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Analysis of fetal palate as a tool in prenatal 
ultrasound examination 
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GENERAL PAPERS 

ABSTRACT
Prenatal ultrasound examination should take place between 18 and 20 week of gestation and is important for early 
detection of fetal anomalies such as the facial malformations. One important anatomic element is the palate that 
raises echographic technical difficulties such as the shadowing by facial bones and, especially, by the superior al-
veolar ridge, the fetal prone position and its localisation, respectively, profoundly, inside of fetal head or anatomic 
obstacles such as the fetal tongue, so new echographic examination techniques are being under evaluation. The 
prenatal detection rate of fetal cleft palate remains low, so various methods of examination are being proposed. 
The ultrasound assessment of the fetal face is made by 2D ultrasound, technique completed by 3D ultrasound, 
which includes the evaluation in both axial and coronal planes, with the uvula being analysed in two types of 
section, transversal and sagittal. In the latter to epiglottis is a landmark that confirms the identification of the 
uvula and a normal uvula has a typical and resembling echographic pattern to the equal sign. Eventough, prenatal 
diagnosis of soft palate cleft is a real challenge, with low detection rate due to difficulty of its visualization during 
routine examination, and even if suspected, diagnostic accuracy is low.
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INTRODUCTION

Prenatal ultrasound examination of the foetal 
face is important for early detection of fetal anoma-
lies such as the facial malformations (1). The opti-
mal timing, in case of a single examination, is be-
tween 18 and 20 weeks of gestation and, in case, 
there are two examination available, the first 
should take place at 11 to 14 weeks of gestation, for 

evaluation of the nuchal translucency, the pregnancy 
dating and the early anatomic survey, and the sec-
ond one between 18 and 20 weeks of gestation (2).

One particular element of the prenatal assess-
ment is represented by the normal soft palate that 
raises echographic technical difficulties, so new 
echographic examination techniques are being un-
der evaluation (3,4).
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The difficulties encountered include the shad-
owing by facial bones and, especially, by the superi-
or alveolar ridge, the fetal prone position and its 
localisation, respectively, profoundly, inside of foe-
tal head, especially for the posterior part of the pal-
ate. The soft tissues represent anatomic obstacles 
from the area, such as the fetal tongue, that makes 
even more difficult to delineate the palate from the 
other structures (1). The resulted prenatal detection 
rate of fetal cleft palate remains low, especially 
when it is an isolated defect, ranging between 1.4% 
if is alone, to 22%, if associated with cleft lip (4). The 
difficulty of a comprehensive complete and correct 
analysis of the fetal palate, has led to the proposal of 
various methods of examination, respectively the 
2-dimensional (2D) and the 3-dimensional (3D) ul-
trasound examination (3,4,5).

We focus in our presentation especially on the 
assessment of the normal fetal soft palate by 2D 
routine ultrasound examination and we discuss the 
marker “equal sign” in the diagnosis of isolated cleft 
palate.

THE DEVELOPMENT OF FOETAL PALATE

The foetal palate forms between 5 to 12 weeks of 
gestation. Early, in the 6th week, the medial nasal 
prominences merge to form the median palatine 
process or the primary palate, the premaxillary 
part of the maxilla (6). The secondary palate devel-
ops early in the 6th week from the lateral palatine 
processes or the palatal shelves. They are 2 mesen-
chymal projections that extend from the internal 
aspects of the maxillary prominences. They elon-
gate and ascent to a horizontal position, superior to 
the tongue at the 7th to 8th week, fusing with the na-
sal septum and the posterior part of the primary 
palate (6,7). The primary and secondary palates 
continue to the ossification process. The posterior 
of the lateral palatal processes extends beyond the 
nasal septum, forming the soft palate and uvula and 
does not become ossified (6,7).

Facial clefts can be unilateral, bilateral or affect 
the midline; anterior they involve the lip within the 
primary palate and posterior involve the secondary 
palate with or without involvement of the lip and 
the primary palate, or, sometimes, only the uvula is 
involved (8). A quarter of the facial clefts involve 
the lip, one half both the lip and the palate and a 
quarter only the palate, so the assessment of the 
foetal lip or palate is not complete without the ex-
amination of both; the examination of the palate 
extends from the premaxillary to the tip of uvula 
(9).

The assessment of the fetal face is made by 2D 
ultrasound (Figure 1), but nowadays this technique 
is completed by 3D ultrasound (Figure 2) and in-
cludes the evaluation in both axial and coronal 

planes, which can be best obtained in 68-95% of foe-
tuses during the mid-trimester ultrasound screen-
ing visit (10,11).

The uvula is analysed in two types of section, re-
spectively a transversal and a sagittal section – that 
passes through the fetal neck and the pharyngeal 
space and which has epiglottis as a landmark that 
confirms the identification of the uvula; a normal 
uvula has a typical and resembling echographic 
pattern to the equal sign – a hypoechoic space be-
tween two hyperechoic lines (12) (Figure 3). The 
tongue (Figure 4) and the alveolar ridge (Figure 5) 
normal aspect are important to be analysed as a 
complete assessment of the palate.

Wilhelm and Borgers reported in 2010 that the 
equal sign was present in 90.7% of the cases, while 
the soft palate was visualized in median section in 
85.3% of cases; moreover, visualization of either the 
uvula or the soft palate was successful in 98.4% of 
the cases (12). So, while in a high percentage of cas-
es, the structures of the soft palate are visualized 
successfully with 2D ultrasound and, moreover, if 

FIGURE 1. 2D ultrasound imaging in a fetus of 23-24 weeks 
of gestation. Note the normal aspect of the inferior 
compartment of the face

FIGURE 2. 3D ultrasound reconstruction of the face in a 
fetus of 27-28 weeks of gestation with a normal aspect 
of the face



Romanian JouRnal of Stomatology – Volume lXVii, no. 4, yeaR 2021 223

examination of the soft palate in a median sagittal 
section, in order to rule out a cleft palate (12).

Prenatal diagnosis of soft palate cleft is a real 
challenge. The low detection rate is due to difficulty 
of its visualization during routine examination, and 
even if suspected, diagnostic accuracy is low (13).

Because of the dome – shaped structure of the 
palate and the associated difficulties in the 2D eval-
uation, a new approach is nowadays represented by 
the 3D examination of the palate, witch also have 
clear limitations regarding the assessment of the 
soft palate. Taking into account that there is no clear 
description of a cleft palate visualized using 3D ul-
trasonography, new different techniques are neces-
sary to be developed in the field, complementary to 
the equal sign (14,15). 

All cleft palates begin at the uvula and then ex-
tend a variable distance through the soft palate in 
the anterior direction, so the visualization of a nor-
mal uvula should be sufficient to rule out a cleft pal-
ate. 3D methods is not suitable for the routine detec-
tion of isolated cleft palate for different reasons: in 
screening programs usually is used 2D ultrasound, 
3D visualization requires adequate ultrasound tech-
nical standard that are not always available and the 
acquisitions of excellent volumes limiting its use 
(12).

CONCLUSIONS

In summary, a normal uvula as “an equal sign” 
in a large majority of fetuses, even in suboptimal 
ultrasound condition, can be obtained and help to 
rule out the cleft palate in situation of isolated cleft 
palate. Even if the assessment of cleft palate is diffi-
cult in 2D ultrasound examination, the novel ap-
proach by 3D ultrasound examination bring some 
advantages, but is not sufficient as an alternative.

FIGURE 3. 2D echographic aspect of a foetus of 27 weeks 
of gestation. Note the normal aspect of the uvula – the 
equal sign

FIGURE 4. 2D echographic aspect of a foetus of 23-24 
weeks of gestation. Note the normal aspect of the 
tongue in transversal plane (up) and sagittal plane 
(down)

associated with identification of the equal sign (Fig-
ure 1), that confirms an intact palate, the routine ex-
amination manages to rule out a cleft palate; and, on 
the other hand, the sign absence necessitate a prompt 

FIGURE 5. 2D echographic aspect in a fetus of 23-24 weeks 
of gestation. Note the normal aspect of the maxillary 
arch with dental alveoli in transverse section
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