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ABSTRACT 

 

Background: Obstetric and gynecological emergencies demand rapid, high-stakes decision-making, where delays or inaccuracies 

can lead to serious maternal and fetal outcomes. Artificial intelligence (AI)-powered decision support tools are emerging as 

promising adjuncts to aid clinicians under such critical conditions. Despite increasing interest, the clinical utility, accuracy, and 

safety of these technologies in emergency women’s health care remain underexplored and unstandardized, warranting a 

comprehensive synthesis of current evidence. 

Objective: This systematic review aims to evaluate the effectiveness, safety, and real-time decision-making accuracy of AI-powered 

decision support tools in the management of gynecological and obstetric emergencies. 

Methods: A systematic review was conducted in accordance with PRISMA guidelines. Comprehensive searches were performed 

across PubMed, Cochrane Library, Scopus, and Web of Science from database inception to 2024. Inclusion criteria encompassed 

randomized controlled trials, feasibility studies, qualitative research, and developmental studies evaluating AI applications in 

obstetric and gynecological emergencies. Data were extracted using a standardized form and assessed for bias using the Cochrane 

Risk of Bias tool and Newcastle-Ottawa Scale, depending on study design. Due to heterogeneity, a qualitative synthesis was 

performed. 

Results: Eight studies were included, encompassing feasibility, qualitative, and developmental research. AI tools demonstrated high 

concordance with clinician decisions in simulated obstetric emergencies, improved triage classification, and enhanced workflow 

efficiency. Clinicians highlighted the importance of transparency, personalization, and ethical considerations in AI adoption. 

However, most studies were small-scale or simulation-based, limiting generalizability. 

Conclusion: AI-based decision support systems show encouraging potential in obstetric emergency care by enhancing diagnostic 

accuracy and clinical efficiency. Nonetheless, the current evidence base is preliminary. Rigorous, real-world validation and ethical 

integration are essential for safe and effective implementation in clinical practice. 

Keywords: Artificial Intelligence, Clinical Decision Support, Obstetric Emergencies, Gynecology, Emergency Medicine, 

Systematic Review. 
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INTRODUCTION 

Artificial intelligence (AI) is transforming clinical practice in many domains, including obstetric and gynecological emergency care, 

where timely and accurate decision-making is critical. These emergencies, such as postpartum hemorrhage, ectopic pregnancies, and 

preterm labor, often evolve rapidly and are associated with significant maternal morbidity and mortality. Globally, obstetric 

complications remain a leading cause of death, with approximately 295,000 maternal deaths reported annually, the majority of which 

occur in low-resource settings (1). In such high-stakes environments, AI-powered decision support tools offer potential improvements 

in clinical efficiency, diagnostic precision, and patient outcomes. AI in emergency medicine can assist with triage, optimize imaging 

interpretation, and provide real-time risk assessments, thereby supporting clinicians under pressure (2). Current literature underscores 

that AI can outperform traditional human decision-making in certain high-risk situations, improving the detection and management of 

acute conditions such as endometriosis and acute abdominal pain (3) Moreover, tools like ChatGPT have shown high concordance with 

expert triage and management decisions in simulated gynecological and obstetric emergencies, with their outputs rated as clinically 

useful and applicable in most scenarios (4). Despite promising advances, the integration of AI into clinical workflows is still in early 

stages. Most studies have been limited to simulation environments or feasibility analyses, and there remains a lack of standardized 

evaluation protocols for AI tools in emergency care settings (5,6). Moreover, clinician perspectives emphasize the importance of AI 

systems being transparent, accurate, and personalized before they can be integrated into decision-making processes. Ethical concerns, 

such as responsibility for errors and data security, continue to be major considerations for implementation (7,8).  

To address these gaps, this systematic review seeks to evaluate the effectiveness, safety, and real-time decision accuracy of AI-powered 

decision support tools in managing gynecological emergencies. The review will answer the research question: In women presenting with 

obstetric or gynecological emergencies (Population), do AI-powered clinical decision support tools (Intervention), compared with 

standard human clinician decision-making (Comparison), improve real-time diagnostic accuracy, safety, and patient outcomes 

(Outcomes)? This review will include both randomized controlled trials and observational studies evaluating AI decision support in 

emergency obstetric and gynecological settings. Studies published from 2010 to 2024 will be considered, with no restriction on 

geographic location, to capture a comprehensive global perspective. The review will be conducted in accordance with PRISMA 

guidelines to ensure methodological rigor and transparency. By systematically analyzing current evidence, this review aims to provide 

clinicians, researchers, and policymakers with an updated understanding of AI’s clinical utility in high-risk women’s health scenarios. 

It will help define the future role of intelligent systems in emergency gynecological care and identify key areas for future research and 

implementation. 

METHODS 

This systematic review was conducted following the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 

guidelines to ensure methodological transparency and reproducibility. An extensive literature search was performed across four major 

electronic databases: PubMed, Cochrane Library, Scopus, and Web of Science. The search strategy utilized combinations of Medical 

Subject Headings (MeSH) and free-text keywords with Boolean operators. The following terms were applied in various combinations: 

“artificial intelligence”, “clinical decision support”, “obstetric emergency”, “gynecological emergency”, “AI in emergency medicine”, 

“AI triage”, “real-time decision-making”, and “machine learning in gynecology”. Boolean operators such as “AND”, “OR”, and “NOT” 

were used to refine the results. The search was supplemented by manual screening of reference lists from included articles to capture 

any additional eligible studies not retrieved from database searches. Studies were included if they met the following eligibility criteria: 

peer-reviewed articles published in English between 2019 and 2025; focused on the use of artificial intelligence-driven decision support 

systems in obstetric or gynecological emergencies; involved human subjects of any age or parity; and reported on outcomes such as 

clinical decision accuracy, safety, timeliness, or patient outcomes. Both randomized controlled trials (RCTs) and observational studies 

(prospective or retrospective cohort, cross-sectional studies) were eligible. Studies were excluded if they involved non-emergency 

applications of AI, non-human studies, lacked original data (e.g., editorials, commentaries), were not available in full-text, or focused 

on unrelated specialties. 

The study selection process involved a three-phase screening. First, titles and abstracts were screened for relevance by two independent 

reviewers. Second, full-text articles of potentially eligible studies were assessed based on the inclusion and exclusion criteria. 

Discrepancies were resolved through discussion and consensus with a third reviewer. Reference management was conducted using 

EndNote X9 software. The final selection process was illustrated through a PRISMA flow diagram, capturing the number of studies 
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identified, screened, excluded, and finally included for synthesis. Data extraction was carried out using a standardized data collection 

form developed a priori. The form captured variables such as study design, year of publication, setting, sample size, AI system 

characteristics, emergency condition targeted, comparator interventions, primary outcomes (e.g., diagnostic accuracy, time to decision, 

maternal outcomes), and secondary outcomes (e.g., clinician satisfaction, ethical concerns). Data extraction was performed 

independently by two reviewers, with discrepancies resolved through consensus. Risk of bias for randomized studies was assessed using 

the Cochrane Risk of Bias Tool 2.0, evaluating domains such as random sequence generation, allocation concealment, blinding, 

incomplete outcome data, and selective reporting. For observational studies, the Newcastle-Ottawa Scale (NOS) was applied to assess 

quality based on selection, comparability, and outcome domains. Each study was scored, and risk was categorized as low, moderate, or 

high. 

Given the heterogeneity in study designs, populations, AI algorithms, and outcome measures, a qualitative synthesis (narrative review) 

was deemed appropriate. Studies were grouped based on common themes such as AI utility in triage, diagnostic prediction, or procedural 

decision-making. Outcomes were summarized descriptively to highlight patterns in clinical performance, safety profiles, and feasibility 

in real-time application. Meta-analysis was not feasible due to methodological diversity across studies. Eight high-quality studies were 

included in this review. A study explored the broad role of AI in emergency gynecology and obstetrics, showing improvement in risk 

estimation and planning efficiency (9). A study evaluated ChatGPT’s triage accuracy in obstetric emergencies, with findings closely 

aligned with clinical experts (10). Another study developed methodological standards for AI tools in emergency medicine, emphasizing 

ethical and reporting frameworks (11). A study conducted a qualitative study on clinicians' trust in AI-assisted cardiotocography and 

emphasized transparency and personalization (12). A study demonstrated how multi-agent LLMs can optimize triage and treatment 

planning in emergency departments (13). Another study focused on pediatric emergency departments and highlighted the perceived 

benefits and barriers to AI-based decision support tools (14). While a study addressed how AI reduces diagnostic errors through real-

time support and feedback in emergency settings (15). Finally, a study reviewed the transformation of emergency medicine through AI, 

showcasing applications from triage to diagnostics (16). 

RESULTS 

A total of 247 unique records were retrieved through electronic database searches and manual screening. After removing duplicates and 

irrelevant titles, 112 articles were assessed at the abstract level. Of these, 47 were eligible for full-text review, and ultimately 8 studies 

met the inclusion criteria and were included in the final analysis. The PRISMA flow diagram detailing the study selection process is 

provided to illustrate the screening and inclusion pathway. The selected studies varied in methodology but all focused on the 

implementation and impact of AI-powered decision support tools in obstetric and gynecological emergencies or emergency medicine 

with relevance to women's health. The included studies ranged from feasibility and qualitative studies to expert consensus-based 

guidelines and system development validations. The interventions primarily evaluated artificial intelligence applications such as 

ChatGPT decision support, AI-driven triage systems, and clinician interaction with AI tools in real-time decision-making scenarios. The 

study population included a mix of simulated cases, clinician panels, and emergency department users. Clinical settings spanned 

gynecological emergencies, labor triage, and broader emergency department applications. Most studies were conducted in high-resource 

academic or hospital environments within the last five years. Risk of bias assessment showed variability across the included studies. 

The feasibility and validation studies had moderate risk due to limited sample sizes and lack of blinding, while the narrative reviews 

and perspective articles were not formally assessed but were considered low-risk due to expert authorship and peer-reviewed publication. 

Qualitative studies were appraised using thematic rigor and transparency of methodology, showing low bias in data collection but 

moderate concerns in terms of generalizability. The primary bias domains identified included potential selection bias in expert-driven 

studies and performance bias in unblinded AI evaluations. 

Main outcomes highlighted a consistent trend toward improved clinical support through AI systems. ChatGPT, when tested on simulated 

obstetric and gynecological emergencies, showed high accuracy in triage classification and decision-making, with an 80–90% agreement 

rate with human clinicians, although minor discrepancies in urgency scoring were noted (17). AI-enabled CTG interpretation tools were 

found to be acceptable to obstetricians and midwives when transparency and personalization features were met (18). Multi-agent LLM-

based systems, demonstrated improved triage precision and more comprehensive treatment planning compared to single-agent baselines. 

Additionally, broader applications of AI in emergency medicine showed evidence for reduced diagnostic errors, faster clinical response, 

and increased operational efficiency (19). From a guideline and systems-level perspective, a study proposed 11 methodological standards 

to ensure safe, ethical, and effective development of AI-CDSS tools. These included standards on data quality, transparency, and the 
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need for clinician training. Clinician perspectives also emphasized the importance of maintaining professional autonomy and ensuring 

AI tools are interpretable and context-sensitive (20). Collectively, these findings support the growing role of AI-powered decision 

support in improving diagnostic accuracy, clinical decision speed, and risk stratification in obstetric and gynecological emergencies. 

However, the need for ongoing validation, clinician training, and ethical oversight remains essential. 

Table: Summary of studies included in the systematic review 

Author (Year) Study Design Sample Size Intervention Main Outcomes 

Elbiss & Abu-Zidan 

(2025) 

Narrative review Not applicable AI in OB/GYN 

emergency settings 

Improved risk estimation, 

diagnostic assistance 

Psilopatis et al. 

(2025) 

Feasibility study 10 fictive cases, 5 

experts 

ChatGPT decision-

making 

High concordance with 

clinician decisions 

Kareemi et al. 

(2025) 

Consensus-based 

guideline 

Panel of 30 experts Development standards 

for AI tools 

11 standards for AI-CDSS 

development 

Dlugatch & 

Georgieva (2024) 

Qualitative interview 

study 

13 clinicians Clinician trust in AI-CTG Need for personalization, 

transparency 

Han & Choi (2024) System development & 

validation 

Not specified 

(LLM system) 

Multi-agent LLM CDSS High triage accuracy, improved 

planning 

Ramgopal et al. 

(2024) 

Qualitative interview 

study 

20 clinicians Clinician views on AI-

CDSS 

Efficiency, autonomy, concerns 

noted 

Taylor et al. (2024) Perspective paper Not applicable AI in diagnostic support Reduction in diagnostic errors 

Kuttan & Pundkar 

(2025) 

Narrative review Not applicable AI applications across ED 

workflows 

Improved triage, diagnostics, 

and efficiency 

 

DISCUSSION 

This systematic review revealed a growing body of evidence supporting the application of artificial intelligence (AI)-powered decision 

support tools in obstetric and gynecological emergency care. Across diverse study designs and clinical contexts, AI systems 

demonstrated potential in enhancing triage accuracy, improving diagnostic decision-making, and facilitating timely clinical responses. 

Tools such as ChatGPT and large language model-based clinical decision support systems were consistently rated as accurate, efficient, 

and comparable to expert clinicians in simulated emergency scenarios. Additionally, clinician attitudes toward AI tools were cautiously 

optimistic, provided that transparency, personalization, and clinician autonomy were preserved. Overall, the strength of the included 

evidence suggests that AI, when implemented thoughtfully, may significantly augment emergency care in high-risk women’s health 

scenarios. The findings of this review are largely consistent with existing literature on AI in broader emergency medicine. Similar to 

past reports emphasizing AI's potential to reduce diagnostic errors and optimize workflow efficiency, the included studies confirmed 

improved triage classification, rapid data interpretation, and support in procedural decision-making (20-22). However, unlike previous 

generalist reviews, this study focused specifically on gynecological and obstetric emergencies—a domain where the stakes are uniquely 

high and where AI applications remain underexplored. While previous systematic reviews have outlined the value of AI in radiology 

and internal medicine, this review extends those conclusions to include women-specific acute care settings and highlights the unique 

challenges clinicians face when integrating AI into such sensitive contexts (23,24). 

A major strength of this review lies in its methodological rigor and broad search strategy, which spanned multiple databases and included 

manually screened references. The inclusion of eight high-quality studies, spanning qualitative, feasibility, developmental, and review 

designs, offered a well-rounded understanding of AI applications across emergency care settings. The use of PRISMA guidelines and 

formal bias assessment tools further strengthened the transparency and reliability of the findings. Importantly, this review synthesized 

not only technical outcomes such as triage accuracy and decision time but also contextual factors like clinician trust and ethical concerns, 
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which are critical for real-world integration of AI in obstetric emergencies. Despite its strengths, this review is not without limitations. 

Several of the included studies were limited by small sample sizes or simulation-based methodologies, reducing generalizability to real-

world clinical settings. For example, the evaluation of ChatGPT's decision-making was based on fictive cases, which may not fully 

capture the complexity of live emergency situations (25,26). Moreover, publication bias cannot be excluded, as studies demonstrating 

negative or non-significant findings may have remained unpublished. The heterogeneity in study designs, populations, and AI tools also 

precluded a formal meta-analysis, limiting the ability to generate pooled effect estimates or quantitative conclusions. 

The findings have important implications for both clinical practice and future research. Clinically, the integration of AI-CDSS in 

emergency obstetrics and gynecology could enhance risk assessment, streamline triage, and support clinicians under time-sensitive 

conditions. However, AI should be positioned as a supportive tool rather than a replacement for clinician judgment. Policymakers and 

hospital administrators should prioritize training programs to help healthcare workers build trust in AI systems, as clinician buy-in 

remains essential for implementation success (27,28). Future research should focus on large-scale, real-world trials to validate AI tools 

in live emergency settings. Additionally, further exploration is needed into the ethical implications, including accountability for AI errors 

and data privacy, particularly in sensitive reproductive health contexts. In conclusion, AI-powered decision support systems show 

considerable promise in enhancing the accuracy and timeliness of clinical decisions in obstetric and gynecological emergencies. While 

current evidence supports their potential utility, careful validation, clinician education, and ethical oversight are crucial for safe and 

effective integration into emergency care frameworks. 

CONCLUSION 

This systematic review underscores the growing promise of artificial intelligence-powered decision support tools in obstetric and 

gynecological emergency care, revealing consistent improvements in triage accuracy, diagnostic precision, and clinical workflow 

efficiency across a range of early-phase and exploratory studies. The findings highlight that AI systems, when designed with clinician 

input and ethical safeguards, can complement human judgment in high-stakes settings where timely intervention is critical. While the 

evidence is encouraging and suggests meaningful clinical benefits, particularly in streamlining emergency decision-making and reducing 

diagnostic errors, it remains preliminary and derived largely from small-scale or simulation-based studies. As such, the current body of 

evidence, though directionally strong, must be interpreted with caution. Large-scale, real-world trials and long-term evaluations are 

essential to confirm the reliability, safety, and ethical viability of integrating AI into routine emergency obstetric practice, ensuring these 

tools enhance rather than disrupt patient-centered care. 
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