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Introduction

Three-dimensional (3D) and four-dimensional (4D) ultrasound imaging were introduced
into obstetric clinical practice in the 1990s and have experienced substantial technological
advancements over time. 3D ultrasound has improved visualization of several anatomical
structures—including the fetal face, brain, spine, limbs, and heart—and can aid in the
detection of fetal anomalies.” In addition to its diagnostic value, ultrasound imaging has a
psychological dimension: it may facilitate maternal-fetal emotional bonding,* and 3D/4D
scans can improve parents’ understanding of fetal anatomy and overall satisfaction with
obstetric ultrasound.*

Clearvisualization of the fetal face, however, is not always straightforward. Low-level echoes
from the amniotic fluid, umbilical cord, placenta, and fetal parts (such as limbs) frequently
obscure facial features. To address this challenge, several software tools have been developed
to enhance 3D imaging. Traditionally, these techniques require manual post-processing,
rotating multiple planes, and removing undesired structures manually in order to produce a
clearer final volume. Merz et al.> demonstrated that up to 10 manual steps may be needed to
obtain an optimized depiction of the fetal face. This makes the process both time-consuming
and operator-dependent.

To streamline scanning and reduce manual workload, newer ultrasound systems now
incorporate automated tools. These algorithms automatically identify anatomical structures
within a 3D volume and allow operators to exclude unwanted elements with minimal effort.

This paper reviews three such novel visualization tools: EzVolume™, Fetal face Auto
Detection (FAD), and PortraitVue™.



Methods and Results

Three-dimensional fetal face datasets were acquired and processed using EzVolume™, FAD,
and PortraitVue™ built-in software on the high-resolution HERA Z20 ultrasound system
(Samsung Medison, Co., Ltd., Seoul, Korea).

Fetal face Auto Detection (FAD)

The FAD feature can directly remove structures positioned in front of the fetal face with
the touch of a single button. By reducing image interference, the system facilitates rapid
visualization of the fetal face without the need for manual manipulation of the data volume.

EzVolume™

EzVolume™ is an Al-based segmentation tool that identifies anatomical structures within
the 3D volume and allows the operator to selectively display or hide them (Figures 1 and 2). By
default, the following structures are color-coded (Figures 1b and 2b):

- Face (Head)

- Body

- Limbs (Arm+Leg)

- Fluid

- Placenta

- Uterus

- Umbilical Cord.

Color assignments can be customized. For example, a uniform color scheme can be applied
to all fetal parts to create a more cohesive image (Figure 2d). If a given structure—such as the
umbilical cord—needs to be excluded, the operator simply deselects the corresponding option
on the touchscreen interface (Figure 3). The color-coding system is particularly helpful for user
orientation and the communication of key anatomical landmarks.

PortraitVue™

PortraitVue™ is another visualization tool designed to enhance 3D fetal facial renderings
(Figures 1d and 4d). It improves photorealism by smoothing skin texture and clarifying
surface structures, such as the eyelids. The algorithm can also compensate for minor acoustic
shadowing, for example, when a limb partially obscures the face (Figure 4). Importantly,
PortraitVue™ should not be used for diagnostic interpretation. Structural abnormalities must
be ruled out through a standard clinical assessment prior to sharing imaging renderings with
families.

The use of PortraitVue™ is a straightforward process (Figure 5). Following the 3D volume
acquisition, the operator must click on the PortraitVue™ option on the touch screen. The system
will automatically remove all structures obscuring the fetal face and will ask the operator to
click in the center of each orbit and in the center of the mouth (a process that takes less than 10
seconds). Following that, the more realistic image of the fetus is automatically displayed.



Considerations and Limitations

Al and other automated tools may accelerate workflow but do not consistently achieve
the precision of human decision-making. For example, FAD may remove most, but not all,
interfering structures in order to avoid unintentionally cropping parts of the face (Figure 6).
PortraitVue™ also includes a restoration tool to correct minor errors or enhance specific
regions of the image (Figure 7). These examples highlight that expert input remains
necessary.

Conclusion

Al and other automated ultrasound tools are not designed to replace human expertise. Their
primary aim is to simplify image processing and reduce manual workload. FAD, EzVolume™,
and PortraitVue™ can improve workflow efficiency and decrease time to obtain satisfactory
fetal face images while allowing clinicians to devote more attention to clinical interpretation
and diagnostic imaging—still largely rooted in conventional 2D scanning.

Used appropriately and in combination with standard obstetric ultrasound techniques, these
tools have the potential to enhance both patient satisfaction and the technical quality of fetal
imaging.
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Figure1. A volume of the fetal face was obtained in (a). The same original volume is shown with EzVolume™ in (b),
with FAD in (c) and with PortraitVue™ in (d).
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Figure 2. A volume of the fetal face was obtained in (a). Complete EzVolume™ depiction is shown in (b), and in
(c) the placenta and umbilical cord were removed. The same image as (c), but with concordant colors in the fetal

head, body, and limbs can be seen in (d).
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Figure 3. System view of the touch screen upon selecting EzVolume™. Different fetal parts are colored with
different colors, as shown. Colors can be modified under “Color Setup”.




Tis 0.1/TIb 0.1/MI 1.0

Face (Head)  245.15 cm®
Body | 66.50 cm?
Arm+Leg 51.19 cm?
Fluid 95.96 ml
Placenta 49.78 cm®
Uterus 121.87 cm®
U.cord 7.78 cm®

Tis 0.1/Tib 0.1/MI 10 V1-10 Tis 0.1/Tib 0.1/MI 1.0

Face (Head) ~ 245.15 cm®

hl

Figure 4. A volume of the fetal face and right arm was obtained in (a). EzZVolume™ was applied, and the total
aspect is shown in (b), and after the removal of all other elements except the fetal face in (c), and the “hole”
effect on the right side of the fetal face due to acoustic shadowing becomes evident. In (d), the final result of
using PortraitVue™ in the original volume is shown — notice the Al seal in the bottom left corner.



Figure 5. PortraitVue™ process: the raw volume (a) has all the surrounding structures removed after clicking
the PortraitVue™ (b). The system then asks the operator to place calipers in the center of the eyes (c) and in the
center of the mouth. After that, the final image (d) is automatically generated.
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Figure 6. A volume of a fetal face with an umbilical cord in front of it was obtained in (a). FAD was applied in (b),
resulting in a clearer image, but with still some parts of the cord obstructing the view. For this reason, manual
cropping on top of FAD was performed in (c), resulting in an even clearer image.
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Figure 7. A raw volume is acquired (a) and different parts obscure the fetal face (b) - fetal body parts are shown
in yellow. (c) shows the result after removing the surrounding structures — notice the artifact on the fetal right
cheek, which persists after applying PortraitVue™ (d). The restoration tool was used to fix the artifact, with a
good result shown in (e).
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* The features mentioned in this document may not be commercially available in all countries. Due to regulatory reasons, their future
availability cannot be guaranteed.

* Do not distribute this document to customers unless relevant regulatory and legal affairs officers approve such distribution.

* |Images may have been cropped to better visualize their pathology.

* This study was funded by Samsung Medison to aid customers in their understanding.

* The results reflect the experience of a single user at a single site, and may not be representative of results that may be obtained in other
settings. Healthcare professionals should rely on their own professional judgment and experience when interpreting these results and

making clinical decision.
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