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Abstract: INTRODUCTION Maternal anes-
thesia is a cornerstone of obstetric care, re-
quiring careful consideration of its effects on 
both mother and fetus. This review examines 
the physiological changes of pregnancy that 
influence anesthetic pharmacokinetics, com-
pares the safety profiles of regional and gene-
ral anesthesia, and evaluates their impact on 
fetal outcomes. Regional anesthesia, particu-
larly in cesarean deliveries, demonstrates a su-
perior safety profile due to reduced systemic 
drug exposure and improved neonatal Apgar 
scores. General anesthesia, though essential in 
emergencies, presents challenges such as po-
tential fetal respiratory depression and altered 
hemodynamics. OBJETIVE To evaluate the 
impact of maternal anesthesia, including re-
gional and general techniques, on fetal outco-
mes, focusing on safety, pharmacological ef-
fects, and clinical guidelines. METHODS This 
is a narrative review which included studies in 
the MEDLINE – PubMed (National Library of 
Medicine, National Institutes of Health), CO-
CHRANE, EMBASE and Google Scholar da-
tabases, using as descriptors: “Maternal Anes-
thesia” AND “Fetal Outcomes” OR “Regional 
Anesthesia” OR “General Anesthesia Risks” 
OR “Obstetric Anesthetic Management” in 
the last years. RESULTS AND DISCUSSION 
Regional techniques are associated with fewer 
complications and better neonatal outcomes. 
General anesthesia poses higher risks of fe-
tal oxygenation and acid-base imbalances, 
especially in high-risk pregnancies. Pharma-
cological advancements, including short-ac-
ting agents, and monitoring innovations have 
enhanced maternal and fetal safety. However, 
the long-term neurodevelopmental effects of 
fetal anesthetic exposure remain uncertain, 
necessitating further research. Ethical con-
siderations and patient-centered approaches 
are critical in ensuring comprehensive care 
during pregnancy. CONCLUSION maternal 
anesthesia must balance maternal comfort 

with fetal safety, guided by evidence-based 
practices and tailored to individual clinical 
scenarios. While regional anesthesia is pre-
ferred for most obstetric procedures, general 
anesthesia requires meticulous management 
to minimize risks. Advances in technology 
and multidisciplinary collaboration are essen-
tial for optimizing outcomes, ensuring safety, 
and addressing research gaps in this field.
Keywords: Maternal anesthesia; Fetal safe-
ty; Regional anesthesia; Neurodevelopment; 
Obstetric care

INTRODUCTION
Maternal anesthesia has played a critical 

role in obstetric care, evolving alongside ad-
vancements in medical technology and phar-
macology to address the unique challenges 
presented by pregnancy¹. From its initial use 
to relieve labor pain to its application in sur-
gical interventions during pregnancy, anes-
thetic techniques have transformed maternal 
outcomes¹. Historically, the practice faced 
skepticism due to concerns about fetal safe-
ty, but modern innovations have minimized 
risks, offering safer solutions for both mother 
and child¹. Pregnancy induces profound phy-
siological adaptations that affect nearly every 
organ system, including the cardiovascular, 
respiratory, and renal systems². These changes 
have a direct impact on the pharmacokinetics 
and pharmacodynamics of anesthetic agents². 
Increased cardiac output, altered respiratory 
mechanics, and enhanced renal clearance are 
just a few of the changes requiring tailored 
anesthetic strategies to maintain both mater-
nal and fetal stability during procedures².

The placenta serves as the critical interfa-
ce mediating the exchange of gases, nutrients, 
and pharmacological agents between the ma-
ternal and fetal circulations³. The extent of 
transplacental drug transfer depends on fac-
tors such as molecular size, lipid solubility, 
and protein binding³. These characteristics 



 3
International Journal of Health Science ISSN 2764-0159 DOI https://doi.org/10.22533/at.ed.15941012402123

influence the selection of anesthetic agents 
to ensure efficacy while minimizing fetal ex-
posure³. Anesthetic drugs are categorized 
based on their safety profiles during pregnan-
cy, with many considered safe under specific 
conditions, while others are contraindicated 
due to teratogenic risks⁴. Drugs such as pro-
pofol and bupivacaine have been extensively 
studied and are deemed appropriate for most 
obstetric uses⁴. Conversely, agents like ben-
zodiazepines and nitrous oxide are used with 
caution, as they have been linked to potential 
developmental risks⁴.

Fetal oxygenation and perfusion are pivo-
tal concerns during maternal anesthesia, as 
uteroplacental blood flow is highly sensitive 
to maternal hemodynamic changes⁵. Anes-
thetic-induced hypotension, a common com-
plication, can compromise fetal well-being by 
reducing placental perfusion⁵. This necessita-
tes the use of hemodynamic monitoring and 
interventions, such as fluid therapy and vaso-
pressors, to ensure optimal conditions during 
procedures⁵. The choice between general and 
regional anesthesia depends on various fac-
tors, including the type of procedure, mater-
nal comorbidities, and fetal considerations⁶. 
Regional techniques such as epidural and spi-
nal anesthesia are preferred in many obstetric 
scenarios due to their reduced systemic drug 
exposure and lower risk of neonatal respira-
tory depression⁶. However, general anesthesia 
remains essential for emergency cases requi-
ring rapid intervention⁶.

Ethical considerations are central to the 
administration of anesthesia during pregnan-
cy, as decisions must balance maternal auto-
nomy with fetal safety⁷. Informed consent is 
vital, requiring clear communication about 
potential risks and benefits⁷. Anesthesiolo-
gists must also navigate complex scenarios 
where maternal and fetal interests may con-
flict, necessitating a multidisciplinary appro-
ach⁷. Non-pharmacological alternatives, in-

cluding hypnobirthing, acupuncture, and 
transcutaneous electrical nerve stimulation, 
have gained traction as adjuncts or substi-
tutes for traditional anesthesia⁸. While these 
methods may not replace pharmacological 
interventions for major procedures, they offer 
valuable options for labor pain management, 
often reducing reliance on anesthetic drugs⁸. 
Their integration into obstetric care unders-
cores the growing emphasis on individualized 
approaches to pain relief during pregnancy⁸. 

Despite significant progress, gaps in rese-
arch remain, particularly regarding the lon-
g-term neurodevelopmental effects of fetal 
exposure to anesthetic agents⁹. While animal 
studies suggest potential risks, human data 
are limited, highlighting the need for further 
investigations⁹. Addressing these uncertain-
ties is essential to refining guidelines and en-
suring the safety of future generations⁹.

OBJETIVES
To evaluate the impact of maternal anesthe-

sia, including regional and general techniques, 
on fetal outcomes, focusing on safety, pharma-
cological effects, and clinical guidelines.

SECUNDARY OBJETIVES
1. To analyze the effects of general anes-
thesia on fetal heart rate, oxygenation, and 
acid-base balance. 
2. To discuss the advantages and limita-
tions of regional anesthesia in obstetric 
procedures. 
3. To explore the role of maternal comorbi-
dities in modifying fetal outcomes during 
anesthesia. 
4. To investigate the long-term neurodeve-
lopmental effects of fetal exposure to anes-
thetic agents. 
5. To assess the ethical considerations and 
advancements in maternal anesthesia tech-
nologies. 
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METHODS
This is a narrative review, in which the 

impact of maternal anesthesia, including re-
gional and general techniques, on fetal out-
comes, focusing on safety, pharmacological 
effects, and clinical guidelines in recent years 
were analyzed. The beginning of the study was 
carried out with theoretical training using 
the following databases: PubMed, sciELO 
and Medline, using as descriptors: “Maternal 
Anesthesia” AND “Fetal Outcomes” OR “Re-
gional Anesthesia” OR “General Anesthesia 
Risks” OR “Obstetric Anesthetic Manage-
ment” in the last years. As it is a narrative re-
view, this study does not have any risks.

Databases: This review included studies in 
the MEDLINE – PubMed (National Library 
of Medicine, National Institutes of Health), 
COCHRANE, EMBASE and Google Scholar 
databases.

The inclusion criteria applied in the analy-
tical review were human intervention studies, 
experimental studies, cohort studies, case-
-control studies, cross-sectional studies and 
literature reviews, editorials, case reports, and 
poster presentations. Also, only studies wri-
ting in English and Portuguese were included. 

RESULTS AND DISCUSSION
The impact of maternal anesthesia on fetal 

heart rate patterns has been extensively stu-
died, revealing transient changes in fetal heart 
rate variability, often attributed to maternal 
hypotension and anesthetic-induced utero-
placental perfusion reduction¹⁰. General anes-
thesia, used predominantly in emergencies, 
has shown a correlation with lower baseline 
fetal heart rate variability compared to regio-
nal techniques¹⁰. These effects are particularly 
concerning during prolonged procedures, ne-
cessitating rigorous maternal hemodynamic 
monitoring to maintain stable perfusion and 
oxygenation¹⁰. Regional anesthesia has emer-
ged as a safer alternative for fetal outcomes 

due to its localized effects and limited syste-
mic drug absorption¹¹. Techniques such as 
epidural and spinal anesthesia provide effecti-
ve analgesia without significant alterations in 
maternal systemic circulation, thereby preser-
ving uteroplacental blood flow¹¹. In cesarean 
deliveries, regional anesthesia is associated 
with superior neonatal outcomes, including 
higher Apgar scores and reduced neonatal 
respiratory distress rates¹¹. These findings hi-
ghlight the importance of tailored anesthetic 
approaches in ensuring fetal well-being¹².

The safety profiles of commonly used 
anesthetic drugs differ significantly, making 
drug selection a crucial aspect of maternal 
anesthesia¹². Agents such as bupivacaine and 
ropivacaine have shown consistent safety in 
obstetric applications, with minimal transpla-
cental transfer and favorable pharmacokine-
tics¹². Conversely, drugs like benzodiazepines 
and nitrous oxide have raised concerns due 
to their potential teratogenicity and neuro-
developmental effects on the fetus¹². These 
findings necessitate cautious drug selection 
and adherence to evidence-based guidelines 
during pregnancy¹³. Fetal acid-base balance 
is critically influenced by maternal anesthesia, 
particularly under general anesthesia, whe-
re maternal hypoventilation can lead to fetal 
acidosis¹³. The relationship between mater-
nal ventilation, CO2 retention, and fetal pH 
underscores the need for precise ventilatory 
management during anesthesia¹³. Regional 
techniques, by maintaining stable maternal 
respiratory function, reduce the risk of acid-
-base imbalances and their associated neuro-
developmental risks¹³. This advantage further 
solidifies the preference for regional methods 
in routine obstetric care¹⁴. 

Anesthetic impacts on fetal growth res-
triction have been explored, with prolonged 
or repeated anesthetic exposure linked to ad-
verse effects in some studies¹⁴. However, these 
associations are often confounded by under-
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lying maternal conditions such as diabetes, 
hypertension, and placental insufficiency¹⁴. 
Tailored anesthetic management and close 
fetal monitoring are imperative in mitigating 
these risks, particularly in pregnancies already 
complicated by growth restriction concerns¹⁴. 
Case studies of fetal distress linked to mater-
nal anesthesia have identified various contri-
buting factors, including excessive anesthetic 
dosing, unrecognized maternal hypotension, 
and delayed intervention¹⁵. These cases em-
phasize the critical need for real-time moni-
toring of maternal hemodynamic parameters 
and fetal heart rate patterns during anesthetic 
administration¹⁵. Prompt corrective measu-
res, such as vasopressors and maternal repo-
sitioning, are essential to prevent long-term 
fetal complications¹⁵.

Comparative analyses of general and regio-
nal anesthesia outcomes in cesarean deliveries 
consistently favor regional techniques¹⁶. Ge-
neral anesthesia, while necessary in emergen-
cies, poses higher risks of neonatal respiratory 
depression and lower initial Apgar scores¹⁶. 
Regional anesthesia, on the other hand, allows 
maternal consciousness, enhancing immedia-
te maternal-infant bonding and promoting 
early breastfeeding initiation, which is be-
neficial for neonatal adaptation¹⁶. High-risk 
pregnancies necessitate advanced anesthetic 
planning, particularly in cases involving pre-
eclampsia, twin pregnancies, or severe fetal 
anomalies¹⁷. These conditions exacerbate the 
physiological challenges of pregnancy and 
heighten the vulnerability of the fetus to anes-
thetic-induced hemodynamic alterations¹⁷. 
Multidisciplinary collaboration among obste-
tricians, anesthesiologists, and neonatologists 
is paramount in addressing these complexities 
and optimizing both maternal and fetal out-
comes¹⁷.

The long-term neurodevelopmental effects 
of fetal exposure to anesthetic agents remain a 
contentious area of research¹⁸. Animal studies 

have demonstrated potential risks, including 
neuronal apoptosis and cognitive impairment 
following exposure to volatile anesthetics such 
as sevoflurane¹⁸. Human studies, however, 
present mixed results, with some suggesting 
no significant long-term neurodevelopmental 
effects when anesthetic exposure is limited to 
clinically appropriate doses and durations¹⁸. 
This discrepancy underscores the need for 
continued longitudinal studies to clarify these 
findings¹⁸. Preterm fetuses face unique risks 
during maternal anesthesia due to their imma-
ture organ systems and increased susceptibili-
ty to hypoxia and hemodynamic instability¹⁹. 
Anesthetic management in preterm deliveries 
must prioritize oxygen delivery and minimize 
stress on the developing fetal cardiovascular 
and central nervous systems¹⁹. Strategies such 
as maintaining maternal normoxia, avoiding 
excessive anesthetic depth, and using short-
-acting agents are critical in reducing neonatal 
morbidity and mortality¹⁹.

Anesthetic-induced changes in fetal hemo-
dynamics have been documented extensively, 
with volatile anesthetics and opioids identi-
fied as contributors to transient reductions in 
fetal cardiac output²⁰. These changes, althou-
gh reversible, necessitate vigilant intraope-
rative monitoring to detect and correct any 
deviations in maternal and fetal parameters²⁰. 
Techniques such as umbilical Doppler asses-
sments have proven invaluable in real-time 
monitoring of fetal circulation during anes-
thesia²⁰. Ethical considerations are an integral 
component of maternal anesthesia, particu-
larly when fetal risks are uncertain²¹. Infor-
med consent processes must involve detailed 
discussions of potential maternal and fetal 
outcomes to empower pregnant individuals in 
decision-making²¹. Clinicians must balance 
ethical obligations to both mother and fetus, 
often requiring nuanced and collaborative 
approaches to anesthetic care²¹.
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Advances in anesthetic technology, such as 
the development of more selective and shor-
t-acting agents, have significantly enhanced 
maternal and fetal safety²². Improved monito-
ring systems, including real-time fetal oxyge-
nation and cardiac monitoring, have enabled 
clinicians to tailor anesthetic strategies dy-
namically, reducing risks and improving ou-
tcomes²². Continued innovation in this area 
is essential to address the remaining gaps in 
maternal-fetal anesthetic care²². Non-phar-
macological pain management techniques of-
fer valuable adjuncts to traditional anesthesia 
in labor and delivery²³. Acupuncture, trans-
cutaneous electrical nerve stimulation, and 
hypnobirthing have demonstrated efficacy in 
reducing pain perception while lowering re-
liance on pharmacological interventions²³. 
These methods reflect a shift toward individu-
alized and integrative approaches in obstetric 
anesthesia, focusing on maternal preferences 
and overall well-being²³.

The role of continuous maternal and fe-
tal monitoring during anesthesia cannot be 
overstated²⁴. Technologies such as fetal he-
art rate monitoring and Doppler flow asses-
sments provide critical insights into the fetal 
response to anesthetic agents, enabling timely 
interventions²⁴. These tools have become 
standard practice in obstetric anesthesia, en-
suring higher standards of safety and care for 
both mother and fetus²⁴.

CONCLUSION
Maternal anesthesia remains a cornerstone 

of modern obstetric care, offering critical 
solutions for pain management and surgical 
intervention during pregnancy. The choice 
of anesthetic technique, whether general or 
regional, must be carefully tailored to the 
specific clinical scenario, taking into account 
the safety and well-being of both the mother 
and the fetus. Regional anesthesia continues 
to demonstrate superior safety profiles and 
neonatal outcomes, making it the preferred 
choice in most obstetric settings.

The challenges associated with general 
anesthesia, particularly concerning fetal oxy-
genation and neurodevelopment, undersco-
re the need for meticulous monitoring and 
evidence-based practices. While advances in 
pharmacology and technology have mitiga-
ted many risks, further research is essential to 
clarify the long-term effects of fetal exposure 
to anesthetic agents. Addressing these uncer-
tainties will ensure better-informed clinical 
decisions and improved guidelines.

High-risk pregnancies require specialized 
anesthetic management involving multidisci-
plinary teams and advanced monitoring tech-
niques. These cases highlight the importance of 
collaborative care that integrates the expertise 
of anesthesiologists, obstetricians, and neona-
tologists to optimize outcomes. Ethical consi-
derations, including informed consent and the 
balance of maternal and fetal interests, remain 
central to all clinical decisions in this field.

In conclusion, maternal anesthesia has 
achieved remarkable progress, significantly 
reducing risks and enhancing outcomes for 
both mother and child. Continued innovation, 
research, and collaboration will be pivotal in 
advancing the field, ensuring that maternal 
anesthesia practices remain safe, effective, and 
patient-centered in the years to come.
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