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Abstract

Objectives: To explore the potential role of generative
artificial intelligence (GenAl) in enhancing patient coun-
seling following prenatal ultrasound diagnosis of fetal mal-
formations, with an emphasis on clinical utility, patient
comprehension, and ethical implementation.

Background: The detection of fetal anomalies during the
mid-trimester ultrasound is emotionally distressing for pa-
tients and presents significant challenges in communication
and decision-making. Generative Al tools, such as GPT-4 and
similar models, offer novel opportunities to support clini-
cians in delivering accurate, empathetic, and accessible
counseling while preserving the physician’s central role.
Methods: We present a narrative review and applied
framework illustrating how GenAl can assist obstetricians
before, during, and after the fetal anomaly scan. Use cases
include lay summaries, visual aids, anticipatory guidance,
multilingual translation, and emotional support. Tables and
sample prompts demonstrate practical applications across a
range of anomalies.

Keywords: fetus as a patient; ultrasound; counseling;
empathy; generative artificial intelligence; GAI

Introduction

The anatomic ultrasound, typically performed between 18 and
22 weeks of gestation, serves as a critical milestone in prenatal
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care, systematically evaluating fetal anatomy to detect struc-
tural anomalies [1, 2]. While most examinations reveal normal
findings, the detection of fetal malformations occurs in
approximately 2-3% of pregnancies [3]. These diagnoses are
often unexpected and profoundly distressing for prospective
parents, transforming what was anticipated as a routine,
reassuring examination into a moment of shock, uncertainty,
and grief. The emotional impact extends beyond the immedi-
ate diagnosis, as families must rapidly process complex med-
ical information, understand prognosis, and navigate difficult
decisions about pregnancy management and future care. In
these pivotal moments, clinicians bear the responsibility not
only to deliver accurate medical information but also to pro-
vide compassionate support, clear communication, and
ongoing guidance throughout the decision-making process.

Generative artificial intelligence (GenAl or GAI) refers
to advanced models capable of generating human-like text,
images, audio, or code in response to user prompts.
Emerging prominently in 2022-2023, models such as GPT-4
(OpenAl), Gemini (Google), Claude (Anthropic), Perplexity,
Meta’s LLaMA, and Mistral build on large language models
trained on extensive medical, scientific, and general data-
sets. These tools are increasingly accessible through clinical
platforms and web-based interfaces, enabling integration
into healthcare workflows with appropriate training and
oversight [4-16].

For clinicians, GenAlI offers novel support in communi-
cating complex and emotionally sensitive medical informa-
tion. It has demonstrated utility in documentation, patient
education, clinical decision support, and medical imaging
interpretation [17]. In obstetrics specifically, GenAl enhances
patient engagement, comprehension, and continuity of care
across diverse clinical scenarios [17-19]. By translating
technical findings, anticipating questions, and reinforcing
key messages, it supports more effective and empathetic
communication. In fetal counseling, its advantages include
24/7 availability, bias-free synthesis of current literature,
and personalized, scalable communication - enabling
consistent, high-quality care across varied healthcare set-
tings (Table 1).
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Generative Al applications in
pregnancy ultrasonography

In perinatal care, before, during, and after an anatomic ul-
trasound, and especially following the diagnosis of and
abnormal ultrasound such as a fetal anomaly, GenAlI offers a
new layer of support. When applied thoughtfully, it can
complement the obstetrician’s role by tailoring communi-
cation, improving understanding, and reinforcing empathy
during one of the most challenging conversations in ob-
stetrics [15, 16, 20].

Before the ultrasound appointment, Generative Al
(GenAl) can help by creating a simple, easy-to-read infor-
mation sheet for pregnant patients. This sheet can explain
what the ultrasound is for, what kinds of things it might
show, and what to expect during the visit. Using plain
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language and clear examples, GenAl can help reduce anxiety
and make patients feel more prepared(Table 2).

During ultrasound and prior to formal diagnosis, clini-
cians can use GenAl to assist in the differential diagnosis of
sonographic findings [1-3]. By entering observed
features — e.g, cranial size, echogenicity, or limb
abnormalities — models can generate lists of possible
anomalies or syndromes, along with literature-based guid-
ance on imaging or evaluation. These tools can enhance
diagnostic confidence, support structured reporting, and
link findings to relevant coding systems or clinical guide-
lines. Table 3 illustrates GAT’s ability to enhance diagnostic
accuracy by providing instant access to syndrome associa-
tions linked to specific fetal anomalies and systematically
identifying additional ultrasound features that should be
evaluated to confirm or exclude syndromic involvement. In
real-time, GenAl can also suggest next steps for targeted

Table 1: Advantages of the use of generative artificial intelligence in fetal ultrasound and counseling.

Advantage Description

Application in fetal counseling

24/7 Availability

workload
Comprehensive litera-
ture integration
Objective & bias-free
analysis
Enhanced empathetic
communication

journals, and clinical guidelines
subjective interpretations
dation and compassionate phrasing

Multilingual & cultural

adaptation nuance and cultural sensitivity

Personalized content Tailors information to specific gestational age, anomaly
generation type, severity, and family circumstances

Rapid information Analyzes complex medical data and generates compre-
processing hensive summaries within seconds

Standardization of Ensures consistent, high-quality counseling materials
quality across all providers and institutions

Real-time knowledge Incorporates newest medical findings, guidelines, and best
updates practices as they become available

Visual aid creation
ical representations
Anticipatory guidance

generation comprehensive responses

Documentation Creates detailed, structured records of counseling sessions
enhancement and patient interactions

Decision support Links counseling content to evidence-based treatment al-
integration gorithms and outcome predictions

Scalability & accessibility
limited settings and underserved populations

GAI systems operate continuously without tiredness,
maintaining consistent performance regardless of time or

Instantly accesses and synthesizes vast medical databases,
Eliminates human emotional fatigue, personal biases, and

Generates patient-centered language with emotional vali-

Provides accurate translations while preserving medical

Generates diagrams, illustrations, and simplified anatom-

Predicts common questions and concerns to prepare

Extends high-quality counseling support to resource-

Provides reliable support for urgent consultations and after-hours
patient questions without compromising quality

Incorporates latest research on fetal anomalies, treatment pro-
tocols, and outcome data into counseling materials

Ensures consistent, evidence-based information delivery regard-
less of clinician mood, experience, or personal views

Creates counseling materials that acknowledge parental distress
and provide emotional support through carefully crafted
language

Delivers culturally appropriate counseling content in multiple
languages for diverse patient populations

Creates individualized explanations and care plans based on
unique patient characteristics and clinical findings

Quickly produces detailed counseling materials, FAQs, and
educational content during or immediately after ultrasound
Reduces variability in counseling quality regardless of clinician
experience or institutional resources

Ensures counseling content reflects most current evidence-based
recommendations and treatment options

Creates customized visual explanations of fetal anomalies that
enhance patient understanding and retention

Develops personalized FAQ sheets and prepares families for up-
coming consultations and decision points

Generates comprehensive documentation for continuity of care
and medicolegal protection

Provides families with data-driven insights about prognosis,
treatment options, and expected outcomes

Democratizes access to expert-level counseling materials
regardless of geographic or economic constraints

Prompt Example to create this table: “Create a comprehensive table listing the top advantages of using generative Al for [specific medical domain]. For each
advantage, include: (1) a clear title, (2) a brief description of the capability, and (3) specific application examples in the medical context. Organize by priority/
importance and focus on practical benefits like objectivity, 24/7 availability, empathy enhancement, literature integration, personalization, and scalability.
Format as a markdown table with columns for rank, advantage, description, and application”.
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Table 2: Example of a patient-facing information sheet generated by GenAl to prepare pregnant individuals for the 20-week anatomic ultrasound (6th-

grade reading level).

Your 20-week ultrasound: what to expect
What is this ultrasound for?

This special ultrasound is sometimes called the “anatomy scan.” It usually happens between 18 and 22 weeks of pregnancy. It helps your doctor check how

your baby is growing and developing.
What will the doctor look at?

During the ultrasound, the doctor or technician will carefully look at many parts of your fetus’ body. They will check:

The head and brain - to make sure the shape and size look normal
The face - including the nose, lips, and eyes

The heart - to check the heartbeat and the four chambers of the heart
The spine - to look for curves or gaps

The stomach and kidneys - to check for size and placement

The bladder - to make sure it’s filling and emptying

The sex (if you want to know) - sometimes it’s clear, sometimes not
The amount of amniotic fluid - the water around your baby

The placenta - where it is and how it’s working

The umbilical cord - to make sure blood and oxygen are flowing well
What happens during the ultrasound?

The arms, legs, hands, and feet - to count fingers and toes and see movement

You will lie down on a soft bed. Gel will be placed on your belly, and a small device called a probe will glide over your skin. It does not hurt. A screen will show

images of your baby in real time.
How long will it take?

It usually takes about 30-45 min. If your fetus is moving a lot, it may take a bit longer.

Why is this ultrasound important?

This scan helps find out if everything looks okay or if something might need a closer look. Most fetuses are healthy, but if there is something different, this

test helps your doctor plan next steps.
What should I do before the ultrasound?

You may be asked to drink water beforehand. This helps get better pictures. You can ask your clinic for instructions.

Can someone come with me?
Yes! You can usually bring a support person, but check with your provider or

clinic first.

Prompt example to create this table: “create a 6th-grade reading level information sheet for pregnant patients preparing for their 20-week anatomy
ultrasound. Explain clearly what the ultrasound is for, what body parts are examined, what to expect during the visit, and why it is important. Use simple
language, short sentences, and a reassuring tone suitable for wide patient use.”

imaging, help identify atypical or rare presentations, and
flag potential syndromic associations for further consider-
ation. For trainees and less experienced providers, GenAl
may serve as an educational support, reinforcing pattern
recognition and improving familiarity with anomaly-
specific terminology. Used judiciously, these applications
can contribute to more consistent, informed, and timely
assessment of complex cases.

After the ultrasound, and especially when there is an
abnormal ultrasound and a fetal issue has been identified
(Table 4), GenAlI can help bridge the gap between clinical
findings and patient understanding. It can generate indi-
vidualized summaries of the ultrasound results using plain
language, tailored to the specific diagnosis, gestational age,
and care plan. These summaries can be reviewed with the
patient, printed, or accessed at home - allowing families
time to reflect and revisit the information at their own pace.
GenAl can also create visual aids, such as labeled diagrams
or simplified illustrations of the affected anatomy, which

enhance comprehension and make abstract or unfamiliar
diagnoses more concrete. In addition, it can generate antic-
ipatory guidance, such as personalized FAQs, likely next
steps, and questions to consider during upcoming consulta-
tions. For patients facing language or literacy barriers,
GenAl can translate content into multiple languages while
preserving nuance and clinical accuracy. By supporting
clarity, repetition, and emotional preparedness, these tools
can reduce confusion, improve shared decision-making, and
extend the reach of the clinical team.

Counseling with GAI

Counseling following the detection of a fetal anomaly during
the anatomic ultrasound is one of the most sensitive and
consequential encounters in obstetrics. Communication
must be clear, compassionate, and tailored to the patient’s
emotional readiness and level of understanding. Although
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Table 3: Classic fetal malformations: syndrome associations and additional features to evaluate.

Primary malformation

Associated syndromes

Additional features to assess

Ventricular septal defect
Spina bifida

Cleft lip/palate
Ompbhalocele

Cystic Hygroma
Holoprosencephaly
Congenital diaphragmatic
hernia

Renal agenesis

Gastroschisis
Encephalocele
Clubfoot

Polydactyly
Cardiac defects (complex)

Duodenal atresia
Anencephaly

DiGeorge syndrome, down syndrome,
CHARGE
Arnold-Chiari I, Meckel-Gruber

Pierre Robin Sequence, Trisomy 13

Beckwith-Wiedemann, pentalogy of
cantrell

Turner syndrome, Noonan syndrome
Trisomy 13, Smith-Lemli-Opitz
Pallister-Killian, Fryns syndrome

VACTERL, Fraser syndrome

Isolated (rarely syndromic)
Meckel-Gruber, Walker-Warburg
Distal arthrogryposis,
Myelomeningocele

Trisomy 13, Bardet-Bied|, Ellis-van
creveld

CHARGE, Noonan, DiGeorge
Down syndrome, VACTERL
Amniotic band sequence

Thymic hypoplasia, great vessel abnormalities, facial profile, nuchal fold thick-
ness, shortened limbs

Hydrocephalus, cerebellar abnormalities, encephalocele, polycystic kidneys,
polydactyly

Micrognathia, cardiac defects, holoprosencephaly, polydactyly, growth
restriction

Macroglossia, organomegaly, cardiac defects, diaphragmatic hernia, sternal
defects

Hydrops fetalis, cardiac defects, renal abnormalities, growth restriction

Facial clefts, polydactyly, cardiac defects, growth restriction, limb abnormalities
Cardiac defects, limb abnormalities, facial dysmorphisms, growth restriction

Vertebral defects, cardiac anomalies, esophageal atresia, limb defects, genital
abnormalities

Bowel atresia, cardiac defects, growth restriction, oligohydramnios

Polycystic kidneys, polydactyly, cerebellar abnormalities, eye abnormalities
Joint contractures, spinal abnormalities, facial abnormalities

Cardiac defects, holoprosencephaly, short limbs, renal abnormalities
Choanal atresia, growth restriction, ear abnormalities, genital abnormalities

Cardiac defects, nuchal fold thickness, vertebral abnormalities, limb defects
Limb defects, abdominal wall defects, facial clefts

Example of a prompt to create this table: “generate a clinical reference table linking common fetal anomalies to their syndrome associations and additional
ultrasound features to evaluate. Include the most clinically relevant syndromes and specific anatomical structures to assess for each anomaly to guide
comprehensive fetal evaluation.” This prompt structure helps create systematic differential diagnosis aids for any specialty where pattern recognition and

comprehensive evaluation protocols are important.

many institutions have developed protocols for delivering
serious diagnoses, the quality and consistency of counseling
vary widely. Generative Al can offer valuable support at
multiple stages of this process [21-24].

GenAl can generate layperson summaries that reflect
the specific anomaly, gestational age, and management
plan - offering families a more accessible and personalized
explanation than generic educational material. It can also
create visual aids, such as annotated diagrams and
simplified anatomical illustrations, to make structural ab-
normalities more comprehensible. These tools help bridge
gaps in health literacy and improve retention of complex
information.

Additionally, GenAl can simulate common questions
and provide anticipatory guidance in the form of customized
FAQ sheets, helping patients prepare for multidisciplinary
consultations or genetic counseling. It can translate content
into multiple languages while preserving nuance and clin-
ical accuracy, enhancing communication in diverse pop-
ulations. Used ethically and under clinical oversight, GenAl
has the potential to improve patient understanding, reduce
decisional conflict, and reinforce empathy during some of
the most difficult conversations in obstetric care.

GenAl can be especially valuable when counseling in-
volves specific malformations, such as spina bifida,
congenital diaphragmatic hernia, cleft lip and palate, or
cardiac anomalies. It is particularly helpful in cases
involving rare or unfamiliar anomalies, where clinicians
may have limited time or resources to prepare tailored ex-
planations. Each of these diagnoses carries a distinct range
of prognostic implications, care pathways, and emotional
responses. GenAl can generate condition-specific sum-
maries that are not only medically accurate but also
appropriately framed for the patient’s emotional and
cognitive readiness. These summaries can be updated in real
time as new information emerges — from additional imaging,
genetic testing, or multidisciplinary input — ensuring that
the content evolves alongside the clinical picture.

For example, in the case of a suspected ventricular
septal defect, GenAl can initially provide a general expla-
nation of the condition and potential implications, and later
revise the content if follow-up echocardiography confirms
isolated vs. syndromic involvement. Importantly, GenAl can
help convey both present findings and future steps, such as
surveillance plans, likely consultations, and potential post-
natal interventions. For families coping with uncertainty,
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Table 4: Generative Al (GenAl) assistance after a fetal malformation detected by ultrasound.

Function

Description

Benefit to patient and clinician

1. Layperson summary
generation

2. Personalized care plan
summaries

3. Visual aid creation

4. Anticipatory guidance
content

5. Multilingual translation

6. Health literacy optimization
7. Print-ready summaries

8. Question prompt lists

9. Psychosocial resource linking
10. Values-based framing

11. Timeline visualization

12. Documentation support

Creates plain-language explanations of findings tailored to diagnosis
and gestational age
Outlines individualized next steps based on clinical context

Generates labeled diagrams or simplified illustrations of the anomaly
Provides FAQs, likely next steps, and common concerns

Translates content while preserving clinical nuance and cultural
appropriateness

Adjusts readability to match patient’s literacy level (e.g., 6th-grade
reading level)

Produces summaries that can be printed or shared digitally
Suggests questions for parents to ask at future visits

Identifies appropriate support groups, counseling services, or educa-
tional sites

Tailors tone and emphasis to align with patient’s preferences and
emotional readiness

Builds stepwise care timelines, including future tests, consults, or de-
livery plans

Automatically generates structured notes or summaries for clinician
review

Enhances understanding and reduces patient
anxiety

Facilitates informed decision-making and
follow-up

Aids in visual comprehension of complex
findings

Prepares families for future consultations and
decisions

Improves access for non-english-speaking
families

Ensures information is accessible to a broader
population

Supports home review and family discussions
Increases patient agency and engagement
Extends support beyond clinical encounter

Promotes respectful, patient-centered
communication
Clarifies expectations and improves planning

Enhances charting efficiency and documenta-
tion quality

Prompt example to create this table: “Create a table listing 10-15 ways generative Al can assist after an abnormal fetal ultrasound diagnosis. For each item,
include: (1) the function or task, (2) a brief description of what the Al does, and (3) the benefit to patients or clinicians. Focus on applications that improve

patient understanding, emotional preparedness, shared decision-making, and follow-up planning.”

this continuity can reduce confusion and help restore a
sense of agency. Whether outlining the schedule for follow-
up ultrasounds, providing questions to ask during a pediat-
ric surgical consult, or preparing a summary for a second-
opinion visit, GenAl serves as a tool to help families under-
stand the arc of care. When reviewed and personalized by
the clinician, this support enhances shared decision-making
while preserving the physician’s role as the central guide
and interpreter.

Ethical and professional
considerations

The deployment of GenAl in obstetric counseling requires
careful attention to ethical principles and professional re-
sponsibilities [25, 26]. Al-generated content must support,
not replace, the physician-patient relationship [27-29]. The
principle of respect for autonomy dictates that patients
should remain central in decision-making, with Al tools
serving only as enhancements to informed discussions [30-
32]. Clinicians should safeguard against misinformation or
errors. GenAl system do not — and cannot — decide what is
true and what is false. Sometimes, they just confabulate, a

phenomenon known as hallucinations, especially in rare or
borderline conditions [33, 34]. As of June 2025 the newest and
most powerful technologies — so-called reasoning systems
from companies like OpenAl, Google and the Chinese start-
up DeepSeek — are generating more errors, not fewer.

Consequently, any content created by GenAl must be
reviewed and approved by a qualified clinician. Similarly,
beneficence requires that Al outputs be helpful and sup-
portive, not overwhelming or distressing. Tone, length, and
readability must be optimized to avoid information over-
load. Professional accountability remains paramount. GenAl
tools should never be presented as authoritative by them-
selves. The clinician must remain the interpreter of medical
findings and the guide for decision-making. Finally, consid-
erations of equity must inform implementation. Access to
GenAl-enhanced counseling should not be limited by geog-
raphy, language, or socioeconomic status.

How to get the most of GenAl

Generative Al is not autonomous. It does not generate useful
or clinically appropriate content on its own. Instead, its
effectiveness depends entirely on the expertise and direction
provided by the clinician. In the context of fetal counseling,
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GenAl functions as a responsive tool — its value is deter-
mined by the quality of the input it receives. To harness its
full potential, clinicians must understand how to structure
prompts, define clinical objectives, and critically review the
output. This requires not only medical knowledge but also
familiarity with the capabilities and limitations of GenAl
systems [17, 35, 36].

A prompt is the set of instructions, context, or questions
a user provides to the Al to elicit a specific output [37]. Much
like framing a clinical consultation or asking a colleague for
input, the clarity, completeness, and tone of the prompt
directly influence the relevance and quality of the AT’s
response. In clinical settings, effective prompts must be
purposefully designed to reflect patient needs, medical facts,
and counseling goals.

Prompt engineering refers to the design of specific in-
structions to guide GenAlI outputs. In ultrasound counseling,
this technique is critical to ensure that generated content is
accurate, empathic, and aligned with clinical goals [38].
Poorly designed prompts can result in misinformation,
inappropriate tone, or irrelevant content.

There is a clear evolving science of how to create
effective prompts. Effective prompts must include a multi-
tude of clinical context, patient demographics, diagnosis,
and desired tone (e.g., neutral, supportive, hopeful). For
example, a prompt to generate a lay explanation of tetralogy
of Fallot might include the specific findings, planned in-
terventions, and the emotional state of the family. The
output should be informative yet comforting, avoiding
alarmist or overly technical language.

Prompt engineering also enables localization - the
tailoring of content to regional policies [15], cultural norms,
and legal frameworks. This is especially relevant when dis-
cussing options like termination or perinatal palliative care,
which vary significantly across jurisdictions. Clinical teams
must be trained in constructing effective prompts and
reviewing outputs for fidelity to the medical facts and the
values of the patient.

How GAI can help delivering
difficult news: the need for
sensitivity and support

Receiving a diagnosis of a fetal malformation is among the
most distressing experiences an expectant parent can face
[39]. What was anticipated as a routine ultrasound can
abruptly become a moment of shock, fear, and grief. In these
emotionally charged situations, the clinician’s sensitivity is
not ancillary - it is essential. Patients confronted with such
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news are often overwhelmed by the complexity of the
medical information and the weight of decisions ahead. In
these moments, what patients most need is not only clinical
clarity but human compassion. How the information is
conveyed — tone, pacing, word choice — can shape a family’s
understanding, emotional response, and long-term trust in
the healthcare system. Cultivating clinical empathy in these
encounters is therefore both a moral and professional
imperative [40, 41].

Empathy is a foundational element of clinical excel-
lence. Patients consistently rate empathetic physicians as
more competent, trustworthy, and effective, even when
clinical outcomes remain unchanged [42, 43]. In emotionally
charged settings — such as the disclosure of a fetal
anomaly — empathy plays a vital role in building trust,
reducing anxiety, and facilitating shared decision-making. It
conveys not only understanding, but presence and
commitment, and strongly influences how patients
remember and respond to the counseling experience.

Patients often express dissatisfaction not with the
medical care itself, but with what was traditionally called a
clinician’s “bedside manner” — a concept now better un-
derstood as empathy. One frequent critique of technology in
medicine is its perceived inability to replicate empathy.
However, when guided by skilled prompts and clinician
oversight, generative artificial intelligence (GenAI) can
enhance — not diminish — perceived empathy by reinforcing
the human elements of care. Empathic language, patient-
centered phrasing and anticipatory validation of emotions
can be integrated into GenAl-generated content, helping
families feel seen and supported [44-46].

Emerging evidence suggests that GenAl may outperform
humans in perceived empathy under certain conditions. In
experimental studies, third-party evaluators and patients
have rated Al-generated responses to emotionally sensitive
scenarios as more empathic than those of clinicians, partic-
ularly in written formats [47-49]. These findings, while pre-
liminary, highlight the potential of GenAlI to reinforce core
elements of compassionate care — especially when used as a
supplement to, not a substitute for, clinician communication.
Language models can be tuned to avoid clinical detachment,
reflect emotional resonance, and tailor phrasing to patient
distress, thereby strengthening the therapeutic alliance.

Moreover, GenAl can reinforce these messages after
hours or between visits, offering consistent empathic sup-
port at moments of uncertainty or distress. When families
review materials at home or share them with others, the
embedded tone and language continue to reflect the clini-
cian’s commitment. Used responsibly, GenAl becomes a tool
for extending — not replacing — the empathic voice of the
care team.
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Families often leave counseling sessions feeling over-
whelmed and uncertain about where to turn next. One of the
notable strengths of GenAl is its ability to curate and deliver
relevant support tools to patients. GenAl can compile
condition-specific educational material from reputable or-
ganizations, ensuring that the information is both current
and comprehensible [50].

In cases of poor prognosis, families may require in-
troductions to perinatal palliative care or hospice planning.
GenAlI can deliver such content with sensitivity and clarity,
emphasizing that support continues even in the absence of
curative options. In more treatable conditions, GenAl can
connect patients with early intervention services, surgical
centers, and advocacy organizations, offering guidance
tailored to the specific diagnosis and stage of care.

Families also frequently seek peer support. GenAl can
identify and suggest moderated forums, support groups, and
local or national organizations that align with the family’s
needs and values. By personalizing these resources, the
technology can meaningfully extend the reach and effec-
tiveness of the care team.

Case examples and sample prompts

(1) Fetal diaphragmatic hernia. For example, a well-
constructed prompt might read: “Generate a compas-
sionate, easy-to-understand explanation of a diagnosis of
congenital diaphragmatic hernia at 22 weeks’ gestation.
Begin by acknowledging that this is difficult news to hear.
Use reassuring and supportive language to explain the
condition, next steps, and how the care team is committed
to walking alongside the family throughout the process.”
Such prompts yield responses that open with emotional
validation - e.g., “We understand that hearing this
diagnosis can be overwhelming...” — and continue with
clear, gentle explanations of the diagnosis and its im-
plications. This combination of clarity and compassion
reflects what patients value most in high-quality, human
communication.

(2) Anencephaly. The diagnosis is devastating, and the
prognosis is uniformly fatal. A GenAlI tool could generate
a gentle, comprehensible summary for the family
explaining the anomaly, expected clinical course, and
local options for palliative care or pregnancy termina-
tion. The content could be aligned with the family’s
language preference, religious considerations, and ac-
cess to care. For example, a brief prompt might read:
“Write a compassionate, easy-to-understand explanation
for parents whose fetus has been diagnosed with anen-
cephaly at 22 weeks. Acknowledge the emotional
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difficulty, explain the diagnosis and prognosis clearly,
and describe options for care, including comfort-focused
pathways. Use gentle, supportive language throughout.”
This type of prompt can help ensure that the generated
content balances medical clarity with emotional sensi-
tivity, matching the gravity of the situation while offer-
ing reassurance and support.

Isolated mild ventriculomegaly. The prognosis is un-
certain and depends on the progression and presence
of other findings. Here, GenAl could produce a sum-
mary emphasizing the need for follow-up imaging,
potential neurologic outcomes, and support resources.
The family could receive a printable set of questions for
their next consultation, increasing their agency and
engagement. A sample prompt might read: “Write a
supportive, easy-to-understand summary for expectant
parents following a prenatal diagnosis of mild isolated
ventriculomegaly. Explain what this means, the impor-
tance of follow-up ultrasounds or MRIs, and possible
outcomes. Include 3-5 helpful questions the parents
might ask their provider.”

Cleft lip and suspected cleft palate. The anomaly is
correctable postnatally, but families often need reas-
surance and planning support. GenAl could provide di-
agrams, links to surgical centers of excellence, and a
stepwise timeline from prenatal planning to pediatric
surgery consultation, easing the transition between
specialties. A brief prompt could be: “Generate a reas-
suring explanation for parents whose fetus has a prenatal
diagnosis of cleft lip with possible cleft palate. Emphasize
the condition’s treatability, outline expected care steps
from birth to surgical correction, and include a calm and
supportive tone.”

(]

=

4

~

As shown in Table 5, effective GenAl implementation re-
quires carefully crafted prompts that specify the clinical
scenario, gestational age, desired communication tone, and
specific counseling objectives to generate appropriate,
empathetic responses tailored to each unique fetal diagnosis
and family situation.

Future directions and research
needs

Counseling following the prenatal diagnosis of a fetal mal-
formation is one of the most delicate and consequential
conversations in obstetric care. These moments are filled
with uncertainty, vulnerability, and the urgent need for
accurate, compassionate guidance. Generative artificial
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Table 5: Examples of GAI prompts for fetal malformation counseling.

Malformation

Gestational age

Prompt template

“I am a high-risk obstetrician counseling a patient at 28 weeks whose baby has mild ven-
triculomegaly. Please explain the condition, common causes, possible next tests, and outcomes. Use

“My patient’s fetus has hydronephrosis seen at the 20-week scan. Create a simple, reassuring
explanation, including causes, follow-up imaging, and whether it often resolves.”

“Counsel a patient whose baby was diagnosed with spina bifida at 21 weeks. Explain what it is,
potential neurological impacts, delivery planning, and available treatments. Keep the tone

“A 22-week ultrasound shows an isolated giant omphalocele. Write a counseling script explaining
what this means, expected surgeries, NICU stay, and likely long-term outcomes. Use 6th-grade

“I need to explain CDH to a family at 24 weeks. Include what it is, how it affects the lungs, fetal MRI,
delivery planning, and NICU expectations. Use clear and compassionate tone.”

“A cystic hygroma was seen at 12 weeks. Please write a script explaining its significance, possible
genetic associations, testing options, and what happens next. Use emotionally gentle and simple

“Counsel a patient after the 20-week scan showed isolated clubfoot. Explain what it means, how it is
treated after birth, and expected outcomes. Keep it encouraging and easy to understand.”

“I'm speaking with a patient whose fetus has echogenic bowel at 20 weeks. Provide a script covering
possible causes, whether it needs testing, and how it may affect the baby. Aim for a 6th-grade level.”
“Create a script for HLHS diagnosis at 22 weeks. Include what it is, required surgeries, survival rates,
and the long-term prognosis. Use a calm, kind, 7th-grade explanation.”

“Explain agenesis of the corpus callosum to a parent at 22 weeks. Include what the corpus callosum
does, potential outcomes, and additional tests. Keep tone neutral and reassuring.”

“A 12-week scan shows an absent nasal bone. Provide a simple explanation of its link to chromo-
somal anomalies, optional testing, and follow-up plans. Use very gentle, low-literacy language.”
“Please create a parent explanation for tetralogy of Fallot found at 20 weeks. Include a short
description of the heart defects, surgical correction, and long-term prognosis. Keep tone hopeful and

“My patient’s fetus has duodenal atresia. Write a script explaining what this is, how it’s linked to down
syndrome, the expected surgery, and recovery after birth.”

“Counsel a patient whose baby is measuring small at 24 weeks. Explain fetal growth restriction,
potential causes, what monitoring will be done, and possible delivery timing. Use a supportive tone.”
“Write a script for a 20-week diagnosis of polycystic kidney disease. Include types (ARPKD/ADPKD),
prognosis, possible complications, and follow-up. Use 7th-grade readability.”

example

Ventriculomegaly 28 weeks

calm, 6th-grade language.”
Hydronephrosis 20 weeks
Spina bifida 21 weeks
(Myelomeningocele)

supportive.”
Ompbhalocele (isolated) 22 weeks

readability.”
Congenital diaphragmatic 24 weeks
hernia
Cystic hygroma 12 weeks

language.”
Clubfoot 20 weeks
Echogenic bowel 20 weeks
Hypoplastic left heart 22 weeks
syndrome
Agenesis of the corpus 22 weeks
callosum
Absent nasal bone 12 weeks
Tetralogy of Fallot 20 weeks

clear.”
Duodenal atresia 22 weeks
Fetal growth restriction 24 weeks
(FGR)
Polycystic kidney disease 20 weeks
Holoprosencephaly 18 weeks

“Counsel a patient after diagnosis of holoprosencephaly at 18 weeks. Explain what it is, brain
development, related syndromes, and emotional support resources. Use clear and compassionate
language.”

Prompt example to create this table: “generate a collection of sample GAI prompts for counseling different fetal anomalies. Each prompt should specify the
clinical scenario, gestational age, desired tone (supportive/calm), reading level (6th-7th grade), and specific information to include. Focus on prompts that
would generate empathetic, clear, and medically appropriate counseling content for families.” This prompt structure can be adapted for any medical
specialty where standardized, empathetic communication templates are needed for difficult diagnoses or sensitive patient conversations.

intelligence, when applied thoughtfully and under clinical
supervision, can significantly augment this process. Rather
than replacing the clinician’s role, GenAl can serve as a
powerful extension of the healthcare team’s voice and
empathy.

To realize the potential of GenAl in perinatal counseling,
several priorities must be addressed. First, rigorous evalu-
ation of GenAl-generated content is essential. Clinical vali-
dation studies should assess accuracy, readability, and
emotional impact. Second, systems should include feedback

mechanisms so that patients and providers can report
inaccuracies or suggest improvements.

Integration with electronic health records (EHRs) will be
important for scalability. This could allow automatic gen-
eration of summaries or resources based on imaging find-
ings. Collaboration with professional organizations could
help standardize templates, train clinicians in Al use, and
ensure equitable access across health systems.

Research should also examine whether GenAl reduces
decisional conflict, improves satisfaction, or supports better
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outcomes for families facing complex diagnoses. Ethical
frameworks must continue to evolve alongside the
technology.

By helping clinicians generate accurate, personalized,
and culturally sensitive explanations, GenAl can support
both the informational and emotional needs of patients and
their families. It can reinforce key messages outside the
clinical setting, translate complex findings into accessible
language, and link patients to reliable educational resources
and psychosocial support. Importantly, GenAl has the po-
tential to democratize access to high-quality counseling
materials, bridging gaps in health literacy, language, and
location.

Ethical implementation is paramount. When embedded
into a framework of clinical oversight, patient feedback, and
transparent communication, GenAlI becomes a tool for
deepening trust rather than undermining it.

As perinatal medicine continues to evolve, GenAl stands
not as a replacement for human presence but as a mean-
ingful adjunct in the art and science of prenatal counseling.
With careful design and ethical stewardship, generative Al
can amplify the clinician’s ability to inform, comfort, and
guide families through some of the most challenging de-
cisions they may ever face, for transforming the counseling
of fetal malformations identified by ultrasound. When
designed and used ethically, with attention to empathy,
cultural relevance, and clinical accuracy, these tools can
enhance communication, support patient understanding,
and improve access to high-quality resources. Rather than
replacing the human connection, GenAl can amplify the
capacity of clinicians to inform, comfort, and guide families
through difficult and often life-altering conversations.
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