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Abstract: Background: This prospective study aimed to assess the utility of three-
dimensional (3D) ultrasound (US) as an adjunct to two-dimensional (2D) US in evaluating
fetal abnormalities. Conducted from March 2022 to January 2023, the research
compared the diagnostic efficacy of 2D and 3D imaging modalities using consistent
scanning methods. Objectives: The primary objectives were to investigate the additional
information provided by 3D US in fetal anomaly cases, analyze the impact on patient
management, and determine the diagnostic confidence levels achieved with 3D imaging.
Methods: Sixty-three participants with 103 abnormalities underwent both 2D and 3D US
scans. Ethical approval was obtained, and patients meeting inclusion criteria, including
prior abnormal 2D US or relevant medical history, were selected. Experienced physicians
performed the scans, ensuring consistent expertise levels for 2D and 3D evaluations.
Results: The study demonstrated that 3D US provided supplementary information in 51%
of anomalies, particularly enhancing diagnostic capabilities in cases of central nervous
system, facial, skeletal, and extremity abnormalities. In 5% of patients, the information
from 3D scans influenced clinical management decisions. Notably, 2D US remained more
beneficial in specific instances, primarily due to technical factors. Conclusion: Three-
dimensional ultrasound, used as an adjunct to 2D imaging, proved valuable in enhancing
diagnostic information for various fetal abnormalities. While not universally superior, 3D
US positively impacted patient care decisions and increased diagnostic confidence,
especially in challenging cases. The study emphasizes the complementary role of 3D US in
obstetric imaging.

1. Introduction

One significant improvement over two-dimensional (2D) ultrasound (US) is the
capacity to scan and store volumetric ultrasound data, which may subsequently be shown
as both planar and volume rendered three-dimensional (3D) pictures.[1] For a number of
years, this technology has been investigated in a variety of therapeutic settings. Several
recent investigations have proven the usefulness of 3D ultrasound in assessing fetal
anatomy and abnormalities.[2] This method has shown particularly useful in the
evaluation of skeletal dysplasias, spinal malformations, club foot, hand abnormalities, and
face abnormalities.[3] This study aimed to: (1) compare the outcomes of 2D US and 3D
US examinations in fetuses with established abnormalities; (2) evaluate what extra data
was gleaned from the 3D US method; and (3) to ascertain the clinical benefit that the 3D
US method offers.

A major improvement over conventional two-dimensional (2D) ultrasonography
(US) is the capacity to record and preserve volumetric ultrasound data, enabling the
display of both planar and three-dimensional (3D) reconstructed pictures.[4] Over the
past few vyears, this technology has been thoroughly investigated in a variety of
therapeutic applications. Several investigations have examined the use of 3D ultrasound
in various medical contexts, with an emphasis on how well it can evaluate fetal anatomy
and identify abnormalities.[5] This study's main goal was threefold. First, in fetuses with
proven abnormalities, the study aimed to compare the results of 2D US and 3D US exams.
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Its second objective was to outline the extra data that was obtained by using the 3D US
method. Finally, the study sought to determine how using 3D US in the diagnosis process
might affect clinical outcomes.

The effectiveness of 3D US in assessing fetal anatomy and identifying a variety of
abnormalities, such as club foot, skeletal dysplasias, face abnormalities, hand
abnormalities, and spinal deformities, has been well-documented in prior studies.[6,7,8]
Compared to conventional 2D imaging, the complete aspect of 3D imaging enables a
more in-depth and nuanced assessment of fetal anatomy.[9] The study compared the
findings of 2D and 3D US exams in fetuses that had been shown to have abnormalities.
The purpose of the study is to provide light on the advantages and disadvantages of each
imaging technique. Furthermore, research into the precise data obtained by 3D US is
essential to comprehending its additional value in clinical practice. This involves
evaluating its capacity to disclose minute features of fetal anomalies that may be difficult
to precisely visualize with traditional 2D imaging methods.

The study's ultimate goal is to ascertain how adding 3D US to the diagnostic
process would affect clinical outcomes. This entails assessing whether the extra data from
3D US contributes to more thorough and accurate diagnoses, which may have an impact
on patient outcomes and clinical decision-making. The results of this investigation add to
the increasing amount of data that supports the application of sophisticated imaging
technologies, especially 3D US, in improving the depth and accuracy of prenatal
diagnosis.

2. Methods

The prospective review thoroughly investigated how useful 3D US is when used
with 2D US to assess fetal abnormalities. The methodology of the study, which includes
ethical concerns, patient selection criteria, and the physicians' experience, adds to the
validity and applicability of the conclusions about the relative diagnostic efficaciousness
of 2D and 3D US imaging modalities. Both conventional two-dimensional (2D) and three-
dimensional (3D) ultrasound (US) imaging were performed on 63 individuals, who
together presented with 103 abnormalities, in a prospective study that took place
between March 2022 and January 2023. The purpose of the study was to compare the
effectiveness of different imaging modalities using similar scanning methods and
transducers. The University Institutional Review Board granted the study ethical approval
and before to obtaining 3D US data, each patient's written informed permission was
obtained. Patients who had previously received a conventional 2D US that either
confirmed or raised suspicions of a fetal abnormality met the inclusion criteria for
participation. Patients with aberrant laboratory test results or a significant family history
of congenital abnormalities were also encouraged to participate. Physicians with
experience in 3D US were consulted while recruiting patients, and trials were started as
soon as these specialists were available.

Patients were selected with the expectation that 3D US pictures would provide
insightful information. During the screening process, the writers specifically targeted
those who they thought would provide important information about 3D US. 3D US
scanning was used to scan both normal and pathological anatomical regions during the
investigation. The goal of this rigorous approach was to offer a thorough evaluation of 3D
US's capabilities relative to those of standard 2D. The purpose of the study was to
determine if 3D US may be useful in addition to current methods of diagnosis by
concentrating on individuals with known or suspected abnormalities. Using skilled
physicians who are proficient in 3D US imaging along with a rigorous patient screening
process highlight the goal of optimizing the chances of gaining valuable information from
this cutting-edge imaging method.
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2D US

When it came to two-dimensional (2D) sonography, the exams included
transvaginal and transabdominal images. ATL HDI or ATL Ultramark 9 from ATL in
Belleview, WA, USA, as well as the Acuson 128 XP from Acuson in Mountain View, CA,
USA, were among the several pieces of equipment used for the imaging processes. For
these scans, transducers running at 3.5 and 5.0 MHz were used. Physicians with the
necessary qualifications or expert sonographers performed the scans. The findings were
then interpreted by fetal imaging experts whose level of experience was comparable to
that of the researchers who analyzed the three-dimensional (3D) ultrasound (US)
examinations. This made sure that the experience level in evaluating the imaging data
across both 2D and 3D was constant and comparable.

3D Ultrasound:

Regarding three-dimensional (3D) sonography, the imaging procedure made use of
commercially accessible apparatus, namely the Combison 530 manufactured by Kretz
Technik and Medison located in Pleasanton, California, USA. Transabdominal transducers
operating at 3.5 and 5.0 MHz, as well as endovaginal annular array transducers working
at 7.5 MHz, were utilized to obtain both two-dimensional (2D) and three-dimensional
(3D) ultrasound (US) pictures. These scans were performed by doctors or sonographers
with the necessary training.

Originally, real-time 2D US scans were used to identify the region of interest. The
transducer housing then stayed still as it was mechanically swept across the item being
photographed in order to get 3D US volumes. Acquisition times varied between two and
six seconds for each volume, with repetitions in the event that the fetus moves during the
learning process. About two to five volume data sets were required for each anomaly,
and they were effectively rebuilt in less than four seconds. Afterwards, the collected data
was kept on detachable hard drives in cartridge form.

Notably, time restrictions resulted in the removal of several abnormalities from 3D
US scanning in cases when patients presented with numerous anomalies. To provide a
consistent comparison between the two modalities, only the abnormalities that were
evaluated using both 2D and 3D US imaging were included in the research in these
situations.

Exam of the Pictures:

Following the acquisition of three-dimensional (3D) ultrasound (US) volume data,
planar and generated pictures were shown as part of the analysis process. Planar pictures
could be viewed from any angle inside the volume and were similar to traditional two-
dimensional (2D) images. Render pictures, on the other hand, included data from the full
volume or a subvolume, and the examiner may adjust the equipment's settings to
highlight certain surfaces or bones. The complex procedure of picture rendering was
carried out by qualified sonographers or doctors working under the direction of the
principal investigator.

Coronal, sagittal, and transverse planes were visible through the fetus after the
planar pictures were carefully rotated into typical anatomical orientation after being
recovered from the volume data. One might then explore these pictures interactively by
individually scrolling over each plane. Crucially, As soon as planar pictures were acquired,
they were made available, allowing for a quick evaluation before the patient left the
ultrasound room. After then, one to three volumes on average were chosen to be
rendered.

Using a rectangular box in each of the three planes, a subvolume of interest was
isolated to create the displayed pictures. Applying threshold values specific to the target
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tissue (soft tissue or bone) was done. Depending on the body part being scanned,
rendered pictures were calculated using views spanning an angle range of 60—360° (along
a vertical axis). Six to twenty photos were usually displayed in a rotating fashion.
Depending on how many photos were computed, the rendering process might take
anywhere from three to fifteen minutes.

Planar and rendered pictures were shown concurrently; when navigating through
the planar images, the rendered image functioned as a guide (see Figure 1). The final 3D
US pictures were definitively interpreted by fetal imaging specialists (D.H.P., N.E.B,,
D.D.J.). To ascertain whether the 3D US pictures were inferior to the 2D US images,
offered more information, or were equal, these experts performed a subjective
assessment.

Sometimes the 2D US scans were conducted by the same doctor who read the 3D
US scans. But weeks or months after the 2D trial was completed, the evaluation of
whether the 3D studies offered more information took place. Furthermore, an
assessment was conducted to determine if the 3D US examination had an impact on the
patient's clinical care. Through direct contact with the patient or her physician, autopsy
reports, and medical records, the clinical results of every pregnancy were painstakingly
documented. Notably, 19 instances included pregnancy termination. With the exception
of one patient (who had an encephalocele) who had a dilatation and curettage operation,
all of the outcome information was confirmed.

3. Results

After 63 individuals with 103 abnormalities were evaluated using two-dimensional
(2D) and three-dimensional (3D) ultrasound (US), a comparative study showed that 51%
of the anomalies may be further explained by 3D US pictures. Table 1 shows that in 46
anomalies (45%), the 3D photos were judged to be as good as the information gleaned
from 2D US, and in four anomalies (4%), the 3D images were deemed to be worse.

In some patient subgroups, such as those with abnormalities of the central nervous
system (CNS), abnormalities of the face profile, abnormalities of the skeleton, and
abnormalities pertaining to the hands and feet, the usefulness of 3D US was very evident.
3D US pictures added information in 92% of cases in the subgroup of extracerebral CNS
abnormalities, which includes encephaloceles and spinal neural tube malformations.

In 92% of instances (12 out of 13) in the subgroup with extracerebral CNS
abnormalities, such as encephaloceles and spinal neural tube malformations, 3D US
pictures added new information. This modality was particularly helpful in precisely
localizing spinal abnormalities by using the volume-rendered image as a reference and
simultaneous multiplanar imaging.
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Table 1
Site Abmormality Scammed Advamtageous Equal Disadvamtageous Age ramge
CNS 19 12 7 0
Spinal Neural Tube Defect 10 10 0 0 16-32
Encephalocele 3 2 1 0 12-27
Holoprosencephaly 3 0 3 0 15-36
Anencephaly 2 0 2 0 28-35
Dandy-Walker 1 0 1 0 38
Facial 28 15 13 0
Cleft lip/palate 16 7 9 0 15-35
Micrognathia 5 5 0 0 17-32
Hypotelorism 5 1 4 0 15-38
Midface hypoplasia 1 1 0 0 24
Single nostril 1 1 0 0 36
Skeletal 36 19 17 0
Club foot 11 7 4 0 16-35
Scoliosis 7 4 3 0 16-35
Short limb(s) 7 1 6 0 17-32
Contractures 2 1 1 0 21-35
Segmentation defect 2 1 1 0 22-35
Rocker bottom feet 2 1 1 0 22-23
Hypoplastic scapulae 1 1 0 0 32
Short ribs 1 1 0 0 24
Leg mass 1 1 0 0 25
Single bone forearms 1 0 1 0 19
Clenched hands 1 1 0 0 17
Abdominal 8 2 5 1
Omphalocele 4 1 3 0 17-35
Wall defect (bands) 2 1 0 1 18-19
Castroschisis 1 0 1 0 21
Diaphragmatic hernia 1 0 1 0 18
Cardiac 2 0 0 2
Transposition 1 0 0 1 23
Atrio-ventricular canal 1 0 0 1 33
Cenitourinary 4 2 1 1
Posterior urethral valves 1 1 0 0 20
Dysplastic kidneys 1 0 1 0 22
Bladder exstrophy 1 1 0 0 22
Cloacal dysgenesis 1 0 0 1 20
Miscellaneous 6 3 3 0
Cystic hygroma 3 0 3 0 16-35
Umbilical cord cyst 1 1 0 0 21
Conjoined twins 1 1 0 0 17
Abdominal pregnancy 1 1 0 0 35
3 6 4

Total

103

[é)]

N

In cases of encephaloceles, 3D US was useful in pinpointing the precise position of
the extracranial mass and quantifying the extracranial tissue—aspects that 2D US proved
difficult to determine. Notably, in four of the five instances, only 3D US revealed the
presence of micrognathia and midface hypoplasia, conditions that can only be identified
by an aberrant fetal profile. Figure 1
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Figure 1 Three-dimensional planar and rendered images in a 21-week fetus with myelomeningocele. (a) Axial planar
image demonstrates ‘lemon’, flattening of the parietal bones (arrows) and ‘banana’, the rounded shape of the
cerebellum (arrowhead) signs. (b) Orthogonal planarimages (upper left coronal, upper right sagittal, lower left axial)
demonstrate the vertebral defect and myelomeningocele (sac, arrows). Note localization of first sacral vertebral body at
the level of the upper iliac wings on the rendered image (lower right), as indicated by the referenceline.

In five out of six cases, 3D US provided a superior visual representation of axial
skeletal abnormalities such scoliosis or segmentation errors than 2D US. 56% of
instances (five out of nine patients) showed that 3D US provided a superior visualization
of axial skeletal abnormalities, such as scoliosis or segmentation deficits, than 2D US.
Rotating volume-rendered pictures made this better visualization possible. Furthermore,
by utilizing planar pictures and minimum volume rotations to scroll across the volume,
two cases of hemivertebrae were successfully evaluated.

3D US scans were shown to be superior to 2D US imaging in 63% of the cases
involving fetuses with hand or foot abnormalities (10 out of 16 cases). This includes
examples with club and rocker bottom feet, as well as clenched or constricted hands.
The capacity to put extremities in standard orientations (coronal, sagittal, and axial) and
systematic assessment were the main benefits of 3D US in these situations. For a better
comprehension of abnormalities, a systematic assessment using volume scrolling and
rotation of extremities along the long axis of bones is recommended.

Six abnormalities not detectable on 2D US imaging were found overall using 3D US
imaging. These included one neural tube abnormality, four cases of micrognathia, and
one case of hypoplastic scapulae. The identification of campomelic dysplasia, a
particular skeletal abnormality, was made possible by the discovery of hypoplastic
scapulae, which eventually helped the fetus survive. Figure 2
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Figure 2 Bladder exstrophy in a 22-week female fetus as seen on orthogonal planar images derived from volumetric data.
(a) Coronal imageshows an anterior soft-tissue structure resembling a scrotum (arrows). (b) Transverse image through the
same point as image in A demon- strates a complex solid and cystic mass protruding from the anterior abdominal wall
(arrows).

When technical difficulties like obesity or fetal placement resulted in less-than-
ideal 2D US scans, the value of 3D ultrasound (US) imaging in supplying extra
information became especially clear. In particular, 3D US scans were very helpful when it
was difficult to achieve the best 2D US imaging plane. This was especially noticeable in
cases where arbitrary plane selection aided in image interpretation, such as when
evaluating the sagittal fetal facial profile, identifying the true axial plane for cleft palate
assessment, looking at complex abdominal or genitourinary anomalies, and localizing
neural tube defects.

Compared to 2D US scans, 3D US scans contributed little to no information in a
subset of instances (46 out of 103 abnormalities). Cases where 3D US was not useful
were more common when the anomaly was easily visible on 2D US or when the imaging
characteristics—such as very early gestational age or the presence of the placenta or
fetal part right next to the anomaly—were not ideal for collecting 3D US data. Notably,
no new information was obtained on cases of brain abnormalities (anencephaly,
holoprosencephaly, or Dandy-Walker deformity) or cardiovascular anomalies
(atrioventricular canal and transposition) in the patient group.

It was discovered that 2D US scans were more beneficial than 3D US images in
four patients. In two instances, technical factors—mostly pertaining to fetal
positioning—were important in explaining why the 3D US volumes produced less clear
pictures than the typical 2D US studies. In one case, the location of the second twin
made it difficult to get the best volume acquisition for a twin pregnancy with several
abnormalities. In a different instance, there was a fetus with limb-body-wall complex
that showed severe anatomical disruption, making it difficult to locate typical
landmarks. Both of the two individuals that were left had heart abnormalities. In one
instance, a transposition of the great vessels was detected as aberrant on 3D US, but a
regular 2D US fetal echocardiography provided a more precise definition. In another, an
atrioventricular canal abnormality detected on 2D US was not evident on 3D US. Figure 3
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Figure 3A Sagittal image derived from volumetric data in
a 20-week fetus with posterior urethral valves. The
keyhole' appearance of the bladder and distention of the
posterior urethra (arrows) are easier to visualize than
with the corresponding 2D US images due to the ability
to select an arbitrary plane. (Cranial to left of image,

Figure 38 Three-dimensional planar and rendered
images of limb body-wall complex. Abdominal contents
are seen extruded into the amniotic fluid. Note the
amniotic band (double arrows) stretching between the
abdominal organs and an adjacent limb (single arrow).
The planar images (upper left, upper right and lower left)

caudal to right. B bladder.) are obli qued, rather than standard orientations,

although they are perpendi cular to each other. The
rendered image is in the lower right box

When technical difficulties like obesity or fetal placement resulted in less-than-
ideal 2D US scans, the value of 3D ultrasound (US) imaging in supplying extra
information became especially clear. In particular, 3D US scans were very helpful when it
was difficult to achieve the best 2D US imaging plane. This was especially noticeable in
cases where arbitrary plane selection aided in image interpretation, such as when
evaluating the sagittal fetal facial profile, identifying the true axial plane for cleft palate
assessment, looking at complex abdominal or genitourinary anomalies, and localizing
neural tube defects.

Compared to 2D US scans, 3D US scans contributed little to no information in a
subset of instances (46 out of 103 abnormalities). Cases where 3D US was not useful
were more common when the anomaly was easily visible on 2D US or when the imaging
characteristics—such as very early gestational age or the presence of the placenta or
fetal part right next to the anomaly—were not ideal for collecting 3D US data. Notably,
no new information was obtained on cases of brain abnormalities (anencephaly,
holoprosencephaly, or Dandy-Walker deformity) or cardiovascular anomalies
(atrioventricular canal and transposition) in the patient group. Figure 4

Figure 4 Orthogonal planar images derived from volumetric data in a 19-week fetus with a neural tube defect. Upper
left image is coronal, upper right image is sagittal and lower left image is transverse. Bottom right image is a diagram
depicting the location of the identified plane within volume data. (a) Normal orientation of the posterior elements
(arrows) is seen above the level of a neural tube defect. (b) Abnormallysplayed posterior elements (arrows) are easily
appreciated on transverse images at the level of the defect (second lumbar vertebra).
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It was discovered that 2D US scans were more beneficial than 3D US images in
four patients. In two instances, technical factors—mostly pertaining to fetal
positioning—were important in explaining why the 3D US volumes produced less clear
pictures than the typical 2D US studies. In one case, the location of the second twin
made it difficult to get the best volume acquisition for a twin pregnancy with several
abnormalities. In a different instance, there was a fetus with limb-body-wall complex
that showed severe anatomical disruption, making it difficult to locate typical
landmarks. Both of the two individuals that were left had heart abnormalities.
Atrioventricular canal defects detected on 2D US were not discernible on 3D US in one
instance, and transposition of the great vessels, while acknowledged as abnormal on 3D
US, while a typical 2D US fetal echocardiography provided a more precise diagnosis.

Three cases (5% of patients) had their patient care changed as a consequence of
the 3D ultrasound (US) scan results. One such case had a patient who, at 22 weeks
gestation, had 2D US pictures that clearly showed a cleft lip but not a cleft palate. The
patient first made the decision to end the pregnancy due to cleft palate, rather than a
single cleft lip, after receiving counseling. The use of 3D US imaging confirmed the
existence of a cleft palate and greatly improved diagnostic confidence. The patient was
better equipped to decide whether to end the pregnancy after receiving this extra
information.

In another case, following the 2D US test, a patient whose fetus was identified
with cleft lip and palate at 21 weeks gestational age was unsure about pursuing the
pregnancy. The patient decided to carry on the pregnancy after seeing rendered 3D US
photos of the unborn face, which gave a more thorough visual impression.

In the third case, an obese patient had biochemical laboratory findings that, at 19
weeks gestation, indicated a strong clinical suspicion of a neural tube abnormality. While
endovaginal 3D imaging was important, inadequate imaging features made it difficult to
identify an aberration in the transverse plane using 2D US. A spinal neural tube defect
was discovered by 3D imaging, and planar pictures were used to pinpoint the precise
degree of abnormality rebuild from the volume, including vital details for the care of the
patient. Figure 5

Figure 5 Two-dimensional US and rendered 3D US images of the lips in a 32-week fetus. (a) 2D US coronal image
demonstrates a unilateralcleft lip (arrow). It is difficult for an untrained observer to appreciate the planar anatomy. (b)
Surface- rendered 3D US oblique image again demonstrates the cleft (arrow), in a form that patients can more easily
understand. The double arrow demonstrates level of eyes. White densities obscuring the left eye are from the adjacent
placenta
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4. Discussion

When used in conjunction with 2D US in this investigation, 3D ultrasound (US)
yielded new information in 51% of the abnormalities when compared to 2D US alone.
This effectiveness is similar to a research by Bastiaansen et al. in which 62% of
abnormalities had extra information provided by 3D US.[10] Standard 2D US scans did not
display the distinctive visualizations that were provided by the 3D US photos, which were
accessible in both planar and rendered versions.[11] For the majority of abnormalities,
planar pictures generated from 3D US volumes were typically more useful for physician
interpretation than rendered images.[12]

Compared to 2D US scans, planar pictures created from volumetric data have a
number of benefits. First, for the 2D depiction of anatomy, orthogonal planes might be
optimized thanks to volumetric data.[13] Secondly, the usual orientation of anatomies
(axial, sagittal, and coronal planes) made it easier to quickly evaluate irregularities.[14]
Thirdly, because of fetal position, 2D US often made it difficult to capture certain imaging
planes, such as the fetal profile.[15] In contrast, 3D US consistently and reliably obtained
these planes. This made it easier to diagnose many fetuses with micrognathia.[16] The
capacity to go through a large number of photos made it possible to determine the ideal
level, which improved diagnostic confidence in situations like cleft palate. Nonstandard
oblique planes were also useful for assessing more complicated abnormalities, such as
aberrant curvatures of the spine or limbs, omphaloceles, abdominal wall deformities, and
malformations of the genitourinary tract.[17]

When 2D US sonography was limited by technical issues, planar 3D US pictures
were very useful. In an obese patient, For example, endovaginal 3D US imaging accurately
identified the level of a myelomeningocele in an obese patient with a neural tube defect,
a task that could not be achieved using transabdominal or endovaginal 2D US imaging.
The utilization of rendered pictures was advantageous in comprehending intricate
structural abnormalities as they illustrated certain parts of the volume data and offered
distinct points of reference for analyzing orthogonal planar images. In situations of limb
abnormalities, body wall defects, or cleft lip and palate, they were very helpful.
Understanding anatomy was made easier by rotating the produced pictures, especially
when evaluating cleft lips, neural tube anomalies, scoliosis, hemivertebrae, club foot, and
hand deformities.[18]

In terms of data storage, 3D US also provided benefits over 2D US. On detachable
hard drives, volumetric data were kept, enabling picture post-processing and editing
using pictures taken by many doctors. The complete 3D US volume was saved, allowing
for examinations at a later date for critical evaluation or discovery of previously missed
results.[19]

Three cases (5% of patients) showed that 3D US had an influence on patient
treatment with regard to obstetrical management. The study found that some
abnormalities, like as instances of micrognathia, a neural tube defect, and hypoplastic
scapulae, were identified using 3D US that were not apparent with 2D US. Even in cases
when planar pictures provided sufficient visibility of the abnormality for diagnostic
reasons, the ability to rotate displayed images helped parents make decisions. Enhanced
assurance in determining the degree of irregularities furnished additional details for
families and advising medical professionals to make knowledgeable choices. In general,
3D US showed greater levels of confidence in comparison to 2D US in conditions including
club foot and cleft palate that were frequently unclear or challenging to diagnose,
particularly for prenatal imaging experts with less training. The study hypothesizes that
3D US may become less operator-dependent than 2D US imaging as technology develops
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and makes volumetric data processing simpler. In addition, remote specialist assessments
will be made easier by the electronic distribution of volumetric data to other places.[20]

Previous research have noted the difficulties in diagnosing congenital heart
abnormalities using nongated 3D ultrasonography (US). Two cardiac anomalies were
included in this investigation, and it was determined that their 3D US scans were inferior
to their 2D US imaging. It is important to note that following this investigation, both
patients had formal (2D) fetal echocardiography. Although some studies (Zosmer et al.,
for example) have shown that nongated 3D US may be helpful in assessing the fetal heart,
the conclusion reached here is that real-time 2D sonography appears to be a more
effective way to visualize cardiac abnormalities at this stage. The use of cardiac gating in
conjunction with 3D echocardiography is looking promising, since early findings suggest
that it may help identify congenital heart disease in the future.[21, 22]

It's important to note that the typical ultrasound examination took a lot longer due
to the 3D scanning procedure. Every anomaly was recorded in many volumes, with an
average of two to five recordings. A quick evaluation of these volumes was done, and
before the patient left, one or two rendered pictures were created for them to see. After
the patient departed the examination area, more volume data manipulation
(thresholding, subvolume selection, etc.) was done and more rendered pictures were
created. Approximately thirty minutes were needed to complete a successful 3D US scan;
another thirty minutes were needed for volumetric data preparation and analysis.
Although this period of time could now be seen as long, technological developments,
such as quicker acquisition longer processing times, easier computer data manipulation,
and more readily available equipment are all anticipated to lead to quicker room
throughput. As a result, 3D US scanning will probably be more widely accepted and useful
in everyday clinical settings.[23, 24]

Selection bias affected the patients in this study's population. The majority of
patients were given the opportunity to take part following a routine 2D US that revealed
an aberration or prompted concerns about one. This led to a bias away from small
abnormalities overlooked during routine scanning, since anomalies not picked up on
standard 2D obstetric sonography were less likely to be investigated with 3D US.
Furthermore, patients were mostly enrolled when a certain doctor was available to do
the 3D research. Patients with anencephaly, for example, for whom 3D US was not
thought to be beneficial, were not aggressively sought out. When assessing the study
results, one should take into account the influence that this selective recruiting approach
has on the data.[25, 26]

Our research indicates that 3D ultrasound (US) may be used to supplement
traditional 2D US imaging with focused research. 3D US scans demonstrated their
potential advantages throughout our analysis, frequently yielding extra data beyond what
was visible in 2D US imaging. The most significant benefits of 3D US were shown in
situations with axial spine and neural tube malformations, as well as face deformities,
hand, and foot abnormalities. In many ways, planar pictures created from 3D US data
were essential. When compared to conventional 2D US, they provided a more
comprehensive image that helped identify cleft palates and micrognathia. Additionally,
planar scans helped to more precisely localize spinal levels in cases of myelomeningocele.

The relationship between clinical performance evaluation, malpractice prevention,
and the study "Clinical Impact and Outcome when Comparing 3D Ultrasound versus 2D
Ultrasound in Ante-Natal Detection of Fetal Anomalies" can be understood as follows;
The study evaluates the clinical performance of both 2D and 3D ultrasound imaging
modalities in detecting fetal anomalies. By comparing the diagnostic efficacy of these
modalities, the study assesses their ability to provide accurate and comprehensive
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information about fetal abnormalities. Clinical performance evaluation involves analyzing
the sensitivity, specificity, and overall diagnostic accuracy of these imaging techniques,
which are crucial for effective prenatal screening and diagnosis. The use of advanced
imaging modalities like 3D ultrasound in prenatal care carries implications for malpractice
prevention. Ensuring that healthcare providers have access to the most effective
diagnostic tools is essential for preventing diagnostic errors and potential malpractice
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