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Background and Purpose: Articaine is a local anesthetic with rapid onset and dual metabolic 
pathways, making it a potential option for spinal anesthesia during cesarean delivery. However, 
evidence regarding its efficacy and safety in obstetric anesthesia remains limited. This review 
aimed to summarize current knowledge and assess whether articaine may have a role in cesarean 
section anesthesia. 

Materials and Methods: For this narrative review, a comprehensive literature search was 
conducted in PubMed, Embase, and Cochrane Library for the period 1995–2025. Eligible 
studies included clinical trials, pharmacokinetic investigations, and neurotoxicity assessments of 
intrathecal or epidural articaine administration in both obstetric and non-obstetric populations.

Results: Nine clinical trials and multiple pharmacologic studies were identified. Intrathecal 
articaine (60–84 mg, 5% hyperbaric) consistently produced surgical anesthesia within 3–5 minutes 
and maintained sensory block for 70–85 minutes, with earlier motor recovery and ambulation 
compared to bupivacaine. In obstetric populations, data—though limited—demonstrated 
reliable sensory levels, stable maternal blood pressure, and neonatal Apgar scores comparable to 
traditional agents. Pharmacokinetic findings revealed a rapid 20–30 minute plasma half-life due to 
ester hydrolysis, thereby reducing the risk of systemic toxicity. No clinically significant neurotoxicity 
has been reported at cesarean-section doses, though high-dose animal studies indicate the need 
for ongoing vigilance. 

Conclusion: Articaine combines fast onset, adequate intraoperative duration, and expedited 
maternal recovery, making it a promising alternative for spinal anesthesia during cesarean sections. 
However, larger multicenter randomized trials are required to confirm obstetric safety, optimize 
dosing strategies, and evaluate long-term neonatal outcomes before widespread clinical adoption.
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Introduction

he use of articaine in neuraxial blocks has 
attracted growing interest due to its prom-
ising pharmacokinetic profile, including 
rapid onset and clearance [1]. However, 
despite these advantages, its clinical appli-

cation in spinal and epidural anesthesia remains less ex-
tensively studied compared to other local anesthetics, 
such as bupivacaine and ropivacaine. A key research gap 
is the limited clinical evidence regarding the safety and 
efficacy of articaine in obstetric spinal anesthesia [2].  

This review critically evaluates the available literature 
on articaine’s pharmacodynamics, efficacy, safety, and 
potential advantages in neuraxial anesthesia, with an 
emphasis on its comparative performance against es-
tablished agents.

Articaine, chemically known as 4-methyl-3-(2-pro-
pylamino-propionamido)-thiophene-2-carboxylate 
hydrochloride, belongs to the amide group of local 
anesthetics (Figure 1). Structurally, it is unique among 
amide anesthetics because it contains a thiophene ring, 
whereas others feature a benzene ring. This thiophene 
ring increases articaine’s lipophilicity, enhancing its abil-
ity to penetrate nerve membranes and contributing to 
its rapid onset of action [3].

Another distinguishing feature of articaine is its ester 
side chain, which plays a crucial role in its metabolism. 
While most amide local anesthetics are metabolized 
solely in the liver, articaine is also partially metabolized 
by plasma esterases, allowing for faster breakdown and 
clearance from the body. This dual metabolic pathway 
differentiates articaine from other commonly used lo-
cal anesthetics and contributes to its relatively short 
plasma half-life, approximately 20 to 30 minutes [3, 4].

Similar to other local anesthetics, articaine exerts its 
effect by blocking sodium channels on nerve mem-
branes, thereby inhibiting the propagation of action 
potentials [5]. This results in the interruption of nerve 
signal transmission, leading to the desired sensory and 
motor blockade. Articaine’s high lipid solubility enables 
it to penetrate nerve membranes more rapidly than oth-
er local anesthetics, facilitating a faster onset of action. 
Additionally, articaine has been reported to produce 
dense sensory blocks with minimal motor blockade in 
certain clinical applications, which could have advan-
tages in neuraxial anesthesia, where selective sensory 
blockades are often desired [2, 6].

The pharmacokinetics of articaine are characterized by 
its rapid onset, intermediate duration, and rapid clear-
ance. Once administered, articaine is rapidly absorbed 
into systemic circulation, where it is hydrolyzed by plasma 
esterases to its primary inactive metabolite, articainic 
acid. This ester hydrolysis accounts for the rapid break-
down of articaine, resulting in a short plasma half-life. The 
remainder of the drug is metabolized in the liver by cyto-
chrome P450 enzymes, and its metabolites are primarily 
excreted through the kidneys [7]. Articaine’s pharmacoki-
netic properties make it particularly appealing for spinal 
anesthesia in cesarean sections, where rapid onset, suf-
ficient surgical anesthesia, and early maternal recovery 
are critical. Its rapid onset (3–5 minutes) ensures timely 
establishment of sensory block, an advantage in both 
elective and urgent obstetric settings [8]. Compared to 
longer-acting agents such as bupivacaine, articaine allows 
for an earlier return of motor function and ambulation, 
facilitating quicker maternal-infant bonding and a shorter 
hospital stay [9]. This early mobilization may reduce post-
operative complications such as deep vein thrombosis, 
which is especially beneficial in postpartum patients. The 
rapid metabolism of articaine reduces its potential for sys-
temic toxicity, a major concern with the use of long-acting 
local anesthetics, such as bupivacaine. This property is 
particularly relevant in neuraxial anesthesia, where the 
risk of local anesthetic systemic toxicity is always present 
due to the potential for inadvertent intravascular injec-
tion or systemic absorption from the epidural space [7].

Materials and Methods

This study was conducted as a narrative review aimed 
to summarize and synthesize available evidence on the 
pharmacology, efficacy, and safety of articaine in neuraxi-
al anesthesia, with a particular focus on spinal anesthesia 
for cesarean sections. A comprehensive literature search 
was performed in PubMed, Embase, and the Cochrane 
Library. Articles published between January 1995 and 
March 2025 were considered. The search strategy includ-
ed combinations of the following keywords and medical 
subject headings (MeSH): “articaine,” “spinal anesthesia,” 
“epidural anesthesia,” “neuraxial block,” “cesarean sec-
tion,” “obstetric anesthesia,” and “local anesthetics.” No 
language restrictions were applied. The reference lists of 
relevant articles were manually screened to identify addi-
tional eligible studies. Studies were included if they evalu-
ated intrathecal or epidural administration of articaine, 
reported clinical, pharmacokinetic, pharmacodynamic, 
or safety outcomes, involved human subjects or relevant 
animal models, and were available as full-text articles.

T
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Studies were excluded if they were conference ab-
stracts without full text, editorials, expert opinions with-
out original data, or articles not relevant to neuraxial an-
esthesia. Duplicate records were identified and removed. 
All retrieved references were imported into EndNote 
(Clarivate Analytics) for management and removal of 
duplicate records. Data were manually extracted by the 
authors and included study design, patient population, 
type of surgery, articaine dose and concentration, onset 
and duration of sensory and motor block, maternal and 
neonatal outcomes, and reported adverse effects.

Given the narrative nature of this review and the het-
erogeneity of the study designs, a formal risk-of-bias 
assessment was not performed. However, studies were 
critically appraised based on methodological quality, 
sample size, clinical relevance, and consistency of re-
ported outcomes.

Results

Several clinical studies have evaluated the efficacy of 
articaine in spinal anesthesia, particularly for lower-limb 
and lower-abdominal surgeries [10]. Nine clinical trials 
evaluating intrathecal articaine for spinal anesthesia 
were identified, primarily involving lower-limb, urolog-
ic, and ambulatory surgeries, with sample sizes ranging 
from 30 to 120 patients. Across these studies, articaine 
at doses of 60–84 mg (5% hyperbaric) produced surgi-
cal sensory block within 3–5 minutes. The duration of 
effective anesthesia ranged from 70 to 85 minutes, 
which was consistently sufficient for the procedures 
performed [1]. 

In a study comparing articaine with bupivacaine for 
spinal anesthesia in patients undergoing elective knee 
surgery, articaine demonstrated a significantly faster 
onset of both sensory and motor blockade. Patients 
receiving articaine also exhibited quicker recovery of 
motor function, allowing for earlier ambulation and dis-

charge compared to those who received bupivacaine. 
The duration of sensory block provided by articaine was 
comparable to that of bupivacaine, although slightly 
shorter, which could be beneficial for procedures where 
an extended motor block is undesirable [11].

Another study explored the use of articaine for spi-
nal anesthesia during urological surgery. The results 
showed that articaine provided reliable and effective 
anesthesia, with a rapid onset and intermediate dura-
tion, which was adequate for the procedures performed 
(Table 1). Moreover, patients reported minimal discom-
fort during recovery, and there was a notable absence 
of prolonged motor blockade, which is often a concern 
with other longer-acting local anesthetics [11, 12].

The use of articaine for epidural anesthesia is less well-
documented, though some clinical experiences suggest 
that it may be a viable option for certain procedures. Artic-
aine’s rapid onset and intermediate duration make it suit-
able for outpatient surgeries, such as hernia repairs, where 
precise control of anesthesia duration is necessary [13].

A small study examining the use of epidural articaine 
for labor analgesia reported satisfactory pain relief with 
minimal adverse effects. The study highlighted that ar-
ticaine’s relatively short duration of action could be ad-
vantageous in scenarios where re-dosing is acceptable 
and desirable for better analgesic control. However, its 
shorter duration may also be a limitation in cases requir-
ing extended pain relief, where longer-acting agents, 
such as ropivacaine or bupivacaine, may be preferred.

Articaine’s favorable safety profile is largely attributed 
to its rapid metabolism and clearance, which reduce 
the risk of systemic toxicity. Unlike longer-acting anes-
thetics, such as bupivacaine, which have a higher risk 
of accumulation and toxicity, Articaine’s dual metabolic 
pathways (hepatic and ester hydrolysis) enable it to be 
quickly eliminated from the bloodstream.
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In clinical studies, the incidence of systemic toxicity 
with articaine use in neuraxial blocks has been low. The 
short plasma half-life reduces the risk of central ner-
vous system and cardiovascular complications, which 
are more commonly associated with longer-acting local 
anesthetics [14]. Additionally, because articaine is par-
tially metabolized by plasma esterases, patients with im-
paired hepatic function are less likely to experience de-
layed clearance and toxicity compared to those receiving 
other amide local anesthetics [15]. Another undesirable 
incident is transient neurological symptoms (TNS), which 
are defined as pain originating in the gluteal region and 
radiating to both lower extremities and appearing within 
up to 24 hours after full recovery [16] (Table 1).

One of the primary concerns with the use of articaine 
in neuraxial blocks is the potential for neurotoxicity, par-
ticularly with intrathecal administration. Although artic-
aine is considered safe for peripheral nerve blocks and 
dental anesthesia, its neurotoxicity when used in spinal 
anesthesia has not been fully established [17]. Animal 
studies have suggested that articaine may have neuro-
toxic effects when administered in high concentrations 
or with repeated doses, raising concerns about its safety 
in neuraxial applications [18]. However, the clinical rel-
evance of these findings is uncertain, as the doses used 
in these studies were often higher than those typically 
administered in clinical practice. To date, no large-scale 
human studies have conclusively demonstrated neuro-
toxicity associated with articaine use in spinal or epidural 
anesthesia. Nonetheless, until further research clarifies 
this issue, articaine should be used with caution in neur-
axial blocks, particularly in high-risk populations [7, 19].

Allergic reactions to articaine are rare; however, as 
with any local anesthetic, there is a risk of hypersensi-
tivity reactions, particularly in individuals with a history 
of allergies to local anesthetics [20]. Articaine’s ester 

metabolite (articainic acid) could theoretically cause 
allergic reactions in individuals sensitive to ester local 
anesthetics, though this is uncommon. When adminis-
tering articaine in neuraxial blocks, clinicians should be 
vigilant for signs of allergic reactions and have appropri-
ate interventions available [21]. 

One of the most significant advantages of Articaine in 
neuraxial anesthesia is its rapid onset of action, which is 
typically faster than that of other commonly used local 
anesthetics. This can be especially useful in situations 
where rapid block onset is critical, such as in emer-
gency cesarean sections or other urgent surgeries [15, 
19]. Articaine’s intermediate duration of action can be 
both an advantage and a limitation, depending on the 
clinical scenario. For short to medium-duration proce-
dures, articaine offers adequate anesthesia without the 
prolonged motor blockade that can delay recovery and 
discharge [10, 22]. This characteristic makes it particu-
larly appealing for ambulatory surgeries and day-case 
procedures, where fast recovery and early mobiliza-
tion are desired [23, 24]. The rapid metabolism of ar-
ticaine by both hepatic and plasma pathways results in 
a shorter half-life, reducing the risk of systemic toxicity 
[25]. This feature is especially important in neuraxial 
blocks, where inadvertent systemic absorption can lead 
to serious complications. Articaine’s shorter duration of 
action also reduces the likelihood of prolonged motor 
blockade and other postoperative complications, such 
as urinary retention and deep vein thrombosis [15, 2]. 
Studies comparing articaine to other local anesthetics 
for spinal anesthesia have shown that patients receiving 
articaine recover motor function faster [22]. This could 
be beneficial in procedures that require early mobiliza-
tion, such as lower-limb surgeries or cesarean sections, 
where reducing the risk of thromboembolic events 
through early ambulation is a priority [15]. Although 
the literature on articaine use specifically in cesarean 

Table 1. Comparative table: Local anesthetics for spinal anesthesia

Anesthetic Concentration (%) Typical Dose 
(mg)

Onset Time 
(min) Duration (min) TNS Risk

Articaine 5 (hyperbaric) 60–84 3–5 70–85 Low

Bupivacaine 0.5–0.75 (hyperbaric) 7.5–15 5–8 90–150 Very low

Lidocaine 5 (hyperbaric) 50–100 1.5–3 45–75 High

Mepivacaine 1.5–2 60–80 3–5 60–90 Moderate

Prilocaine 2 (hyperbaric) 30–60 2–4 60–90 Low

Chloroprocaine 2–3 30–60 <2 30–50 Very low

TNS: Transient neurological symptoms.
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sections is limited, emerging data suggest its effective-
ness. In a randomized controlled trial (RCT), Yurtlu and 
Kaya (2013) compared articaine, ropivacaine, and their 
combination for epidural anesthesia in cesarean sec-
tion. They found that articaine provided reliable sensory 
blockade with favorable maternal hemodynamics and 
neonatal Apgar scores [19]. These findings, while pre-
liminary, support further exploration of articaine’s role 
in obstetric anesthesia, especially when a short-acting 
agent with minimal motor blockade is desirable. Future 
research should prioritize well-designed, adequately 
powered RCTs in pregnant populations. Key priority 
areas include determining optimal intrathecal dosing, 
comprehensively assessing maternal hemodynamic ef-
fects, evaluating neonatal outcomes beyond Apgar 
scores, and systematically monitoring for neurotoxic-
ity and TNS. Comparative studies with commonly used 
agents such as bupivacaine and ropivacaine are essen-
tial to define articaine’s appropriate clinical role.

Discussion

Despite its potential advantages, the use of articaine in 
neuraxial anesthesia is limited by the lack of extensive 
clinical data. Safety is paramount in obstetric anesthe-
sia, where both maternal and fetal well-being must be 
ensured. Articaine’s dual metabolic pathways (hepatic 
and plasma esterases) confer a lower risk of systemic 
toxicity, making it a safer option in patients with altered 
hepatic function often seen in pregnancy [7]. Moreover, 
the rapid clearance may reduce neonatal exposure in 
case of inadvertent systemic absorption, although this 
requires further validation [27]. Importantly, the ab-
sence of significant neurotoxicity in available human 
studies provides cautious optimism about its suitability 
for spinal administration in cesarean delivery, though 
more large-scale obstetric studies are warranted. Most 
studies on Articaine’s use in spinal and epidural anes-
thesia are small and lack the robust evidence needed to 
establish it as a first-line agent for neuraxial blocks. Larg-
er, multicenter RCTs are necessary to definitively de-
termine articaine’s safety and efficacy in these settings 
[21]. Articaine’s relatively short duration of action may 
be a limitation for longer surgical procedures, where 
extended sensory and motor blockade are required. 
In such cases, longer-acting anesthetics, such as bupi-
vacaine or ropivacaine, may be more appropriate to 
avoid the need for re-dosing or the addition of adjuncts 
to prolong the block [24]. As previously discussed, the 
potential for neurotoxicity remains a concern, especially 
when using articaine in neuraxial blocks. While there is 
no conclusive evidence of neurotoxicity in humans, 

the findings from animal studies suggest that articaine 
should be used with caution, particularly when higher 
concentrations are required or when multiple doses are 
administered [21, 28].

Conclusion

Current evidence suggests that articaine possesses 
pharmacologic characteristics—rapid onset, intermedi-
ate duration of action, and rapid systemic metabolism—
that may make it a suitable option for spinal anesthe-
sia in selected cesarean section cases. Clinical studies 
conducted primarily in non-obstetric populations, along 
with limited obstetric data, indicate that intrathecal 
articaine can provide reliable surgical anesthesia with 
earlier motor recovery and without clear evidence of 
increased maternal or neonatal risk at clinically used 
doses. However, the existing evidence is not sufficient 
to support routine use of articaine for cesarean spinal 
anesthesia. Data specific to pregnant patients remain 
limited, and high-quality RCTs comparing articaine with 
established agents, such as bupivacaine, are lacking. 
Safety concerns, particularly regarding neurotoxicity and 
optimal dosing, require further investigation. At pres-
ent, articaine may be considered a selective alternative 
in clinical settings where rapid onset and early postop-
erative recovery are prioritized, provided that its use is 
guided by careful patient selection and appropriate dos-
ing. Until robust obstetric evidence becomes available, 
widespread clinical adoption should be approached with 
caution. Further well-designed clinical trials focusing on 
maternal and neonatal outcomes are essential to define 
articaine’s definitive role in cesarean spinal anesthesia.
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