
carried out by a perinatologist via GE-patented Voluson
730 Expert E8 and E10 devices (GE Healthcare,
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Chicago, IL, USA) with the help of linear or 4-D probes
(RAB 2-5, AB 2-7, RM6C, RIC 5-9, IC5-9, C1-5D).

SPSS 15.0 for Windows (SPSS Inc., Chicago, IL,
USA) was used for statistical analysis. The definitive
statistics were given as mean and standard deviation for
numerical variables and as number and percentage for
categorical variables. Normal distribution analysis was
performed by Kolmogorov-Smirnov test, and
Student’s t-test was used to compare group mean val-
ues and chi-square test was used to obtain the rates of
categorical variables among the groups. p<0.05 was
considered statistically significant. OR, sensitivity,
specificity, positive and negative predictive values and
diagnostic accuracy rate were used to evaluate the risk
level of not getting IT image between the groups.

Results
In a total of 2670 singleton pregnancies which under-
went first trimester examination, 752 cases were not
followed up, 1832 cases were normal, 56 cases had clas-
sical karyotype or chromosomal microarray anomaly,
22 cases had fetus loss without chromosomal anomaly,
and 4 cases had acrania. The cases with acrania were
excluded from the study.

The rate of the cases whose IT could be measured in
posterior fossa was 95.95% while the rate of those whose
IT could not be measured was 4.05% (108/2666). IT
measurement was not performed in 3.61% of the rou-

tine examination group and in 13.56% of the referred
case group. This 3.7 times higher difference between the
groups was considered statistically significant (p<0.001).
Of the entire group, 28.21% did not undergo a second
examination, and this “non-followed-up” group was
excluded from the study. Among the cases who came for
a second examination, the rate of IT(-) cases was 3 times
higher than those who did not come for the second
examination, and this difference was statistically signifi-
cant (p<0.05). The distribution of followed-up and non-
followed-up cases according to whether they were
referred cases or not is given in Table 1.

Weeks of gestation and mean CRL values of IT(+)
and (-) groups were similar. However, mean NT values
were significantly higher in IT(-) group (p<0.001)
(Table 2).

The findings showing the relationship between IT
measurability and prognosis are shown in Table 3.
The rate of poor gestational prognosis in IT(-) group
was higher than IT(+) group which was statistically sig-
nificant (about 7 times higher: 3.14% vs. 21.87%;
p<0.001).

When the demographic and biometric characteris-
tics of the cases whose IT could be measured were
compared between the groups with normal and abnor-
mal prognosis, it was found that maternal age and
mean CRL, NT, IT, BPD and HC values were higher
which were statistically significant although examina-

Table 1. The distribution of the cases according to their referral and follow-up status before and after intracranial translucency (IT) examinati-
on at 11–13 weeks of gestation. 

Total Routine cases Referred cases Non-followed-up cases Followed-up cases 

Total n (%) 2666 (100%) 2548 (95.57%) 118 (4.42%) 752 (28.21%) 1914 (71.79%)

IT(+) n (%) 2558 (95.95%) 2456 (96.39%) 102 (86.44%) 740 (98.40%) 1818 (94.98%)

IT(-) n (%) 108 (4.05%)  92 (3.61%) 16 (13.56%) 12 (1.60%) 96 (5.02%)    

Statistical significance p<0.001 p<0.05

Table 2. Intracranial translucency (IT) at 11–13 weeks of gestation: biometric data of the followed-up cases. 

n (%) Week of gestation CRL (mm) NT (mm) IT (mm) 

Total 1914 (100%) 12.28±0.73 62.08±6.88 1.83±0.81

IT(+) 1818 (94.98%) 12.28±0.53 62.16±6.76 1.78±0.68 1.82±0.29

IT(-) 96 (5.02%) 12.25±0.60 60.46±8.49 2.63±2.09 ( - )  

Statistical significance p>0.05 p>0.05 p<0.001 -

CRL: crown-lump length; NT: nuchal translucency.
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tion week was similar (Table 4). Among them, the
slightest difference was the mean IT measurement
value. This finding indicated that measurable IT values
in both groups showed initiative.

Chromosomal anomalies, fetal loss or termination
of pregnancy were higher in the group with non-meas-
ured IT than the group with measured IT (p<0.001).
No negative finding was found in 73.96% (71/96) of
the group which was IT(-) and followed up, and cere-
bral findings (Blake’s pouch cyst, mild ventricu-
lomegaly, etc.) which require follow-up but do not
affect the prognosis were observed in 4.17% (4/96) of
them. The IT negativity in the initial findings of 71
cases, which were considered normal, was interpreted
as false negativity. In this case, the impact of actual IT
negativity (n=25) on poor prognosis was calculated
84% (Table 5).

When ultrasonography examinations of IT(-) cases
were assessed as sub-groups, the rates of chromoso-
mopathy markers of early period (NT, nasal bone, duc-
tus venosus), and CNS and non-CNS malformations
and defects were found higher than the IT(+) group
(p<0.001). The markers and malformations which can be
seen after 13 weeks of gestation were similar in both
groups. Karyotype and cfDNA analyses were also
referred much more in IT(-) group and more chromoso-
mopathies were found in this group (p<0.001) (Table 6).

Of the IT non-measurability, the sensitivity was
26.9%, the specificity was 95.9%, the positive predic-
tion value was 21.9%, the negative prediction value
was 96.9%, the accuracy rate was 93%, the odds ratio
was 8.7 and the confidence interval was 5.0–15.0 to
predict the poor gestational prognosis. Diagnostic per-
formance results related with various system anom-
alies, chromosomal anomalies, abortions and gesta-
tional losses which establish the poor prognosis are
shown in Table 7.

When technical and imaging conditions during the
examination are taken into consideration in all cases of
the main group, the maternal age, reported obesity,
uterine anomalies, myomas and position disorders, and
posture disorders of fetus were statistically different in

Table 3. The distribution of the cases with normal and abnormal
prognosis after intracranial translucency (IT) examination at
11–13 weeks of gestation.

Followed-up Normal Abnormal  
cases prognosis* prognosis†

Total n (%) 1914 (100%) 1836 (95.92%) 78 (4.08%)

IT(+) n (%) 1818 (94.98%) 1761 (96.86%) 57 (3.14%)  

IT(-) n (%) 96 (5.02%) 75 (78.13%)  21 (21.87%)  

Chi-square tes p<0.001

*Those with normal findings in second trimester perinatal ultrasonography,
cfDNA, karyotype or delivery. †Those with abortion, fetal loss or anomaly, kary-
otype or chromosome pathology.

Table 5. The distribution of prognosis according to the sub-groups after intracranial translucency (IT) examination at 11–13 weeks of gestation.

n (%) Chromosomal anomaly Abortion or losses* Temporary finding† Normal‡

Total 1914 (100%) 56 (2.93%) 22 (1.15%) 64 (3.34%) 1772 (92.58%)

IT(+) 1818 (94.98%) 44 (2.42%) 13 (0.72%) 60 (3.30%) 1701 (93.56%)

IT(-) 96 (5.02%) 12 (12.5%) 9 (9.38%) 4 (4.17%) 71 (73.96%)

Chi-square test p<0.001 p<0.001 p>0.05 p<0.001

*Abortions or intrauterine fetal losses with unknown or normal karyotype. †Temporary finding: The cases which exhibit changes within physiological borders in the cere-
bral ultrasonography but have normal prognosis. ‡The cases which have at least a second ultrasonography examination and/or fetal genetic analysis and/or delivery results.

Table 4. The comparison demographic and biometric data of intracranial translucency (IT)-measured cases (n=1818) between the groups with nor-
mal and abnormal prognoses.   

N (%) Age Week of gestation CRL NT IT BPD HC 

Normal prognosis 1761  (96.86%) 31.74±3.89 12.28±0.52 62.26±6.71 1.72±0.47 1.82±0.29 20.37± .21 77.15±7.75

Abnormal prognosis 57 (3.14%) 34.39± .77 12.2 ±0.70 58.67±8.23 3.79±2.13 1.94±0.45 19.57±2.80 74.02±9.75

Statistical significance p<0.001 p>0.05 p<0.001 p<0.001 p<0.05 p<0.05 p<0.05

BPD: biparietal diameter; CRL: crown-lump length; HC: head circumference; NT: nuchal translucency.
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IT(-) cases than IT(+) cases. The details can be seen in
Table 8. It was found that these factors are prominent
and there is no fetal pathological results in the cases
(n=71) which are false negative in particular. When
these cases causing false negativity are excluded, the
rates of chromosomal anomaly, malformation and neg-
ative prognosis increase to 48%, 68% and 84%,
respectively. Some cases with normal and abnormal
findings are shown in Figs. 1–4.

Discussion
Most of the studies conducted on the intracranial
translucency are for the early diagnosis of open spina
bifida.[6–8] In our study, we aimed to investigate the rea-
sons for non-measurability of IT and what outcomes
are introduced in the presence of other findings fol-
lowing this finding.

We found in our study that IT measurement was
not done in approximately 4% of all cases during early
period examination. This rate was between 0% and 5%
in other series.[4,19–21] When we reviewed the literature,

we found out that many studies on IT issue were rather
archive studies which investigated recorded images ret-
rospectively.[13,22,23] When these examinations were re-
evaluated, it was found that any fluid image seen in
posterior fossa of some fetuses could be measured as IT
by accident.[8] We did not scrutinize false positivity as it
may be difficult to carry out prospective investigation
on archived images in the studies with wide series such
as ours; however, we decreased the negative influence
of this matter on our results by investigating the fol-
low-ups and prognoses of IT(+) cases.

Considering the followed-up cases (n=96) in our
series, we found that 73.9% of IT(-) cases were com-
pletely normal, 4.2% of them had normal prognoses
together with mild findings such as Blake’s pouch cyst,
and 21.87% of them had significant issues. When we
excluded the cases that we interpreted as false negative,
the rate of actual IT(-) cases was 1.3% (25/1914). We
revised the rate of ending with a poor prognosis as 84%.

In our study series, the number of IT(-) cases
among the pregnant women referred with other rea-

Table 6. Intracranial translucency (IT) examination at 11–13 weeks of gestation and the findings of malformation and karyotype obtained afterwards.  

Total n (%) 1914 (100%) 51 (2.66%) 38 (1.98%) 24 (1.25%) 27 (1.41%) 22 (1.15%) 169 (8.83%) 56 (2.93%)

IT(+) n (%) 1818 (94.98%) 29 (1.59%) 21 (1.15%) 14 (0.77%) 13 (0.71%) 21† (1.18%) 140 (7.70%) 44 (2.42%)

IT(-) n (%) 96 (5.02%)  22 (22.92%) 17 (17.71%) 10 (10.42%) 14 (14.58%) 1† (1.39%) 29 (30.21%) 12 (12.50%)

Statistical significance p<0.001 p<0.001 p<0.001 p<0.001 p>0.05 p<0.001 p<0.001

*Early genetic markers: nuchal translucency, nasal bone and ductus venosus abnormalities. †The data calculated on the basis of second trimester examination finding.

n (%) C
as

es
 w

it
h

 (
+

)
m

ar
ke

rs
 a

t 
11

–1
3

w
ee

ks
*

M
al

fo
rm

at
io

n
s 

at
11

–1
3 

w
ee

ks

C
N

S 
m

al
fo

rm
at

io
n

s
at

 1
1–

13
 w

ee
ks

M
al

fo
rm

at
io

n
s

ex
ce

p
t 

C
N

S 
at

11
–1

3 
w

ee
ks

M
al

fo
rm

at
io

n
s 

at
14

–2
7 

w
ee

ks

G
en

et
ic

 a
n

al
ys

es

K
ar

yo
ty

p
e-

ch
ro

m
o

so
m

e 
an

o
m

al
ie

s

Table 7. Sensitivity, specificity, positive and negative predictivity, accuracy rates and odds ratio of intracranial translucency (IT) negativity to predict
various anomalies, fetal losses and final poor prognosis.  

Sensitivity Specificity PPV NPV Accuracy OR 95% CI 

11–13 week anomaly 44.7% 95.8% 17.7% 98.8% 94.8% 18.4 9.3–36.3

Non-CNS anomalies 51.9% 95.7% 14.9% 93.9% 95.0% 23.7 10.8–52.0

CNS anomalies 41.7% 95.4% 10.4% 99.2% 94.8% 15 6.5–34.7

Chromosomal anomalies 21.4% 95.5% 12.5% 97.6% 93.3% 5.8 2.9–11.3

Abortion - loss 29.2% 95.9% 21.8% 97.2% 93.4% 9.7 5.6–17.0

Poor prognosis 26.9% 95.9% 21.9% 96.9% 93.1% 8.7 5.0–15.0

CI: confidence interval; NPV: negative predictive value; OR: odds ratio; PPV: positive predictive value.
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sons not related with IT was higher in a statistically
significant manner. Also, the rate of being not followed
up of IT(-) cases was lower than IT(+) cases (p<0.05).
Although the families in this group were not recom-
mended any procedure or examination which may
affect prognosis as IT could not be seen, the presence
of other reasons required a second examination or an
invasive procedure. We interpreted our two findings as
an indicator that IT negativity might accompany other
pathologies.

When we compared fetal clinical findings and bio-
metric parameters in IT(-) and IT(+) groups, we
observed that mean weeks of gestation and CRL meas-
urements were similar but mean NT was higher in
IT(-) group. Similarly, maternal age was also higher in
this group. When we interpreted our findings togeth-
er with further examinations, we determined that this

was caused by chromosomal anomalies in particular.
Martinez-Ten et al.[23] reported in their study that there
was an increase in NT in 50% of IT(-) cases and 71%
of the entire group had major chromosomal anomalies.
When we excluded false negative cases, the rate of
major chromosomal anomaly was 48%.

On the other hand, when we excluded IT(-) cases
and took only IT(+) cases into consideration, we found
that the mean values of IT, NT and other biometric
parameters deviated in a statistically significant manner
among the case groups with normal and abnormal
prognoses. While maternal age, NT and IT had high-
er values at similar weeks of gestation, CRL, BPD and
HC values were lower. The reason for these findings
was the presence of chromosomal anomalies in the
same group and we interpreted that posterior fossa
expansion accompanied other typical findings of chro-

Fig. 1. (a) Normal intracranial translucency (IT) image and (b) drawing in posterior fossa imaging.

Table 8. Intracranial translucency (IT) finding at 11–13 weeks of gestation and the relationship between technical and maternal characteristics.   

n Maternal age Technical difficulty* Uterine reasons† Total 

Total 2666 31.57±4.00 31 (1.16%) 151 (5.66%) 182 (6.82%)

IT(+) 2558 31.86±3.97 12 (0.47%) 121( 4.73%) 133 (5.20%)

IT(-) 108 33.16±4.09 19 (17.59%) 30 (27.78%) 49 (45.37%)  

Statistical significance - p<0.01 p< 0.001 p<0.001 p<0.001

*Difficulty in imaging, inconvenient fetal position. †Uterine anomaly, retroversion, myoma.

a b
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mosomopathy. Volpe et al.[13] highlighted in their study
that the reason of fluid increase seen in IT-like areas in
the posterior fossa could be the presence of various
minor and major chromosomal anomalies.

When we investigated the cases, whose IT could
not been in the posterior fossa examination during the
first trimester, at that and further weeks of gestation,
we noticed that the rates of chromosomal anomalies,
fetal defects, fetal losses and termination of pregnancy
were higher. For example, CNS defects increased 15
times, abortion and fetal losses increased 10 times, and
chromosomal anomalies increased 6 times. The fre-
quency of occurrence for any of them increases
approximately 9 times. In fact, Ferreira et al.,[10]

Bornstein et al.,[12] Volpe et al.,[13] Fong et al.,[20]

Martinez-Ten et al.,[23] and Volpe et al.[24] showed that
posterior fossa examinations may help to diagnose
chromosomopathy and CNS defects.

The most significant and prominent finding in our
study was the significant increase (8.7 times) in the
rates of poor prognostic criteria such as chromoso-
mopathy, fetal defect and pregnancy loss mentioned
above when other findings accompanying the failure of
seeing or measuring IT are present. Volpe et al.[13]

expressed that the pregnancy was terminated in 71%
(12/17) of the cases who had abnormal image in the
posterior fossa. In the study of Martinez-Ten et al.,[23]

the rate of ended or terminated case was 82% (23/28)
after similar findings. In our series, the rate of ended-

terminated cases we found after actual negatives were
determined was 84% (21/25), and it was similar to
other studies.

Volpe et al.[24] described 3 pathognomonic markers
which also included posterior fossa abnormalities in
the brain, and they highlighted that cerebral or chro-
mosomal anomalies increased in the presence of any of
them and that they affected gestational prognosis neg-
atively. The same authors reported in another study[13]

that 9 of 17 cases, who had abnormal images in the
posterior fossa, had chromosomal anomalies, 7 of them
had cranial malformation, 5 of them had extracranial

Fig. 2. Abnormal intracranial translucency (IT) image in posterior
fossa: increased distance between brain stem and occipital
bone.

Fig. 3. Dandy-Walker malformation at 12 weeks of gestation: pos-
terior fossa is wide (arrow), and there is no typical intracra-
nial translucency (IT) image.

Fig. 4. Intracranial translucency (IT) view in posterior fossa at 13
weeks of gestation at holoprosencephaly: 4th ventricle cho-
roid plexus is closer to the occipital bone than expected.
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malformation, and only 5 cases had good prognosis.
Martinez-Ten et al.[23] studied 28 cases whose choroid
plexus of 4th ventricle could not be seen, and found
karyotype anomaly in 20 of them, and systemic malfor-
mation in a total of 19 cases in which 12 of them were
CNS anomaly, and only 5 cases had normal prognosis.

Some studies highlighted that the examination of
IT during the early periods of pregnancy could be
effective to detect chromosomopathies, malformations
and poor gestational prognosis, and that it may indicate
cerebral malformations such as Dandy-Walker and
Blake’s pouch cyst persistence which may develop at
late period.[11–13,23] The findings of the early period in
our study are also similar. We did not obtain a signifi-
cant result when we distributed other 22 malforma-
tions, which we found at and after 14 weeks of gesta-
tion, by the groups.

Although the examination of IT and therefore pos-
terior fossa during this period does not completely
supersede NT and other genetic markers used for the
early diagnosis of trisomy 21, it is powerful enough to
help for suspecting trisomies and other karyotype
anomalies in some cases.[9,10] In fact, some studies[13,25]

showed that posterior fossa abnormalities were appar-
ent not in trisomy 21 cases but in triploidy and trisomy
13 and 18 cases. In our study, we did not investigate
chromosomal anomalies by establishing sub-groups,
but we found that IT image and measurements in
chromosomopathies differed from the cases in the nor-
mal group. We detected more chromosome markers in
the ultrasonography examinations of IT(-) cases than
IT(+) cases, and we found more procedures performed
for genetic evaluation and a higher rate of abnormal
karyotype results obtained. However, we did not find
any difference between the groups in terms of markers
and malformations which can be seen after 14 weeks of
gestation.

The first point of origin for IT measurement was
for the early diagnosis of open spina bifida and there
were different study results.[4,6–8,15] The further investi-
gations showed that IT screening could help not only
spina bifida but also other anomalies.[9–13] In our series,
we found IT negativity in 2 spina bifida cases as well as
8 CNS cases, and the early detection of CNS anom-
alies by IT screening had a sensitivity of 42% with a
95% accuracy rate. In other series, this rate varied
between 0% and 100%.[4,6–8,15]

While the positive relationship between poor prog-
nosis and the failure of seeing IT was apparent in our
study, the impact of the measurement IT distance range
on the prognosis exhibited only a statistically poor rela-
tionship. In other words, IT values of the cases with
poor prognosis may conflict with normal values.
Therefore, being able to measure IT is not a strong
parameter to predict prognosis, but the view of IT and
its relationship with its vicinity are more important.

On the other hand, posterior fossa may have a cys-
tic appearance between 15 and 18 weeks of gestation in
10% of normal fetuses. They can later be interpreted
as 4th ventricle or Blake’s pouch cyst.[22] The presence
of similar image also during earlier weeks of gestation
is also an expected finding. Therefore, establishing
posterior fossa cyst diagnosis during very early periods
can be qualified as a malpractice. In our study, we
found posterior fossa cyst in 45 cases, and 24% of them
resulted in poor prognosis. None of the cases with iso-
lated findings underwent an invasive procedure that
would change routine follow-up, and only second
examination time was moved to an earlier time.

Volpe et al.[13] stated that posterior fossa examina-
tion can be a guiding parameter for malformations in
this region and chromosomal anomalies. In our study,
the sensitivity of IT negativity for chromosomal anom-
alies was 21%, and the odds ratio was 5.8. The findings
of our study were guiding parameters for CNS and sys-
temic malformations rather than chromosomal anom-
alies.

Lafouge et al.[11] reported that Blake’s pouch could
be seen by sonographic images similar to the lack of
IT, but differential diagnosis could be established by
the examinations during following weeks and progno-
sis was good. Martinez-Ten et al.[23] found the rate of
Blake’s pouch persistence in 7.1% (2/28) in their series
similar to our study. In our study, the rate to detect
Blake’s pouch was 16% (4/25) in our actual IT(-) cases.

Also, we did not find IT negativity in any of the
cases with conditions which may be temporary and do
not affect prognosis negatively such as mild ventricu-
lomegaly. Some studies reported that the distance with
brain stem and occipital bone can be more helpful in
the early diagnosis of open spina bifida and Dandy-
Walker malformation.[13,26–28] While this distance
becomes narrow in spina bifida, it increases in Dandy-
Walker malformation.
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When we considered all examined studies, we
observed that the rates of maternal age, obesity, uter-
ine anomalies, myoma and position disorders, and fetal
posture disorders were higher in IT(-) cases than IT(+)
cases. We noticed that these factors are prominent and
there is no fetal pathological results in the cases (n=71)
which are false negative in particular. Papastefanou et
al.[9] and Fong et al.[20] also reported similar results.

The research of intracranial translucency has been
in our agenda over the last decade, and it has become
one of the cornerstones for better assessment of fetal
anatomy. The results that we obtained in our study in
which we aimed to investigate the rates, reasons and
results for being unable to see or measure this image
during perinatal examination are:
• Intracranial translucency can be seen and measured

during routine perinatal examination with a rate of
96%, and this rate is almost 99% when we exclude
false negative cases,

• Uterine anomalies, myomas, and the changes in
fetal posture may cause technical difficulties and
false negative findings,

• The cases whose IT cannot be seen are, independ-
ent from this finding, are examined much more
during further weeks of gestation and they expose
to more genetic researches,

• The negative variances in fetal biometric parame-
ters, NT and similar genetic markers, CNS and
non-CNS anomalies, genetic disorders, fetal losses
and abortions have higher rates in IT(-) cases.

• When the cases which are false negative for IT are
ruled out, the prognosis rate is 84%.
Not assessing false positivity, not repeating the

measurements by a second specialist and performing
postmortem examination in few cases are the weak
points of our study.

Conclusion
The findings of our study make us think that the exam-
ination and measurement of intracranial translucency
can be used as a parameter helping classical methods
for the early diagnosis of CNS or systemic malforma-
tions and some chromosomal anomalies, and that it can
be a part of perinatal assessment. 

Conflicts of Interest: No conflicts declared.
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