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Abstract

Background: Preterm labor (PTL), defined as regular uterine contractions with cervical change between 20 and 37 weeks'
gestation, is a leading cause of neonatal morbidity and mortality worldwide. It is a complex syndrome driven by multiple
etiologies, including infection, inflammation, uterine overdistension, and vascular pathology.

Aim: This article synthesizes interdisciplinary perspectives on PTL, aiming to clarify its definition, pathophysiology, and
evidence-based management. It emphasizes a risk-stratified approach to diagnosis and treatment to optimize neonatal outcomes
while avoiding unnecessary interventions.

Methods: A comprehensive review is presented, covering the epidemiology, multifactorial pathophysiology, and clinical
evaluation of PTL. Diagnostic methods include history, physical exam, transvaginal ultrasound for cervical length, and
biomarkers like fetal fibronectin. Management strategies are analyzed, focusing on the gestational age-based application of
antenatal corticosteroids, tocolysis, magnesium sulfate for neuroprotection, and Group B Streptococcus prophylaxis.

Results: Accurate diagnosis remains challenging, as most symptomatic patients do not deliver imminently. Risk stratification
using cervical length and biomarker testing is crucial. Time-sensitive interventions, particularly antenatal corticosteroids and
magnesium sulfate, significantly improve neonatal outcomes when appropriately targeted to high-risk patients between 24 and
34 weeks gestation.

Conclusion: Effective management of PTL requires an integrated, interdisciplinary approach. Mastery of diagnostic criteria,
risk stratification, and the timely administration of evidence-based therapies is essential to reduce the global burden of
prematurity.

Keywords: Preterm Labor, Preterm Birth, Neonatal Outcomes, Antenatal Corticosteroids, Magnesium Sulfate, Risk
Stratification.

1. Introduction by cervical dilation of > 2 cm prior to 37 weeks EGA,

Preterm labor (PTL) is classically defined as
the onset of regular uterine contractions accompanied
by cervical change occurring between 20 0/7 and 36
6/7 weeks of estimated gestational age (EGA), a
window during which the fetus remains at heightened
vulnerability to complications of prematurity [1].
Contemporary diagnostic frameworks emphasize not
only the presence of contractions but also objective
cervical findings. The American College of
Obstetricians and Gynecologists (ACOG) allows
diagnosis when regular contractions are accompanied

whereas international guidance from the World
Association of Perinatal Medicine and the Perinatal
Medicine Foundation (WAPM—-PMF) advocates a > 3
cm threshold to classify spontaneous preterm labor
(sPTL), reflecting efforts to improve specificity and
reduce overdiagnosis in symptomatic patients who
will otherwise proceed to term [1][2]. This distinction
is clinically consequential because management
strategies, disposition, and the anticipated timeline to
delivery differ depending on the likelihood of
imminent preterm birth (PTB) [1][2]. Physiologically,
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SPTL represents a final common pathway triggered by
heterogeneous  etiologies—decidual hemorrhage,
subclinical infection/inflammation, uterine
overdistension, cervical insufficiency, and maternal-
fetal stress signaling—culminating in premature
activation of the myometrium, cervical remodeling,
and membrane weakening. Once cervical dilation
reaches > 3 cm, the probability of spontancous
resolution declines substantially, a practical inflection
point that often heralds progression to delivery despite
conservative measures [2]. Nevertheless, therapeutic
intervention may benefit selected high-risk patients
who have not yet reached this dilation threshold—
particularly those with a short cervix, positive
biochemical markers, or concomitant risk factors—by
extending pregnancy long enough to administer
antenatal corticosteroids and magnesium sulfate for
neuroprotection, and to facilitate transfer to an
appropriate level of neonatal care [1][2][3].

A key clinical challenge is that the majority
of individuals who present with symptoms suggestive
of sPTL—such as regular contractions, pelvic
pressure, or low back pain—will ultimately deliver at
term, underscoring the centrality of risk stratification
to avoid unnecessary interventions and hospitalization
[3]. Triage therefore prioritizes distinguishing true
labor from false labor and identifying those at highest
risk for imminent PTB. Multimodal assessment
incorporates digital or speculum examination for
cervical change, transvaginal ultrasound to measure
cervical length, and selective use of biochemical
testing such as fetal fibronectin (fFN) in appropriately
screened populations. Integrating this data with the
gestational age informs a tiered approach to care:
outpatient observation for low-risk presentations
versus targeted in-hospital management for those at
substantial risk of early delivery [3]. The clinical
stakes of sPTL are considerable because PTB—
particularly at earlier gestations—drives much of
perinatal morbidity and mortality. Spontaneous PTL
with intact membranes accounts for approximately
40% to 45% of all preterm births, a burden that persists
across health systems and contributes
disproportionately to neonatal respiratory distress
syndrome, intraventricular hemorrhage, necrotizing
enterocolitis, sepsis, long-term neurodevelopmental
impairment, and extended neonatal intensive care
utilization [4][5][6][7]- Risk is strongly modulated by
gestational age at delivery, with extremely preterm
birth (< 28 weeks) associated with the highest
complication rates. Consequently, accurate and timely
diagnosis of sSPTL serves as the gateway to evidence-
based interventions that meaningfully alter neonatal
trajectory, including antenatal corticosteroids to
accelerate fetal lung maturity, magnesium sulfate for
fetal neuroprotection prior to early PTB, and judicious
tocolysis to gain a short therapeutic window for these
treatments to take effect [4][5][6][7]. Management
principles therefore revolve around two tasks: (1)
establishing the probability of imminent delivery and
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(2) deploying time-sensitive therapies and logistics
proportional to that risk. When presentation occurs
remote from term, clinicians weigh the maternal-fetal
risks and benefits of short-course tocolysis—
recognizing that tocolytics do not prevent preterm
delivery but can defer it for 48-72 hours—against
contraindications such as chorioamnionitis, fetal
compromise, or advanced labor. In parallel, antenatal
corticosteroids are administered to reduce neonatal
respiratory and neurological morbidity, while
magnesium sulfate before anticipated early PTB
reduces the risk of cerebral palsy. Where appropriate,
group B Streptococcus prophylaxis, maternal transport
to tertiary centers, and consultation with neonatology
are coordinated to optimize outcomes [1][3][4].
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Figure-1: Causes of preterm labour.

Because many symptomatic patients will
proceed to term, stewardship is required to minimize
iatrogenesis. Overuse of tocolysis, unnecessary
hospitalization, or indiscriminate transfer can impose
costs and risks without improving outcomes. Here, the
divergence between a > 2 cm versus > 3 cm cervical
dilation threshold illustrates the balance between
sensitivity and specificity: lower thresholds capture
more true cases but may overtreat those unlikely to
deliver imminently, while higher thresholds enrich for
patients in whom aggressive management and tertiary-
level resources are most justified [1][2][3]. Institutions
increasingly deploy standardized algorithms that
combine cervical length cutoffs with fFN results to
tailor decisions on admission, treatment, and
observation, thereby aligning practice with the
probabilistic nature of sPTL and the heterogeneous
risk of PTB [3][4][5]. Finally, the public health
context cannot be ignored. PTB remains a leading
cause of neonatal death and long-term disability
worldwide, with sPTL representing a sizeable,
potentially modifiable fraction of the burden
[41[5][6][7]. Health system strategies—universal or
targeted cervical length screening, progesterone use
for selecting high-risk populations, smoking cessation,



730 Interdisciplinary Perspectives on Preterm Labor: Clinical Management, Epidemiological Trends, and.....

infection  surveillance, and addressing social
determinants—operate upstream from acute triage and
complement bedside decision-making. Yet even with
prevention, the need for precise diagnosis and rapid,
coordinated management of SPTL will persist.
Accordingly, the introduction frames this review’s
aims: to clarify definitional thresholds, synthesize a
risk-stratified diagnostic approach, and outline
interventions that maximize neonatal benefit while
minimizing maternal and system-level harms. In sum,
SPTL is both common and consequential; mastering its
evaluation and management is essential to reducing
the global burden of prematurity and improving short-

and long-term neonatal outcomes
[11[21[31[4][5][61L7].
Etiology:

The etiology of spontaneous preterm labor
(sPTL) is multifactorial and represents a complex
interplay between maternal, fetal, placental, and
environmental factors. Rather than being a single
disease entity, sPTL is a final common pathway
resulting from diverse pathophysiological processes
that culminate in premature activation of the labor
cascade. Central to its development are mechanisms
involving decidual inflammation, decidual
hemorrhage, pathologic uterine distention, and
conditions that impose physiologic stress on the fetus
or mother, each of which can trigger a cascade of
biochemical and mechanical events leading to cervical
effacement, uterine contractions, and membrane
rupture [7][8][9][10][11].
Decidual Inflammation and Infection

Infection and inflammation are among the
most consistently implicated causes of SPTL.
Ascending bacterial infection from the lower genital
tract can invade the choriodecidual interface, leading
to chorioamnionitis and activation of inflammatory
mediators.  Pathogens such as Ureaplasma
urealyticum, Mycoplasma hominis, and Gardnerella
vaginalis are commonly associated with intrauterine
infection. The host immune response involves
upregulation of  pro-inflammatory  cytokines—
interleukin (IL)-1B, IL-6, and tumor necrosis factor-
alpha (TNF-o)—and prostaglandins, which promote
uterine  contractility and  cervical  ripening.
Inflammatory stimulation of matrix
metalloproteinases also weakens fetal membranes,
predisposing to preterm prelabor rupture of
membranes (PPROM). Even subclinical infection can
suffice to initiate this cascade. Thus, the intrauterine
inflammatory pathway accounts for a substantial
proportion of spontaneous preterm births, particularly
those occurring before 32 weeks’ gestation [7][8][9].
Decidual Hemorrhage and Placental Pathology

Another major etiologic mechanism is
decidual hemorrhage, which encompasses placental
abruption and other causes of retroplacental bleeding.
Hemorrhage at the maternal—fetal interface activates
thrombin generation, which in turn stimulates uterine
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contractions and cervical change through direct
myometrial action and secondary prostaglandin
production. Placental abruption, chronic intervillous
bleeding, and disorders such as placenta previa can
therefore precipitate premature labor. These processes
frequently overlap with maternal vascular pathology,
including uteroplacental insufficiency related to
chronic hypertension, diabetes, and autoimmune
disease, which compromise placental perfusion and
integrity. Fetal hypoxia and oxidative stress arising
from these conditions may further activate the
hypothalamic—pituitary—adrenal (HPA) axis,
increasing fetal cortisol and contributing to preterm
initiation of the labor cascade [9][10][11].
Pathologic Uterine Distention

Uterine  overdistention  represents  a
mechanical and biochemical trigger of SPTL,
particularly in the context of multifetal gestation or
abnormal amniotic fluid volume (polyhydramnios).
Stretch-induced signaling activates myometrial gap
junction formation and oxytocin receptor expression,
while mechanical stretching of the chorion and amnion
promotes release of prostaglandins and inflammatory
mediators. These processes mimic those observed at
term but occur prematurely when the uterus is
excessively distended. Conversely, oligohydramnios
can signify placental insufficiency and fetal
compromise, both of which contribute to preterm
activation of parturition pathways. Structural
anomalies such as uterine septa or fibroids may also
alter uterine compliance, predisposing to early
contractility [8][10].
Maternal-Fetal Stress and Endocrine Activation

Chronic or acute maternal stress, whether
physical, psychological, or environmental, is
increasingly recognized as an important etiologic
contributor. Activation of the maternal and fetal HPA
axes leads to increased secretion of corticotropin-
releasing hormone (CRH) from the placenta, cortisol
from the adrenal glands, and downstream
prostaglandin synthesis, all of which promote
myometrial activity and cervical ripening. Stress may
be induced by systemic illnesses (e.g., hypertensive
disorders, infections), undernutrition, or psychosocial
hardship. Likewise, fetal stress—manifested by
growth restriction or hypoxemia—stimulates CRH
and cortisol production as an adaptive mechanism that
inadvertently accelerates labor onset [7][8][11].
Major Risk Factors

Epidemiological studies have identified
multiple risk factors that reflect the convergence of
these pathophysiologic pathways. The history of prior
preterm birth remains one of the strongest predictors
of recurrence, suggesting a shared underlying
predisposition, whether anatomical (short cervix),
inflammatory, or genetic. Shortened cervical length, as
assessed by transvaginal ultrasound (<25 mm before
24 weeks), is a well-validated marker of susceptibility
to  spontaneous labor. Infections—whether
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intrauterine, urinary, or vaginal (e.g., bacterial
vaginosis)—are recognized modifiable risk factors
whose treatment can reduce recurrence in certain
populations [5][7][12]. Placental pathologies such as
placental abruption and placenta previa directly
contribute through bleeding and inflammatory
activation, while multifetal gestation increases both
mechanical and hormonal stress. Disorders of
amniotic fluid—either polyhydramnios or
oligohydramnios—and conditions characterized by
uteroplacental insufficiency, such as chronic
hypertension, preeclampsia, diabetes mellitus, and
autoimmune  diseases, amplify risk through
compromised oxygenation and inflammatory or
thrombotic changes. Evidence of fetal growth
restriction, abnormal umbilical artery Doppler
velocimetry, and oligohydramnios all point to chronic
placental dysfunction and signal elevated likelihood of
SPTL [9][10][11].

Sociodemographic and behavioral
determinants further shape risk. Studies consistently
demonstrate that Black race is associated with higher
rates of preterm birth independent of socioeconomic
status, implicating complex interactions among
genetics, chronic stress, systemic inequities, and
access to care. Extremes of maternal age, particularly
mothers aged 40 years or older, are similarly linked
with adverse outcomes, possibly due to cumulative
vascular and metabolic comorbidities. Nutritional
factors—poor diet, low maternal body mass index
(BMI), and micronutrient deficiencies—can impair
placental development and increase vulnerability to
infection and inflammation. Conversely, obesity may
predispose to preeclampsia and gestational diabetes,
conditions associated with medically indicated
preterm delivery. Inadequate prenatal care delays
identification and management of modifiable risks,
while substance use, including tobacco, alcohol, and
illicit drugs, directly contributes to uteroplacental
dysfunction and fetal hypoxia, intensifying the
likelihood of preterm labor [5][7][12].

Multifactorial Nature and Interactions

Crucially, these etiologies rarely act in
isolation. Many patients exhibit overlapping
mechanisms—for instance, a hypertensive patient
with placental insufficiency and subclinical infection
or a twin pregnancy complicated by polyhydramnios
and cervical shortening. Genetic predispositions,
epigenetic modifications, and environmental stressors
further modulate susceptibility. The complexity
underscores the need for individualized risk
assessment integrating obstetric history, cervical
metrics, infection screening, and social determinants.
Modern research increasingly focuses on biomarker
discovery (e.g., proteomic and metabolomic profiling
of amniotic and cervical fluids) to elucidate the
molecular networks linking inflammation, endocrine
activation, and extracellular matrix remodeling. In
essence, spontaneous preterm labor arises from
diverse yet interrelated biological pathways—
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infectious, vascular, mechanical, and
neuroendocrine—that  prematurely  trigger  the
processes of parturition. Understanding these
mechanisms and the associated risk factors is pivotal
for early identification of at-risk pregnancies and the
design of preventive interventions, such as
progesterone supplementation, cervical cerclage,
infection screening, and lifestyle modification. By
addressing  both the biological and social
underpinnings of sPTL, clinicians can move closer to
mitigating the global burden of preterm birth and its
profound consequences for neonatal survival and
long-term health [7][8][9][10][11][12].
Epidemiology

Preterm labor (PTL) and preterm birth (PTB)
remain among the most pressing global challenges in
obstetric and perinatal health. Despite major advances
in prenatal care, neonatal medicine, and social health
interventions, the burden of preterm birth persists,
contributing significantly to neonatal morbidity,
mortality, and long-term disability worldwide.
Epidemiologic data highlight that only a small subset
of women who present with symptoms of spontaneous
preterm labor (sPTL) will deliver imminently. Studies
demonstrate that only about 5.5% of symptomatic
patients deliver within one week of presentation, and
even among those who meet clinical diagnostic criteria
for sPTL, fewer than 10% will give birth within seven
days [1][3]. These figures illustrate the diagnostic and
predictive challenges associated with sPTL,
emphasizing the importance of distinguishing true
labor from false labor to prevent unnecessary
interventions and hospitalization [3]. Globally, the
incidence of preterm birth is estimated at
approximately 10% of all live births, accounting for
nearly 15 million preterm infants each year. Of these,
40% to 45% are attributed to spontaneous preterm
labor with intact membranes, while the remainder are
medically indicated due to maternal or fetal
complications such as preeclampsia, placental
abruption, or intrauterine growth restriction [7][13].
The burden of PTB, however, is not evenly distributed
across regions or populations. Rates tend to be higher
in low- and middle-resource settings, where access to
prenatal care, infection screening, and emergency
obstetric services is limited. These disparities
underscore  the intersection of  biological,
socioeconomic, and healthcare system factors that
shape preterm birth outcomes worldwide [13].

Racial and ethnic disparities in preterm birth
are particularly well-documented in high-resource
countries. Data from a large retrospective study
conducted within the Kaiser Permanente health system
in California between 2009 and 2020 revealed
statistically significant differences in the incidence of
spontaneous preterm birth by race [14]. The study
found that non-Hispanic Black individuals had an
incidence of sPTB of 5.5%, compared to 3.6% among
non-Hispanic White individuals (P < 0.001),
highlighting a persistent racial gap despite similar
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access to healthcare services. These findings align
with national surveillance data in the United States and
similar trends in other developed nations, suggesting
that structural and social determinants—such as
chronic stress, systemic inequities, environmental
exposures, and differential access to high-quality
prenatal care—contribute substantially to risk
variation beyond biological predisposition. In
summary, while the global incidence of PTB remains
steady at around one in ten births, the underlying
causes and contributing factors vary widely by
geography, socioeconomic status, and ethnicity. The
relatively low proportion of symptomatic women who
deliver within a week underscores the diagnostic
complexity of SPTL and the need for better predictive
tools, such as cervical length measurement and
biochemical markers. Addressing disparities through
equitable access to prenatal care, infection prevention,
and social support interventions remains critical for
reducing the overall global burden of preterm birth and
improving maternal and neonatal outcomes
[11[31[71[13][14].

Pathophysiology

The pathophysiology of spontaneous preterm
labor (sPTL) is intricate and multifactorial,
representing the premature activation of physiological
pathways that normally culminate in term parturition.
Labor, whether at term or preterm, is the result of a
coordinated sequence of events involving decidual
activation, fetal membrane signaling, myometrial
contractility, and cervical remodeling. In sPTL, these
processes are initiated abnormally early by a diverse
array of pathologic stimuli, including intrauterine
infection, decidual hemorrhage, uterine
overdistension, maternal or fetal stress, and
breakdown of maternal-fetal immune tolerance [7][8].
Although the initiating factors differ, the downstream
biochemical cascades converge on shared molecular
pathways that ultimately produce uterine contractions,
cervical effacement and dilation, and in some cases,
preterm rupture of membranes.

Decidual and Membrane Activation

Labor begins with activation of the decidua
(maternal uterine lining) and fetal membranes
(chorion and amnion), a process that represents the
interface between maternal and fetal systems.
Normally, this activation occurs near term as part of
physiologic maturation; however, in preterm labor, it
can occur prematurely due to pathological triggers.
Intrauterine infection or inflammation is one of the
most common mechanisms implicated in this
premature activation. When microorganisms ascend
from the vagina into the uterine cavity, they colonize
the decidua, chorion, and amnion, initiating a localized
immune response.

Bacterial components—such as
lipopolysaccharides (LPS) from Gram-negative
bacteria—Dbind to toll-like receptors (TLRs) expressed
on the cervix, placenta, and fetal membranes. This
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interaction triggers a powerful inflammatory response
characterized by activation of nuclear factor-kappa B
(NF-kB) and the release of pro-inflammatory
cytokines, including interleukin-1p (IL-1pB), tumor
necrosis factor-alpha (TNF-a), and interleukin-6 (IL-
6). These cytokines upregulate the synthesis of
prostaglandins (particularly prostaglandin E2 and
F2a) within the decidua and fetal membranes, leading
to uterine contractility. Simultaneously, these
mediators induce matrix metalloproteinases (MMPS),
enzymes that degrade the extracellular matrix (ECM)
of the cervix and fetal membranes [15]. The combined
effect of enhanced prostaglandin production and ECM
degradation results in progressive cervical softening,
dilation, and increased membrane fragility—key
hallmarks of the labor process. Within the cervix,
inflammatory cell infiltration into the cervical stroma
amplifies these effects. Neutrophils, macrophages, and
T cells release additional cytokines and
prostaglandins, accelerating collagen remodeling and
altering the balance of glycosaminoglycans that
maintain cervical integrity. This localized breakdown
of cervical structure leads to premature cervical
dilation and facilitates the rupture of fetal membranes.
Clinically, the degree of ECM disruption can be
indirectly evaluated by measuring fetal fibronectin
(fFN) levels in cervicovaginal secretions; the presence
of fFN reflects detachment of the chorionic
membranes from the decidua and is a predictive
biomarker for impending preterm delivery [15].
Sterile Inflammation and Immune Dysregulation
Not all cases of SPTL involve overt infection.
In many patients with intact membranes, the initiating
insult is sterile inflammation, driven by abnormal
activation of the maternal and fetal immune systems.
This phenomenon is characterized by elevated
concentrations of cytokines, chemokines, and
inflammatory mediators in the amniotic fluid, even in
the absence of identifiable microorganisms [16].
Triggers may include decidual necrosis, oxidative
stress, or damage-associated molecular patterns
(DAMPs) released from apoptotic cells or degraded
tissue. These endogenous molecules activate the same
pattern-recognition receptors (such as TLRs and
NOD-like receptors) that respond to infection, leading
to inflammation that mimics the microbial response. In
sterile inflammatory sPTL, elevated IL-6 and IL-8
levels promote leukocyte infiltration, prostaglandin
release, and cervical remodeling similar to that
observed in infection-associated cases. Although the
initiating mechanisms differ, the final common
pathway—characterized by prostaglandin synthesis,
MMP activation, and myometrial excitability—
produces indistinguishable clinical outcomes. These
parallel underscores the unifying concept of preterm
parturition as a syndrome of multiple etiologies
converging on shared effector pathways [8][16].
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Decidual Hemorrhage and Vascular Malperfusion

Another major contributor to preterm labor is
maternal vascular malperfusion of the placenta, often
secondary to decidual hemorrhage or placental
abruption. In this scenario, bleeding at the maternal-
fetal interface exposes decidual tissue to thrombin, a
potent uterotonic agent. Thrombin stimulates the
myometrium  directly and indirectly through
upregulation of prostaglandin synthesis and increased
intracellular calcium in smooth muscle cells.
Concurrently, ischemic injury from placental
underperfusion  releases  free  radicals and
inflammatory mediators that further activate the
decidua and membranes. The resulting inflammatory-
thrombotic milieu disrupts local hemostasis and tissue
integrity, promoting uterine contractility and cervical
change [7][8].
Uterine Overdistension and Mechanical Pathways

Mechanical stress  represents  another
pathway leading to sPTL, especially in multifetal
gestations, polyhydramnios, or uterine anomalies.
Uterine stretch induces mechanical signaling within
the myometrium and fetal membranes, stimulating the
expression of contraction-associated proteins such as
connexin-43 and oxytocin receptors. These facilitate
gap-junction formation between myometrial cells,
allowing for synchronized uterine contractions.
Simultaneously, overdistension enhances
prostaglandin synthesis and local inflammation,
creating a self-reinforcing cycle of uterine activation.
Animal models and human data confirm that
mechanical stress alone can initiate the molecular
cascades typically associated with infection or
endocrine activation, highlighting its independent
contribution to premature labor onset [8].
Endocrine and Neuroendocrine Mechanisms

The maternal-fetal endocrine system also
plays a central role in the initiation of labor. Under
conditions of maternal or fetal stress, the
hypothalamic-pituitary-adrenal ~ (HPA) axis is
activated, leading to increased production of
corticotropin-releasing hormone (CRH) from the
placenta. CRH, in turn, stimulates adrenocorticotropic
hormone (ACTH) release and cortisol production in
both the mother and fetus. Elevated cortisol levels
exert a positive feedback effect on placental CRH
synthesis, amplifying the response. Placental CRH
also directly induces prostaglandin synthesis in the
decidua and amniochorion, further promoting
myometrial contractility and cervical ripening [7].
This endocrine cascade converges with mechanical
and inflammatory pathways to produce functional
progesterone withdrawal—a shift in the balance of
progesterone  receptor isoforms that reduces
progesterone’s quiescent effect on the myometrium.
As a result, the uterus becomes increasingly
responsive to contractile  stimuli such as
prostaglandins and oxytocin, leading to coordinated
contractions. Oxytocin, secreted from the posterior
pituitary gland, reinforces this process by stimulating
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myometrial calcium influx and promoting rhythmic,
powerful contractions that characterize active labor. In
summary, the pathophysiology of spontaneous
preterm labor encompasses an intricate network of
interacting biological systems—infectious,
inflammatory, vascular, mechanical, and endocrine.
Whether triggered by bacteria, sterile inflammation,
hemorrhage, or stress, these stimuli converge on a
common terminal pathway involving prostaglandin
production, ECM degradation, and myometrial
activation. Understanding these mechanisms not only
elucidates why sPTL is challenging to predict and
prevent but also informs targeted therapeutic
strategies, such as infection control, anti-inflammatory
interventions, tocolysis, and hormonal modulation.
Ultimately, dissecting the molecular underpinnings of
SPTL is essential for improving diagnostic accuracy,
optimizing management, and mitigating the global
burden of preterm birth [7][8][15][16].
History and Physical

Preterm labor (PTL) remains a clinical
diagnosis that synthesizes symptoms with objective
cervical findings. According to ACOG, PTL is
“generally based on clinical criteria of regular uterine
contractions accompanied by a change in cervical
dilation, effacement, or both, or initial presentation
with regular contractions and cervical dilation of at
least 2 cm,” a definition that underscores the primacy
of demonstrable cervical change over uterine activity
alone [1]. The literature has variably defined “regular
contractions” from four to twelve per hour, reflecting
heterogeneous study designs and clinical settings;
ACOG does not mandate a numeric threshold,
emphasizing instead the combination of contraction
pattern with cervical dynamics [2]. By contrast, the
WAPM-PMF joint guideline offers operational
specificity, recommending a threshold of six or more
contractions per 30 minutes and advising observation
for at least two hours to document contraction
frequency and cervical evolution before confirming
the diagnosis of spontaneous PTL (SPTL) [1][2]. This
two-hour window is particularly useful in emergency
and triage environments, where premature labeling of
false labor can lead to unnecessary interventions,
hospitalization, or transfer.

Increase in frequency of contractions Discharge

Cervical dilatation between 0 to | cm Backache

Diarrhoea Pressure

Increase in cervical examination findings Cramping

© A

Bleeding

6006060

Figure-2: Signs and Symptoms of preterm labour.
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History

Patients with sPTL typically report
menstrual-like cramping, rhythmic uterine tightening,
pelvic pressure, or low back pain that waxes and wanes
in concert with contractions. A careful history should
characterize the duration, frequency, regularity, and
intensity of contractions and document whether they
are increasing in strength or clustering—a trajectory
that correlates with higher likelihood of cervical
change. Although frequent, regular, and strong
contractions occurring every two to three minutes
often presage progressive dilation, sPTL can still
occur with less dramatic patterns, so clinicians should
not exclude the diagnosis solely on contraction
phenotype [1][2]. Associated symptoms—an increase
in mucoid vaginal discharge, light bleeding or
spotting, or a subjective sense of “pelvic pressure”—
may reflect cervical effacement and dilation. Review
of the antenatal record is essential, as prior obstetric
complications, cerclage placement, or a history of
preterm birth refine pretest probability and guide
immediate next steps. Eliciting risk factors and
symptoms that point toward a specific etiology further
anchors decision-making. A sudden gush or persistent
leakage of clear fluid suggests preterm premature
rupture of membranes and should prompt focused
evaluation for membrane integrity. Fever, uterine
tenderness, or foul-smelling discharge heighten
concern for intrauterine infection or chorioamnionitis,
mechanisms that activate inflammatory pathways
implicated in sSPTL. Vaginal bleeding with abdominal
pain raises suspicion for placental abruption, whereas
painless bleeding in late pregnancy is consistent with
placenta previa—both placental disorders that increase
the risk of preterm labor. A detailed social and medical
history identifies modifiable and contextual risk
factors, including substance use, nutritional status,
adequacy of prenatal care, and extremes of maternal
age, while comorbidities such as chronic hypertension,
diabetes, or autoimmune disease signal potential
uteroplacental insufficiency and a lower threshold for
progression to preterm birth [1][2].
Physical Examination

The physical examination begins with
maternal vital signs and global assessment, followed
by systematic abdominal and pelvic evaluation. In
stable patients, a speculum examination should
precede any digital cervical assessment. This
sequencing avoids iatrogenic alteration of vaginal
secretion tests and mitigates infectious risk if
membranes are ruptured. On abdominal examination,
clinicians often palpate contractions as circumferential
tightening of the gravid uterus; the uterus is usually
nontender in uncomplicated labor. Diffuse or focal
uterine tenderness, particularly when accompanied by
fever or maternal tachycardia, suggests inflammatory
or hemorrhagic processes that warrant targeted
investigation. Fetal lie, presentation, and an estimated
fetal weight should be documented to contextualize
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management options if delivery appears imminent.
The speculum examination provides crucial
information on cervical appearance, degree of dilation
and effacement visible at the external os, membrane
status, and the presence of blood or abnormal
discharge. Pooling of straw-colored fluid in the
posterior fornix or leakage from the cervical os
supports a diagnosis of ruptured membranes; when
visual inspection is equivocal, standard bedside tests
for membrane rupture should be employed to avoid
misclassification. Blood in the vaginal vault can
reflect placental abruption or, less commonly, placenta
previa; however, minor bleeding may also occur with
progressive cervical dilation. Malodorous or purulent
discharge should prompt collection of samples for
microbiologic  testing, given the established
association between infection, inflammation, and
SPTL [1][2]. After placenta previa and membrane
rupture have been reasonably excluded—by chart
review, recent imaging, or bedside ultrasound—a
digital cervical examination is appropriate to quantify
dilation, effacement, and fetal station. Careful
technique minimizes discomfort and avoids
inadvertent membrane disruption. Findings of
advanced dilation are highly prognostic; cervical
dilatation of at least 3 cm prior to 34 weeks’ gestation
is strongly associated with preterm delivery, guiding
the urgency of antenatal corticosteroids, magnesium
sulfate for neuroprotection, group B Streptococcus
prophylaxis when indicated, and potential maternal
transfer to a higher level of care [1][2]. If the placental
location is unknown, a quick transabdominal
ultrasound should precede any digital exam to avoid
provoking hemorrhage in an undiagnosed previa.
Continuous cardiotocographic monitoring
refined the clinical picture by correlating patient-
reported symptoms with objectively recorded
contraction patterns while simultaneously assessing
fetal well-being. Documentation should include
contraction frequency, regularity, and duration over
the observation period recommended by WAPM-—
PMF, recognizing that a subset of symptomatic
patients will not demonstrate progressive cervical
change over two hours and can be safely discharged
with return precautions and follow-up [1][2]. Fetal
heart rate baseline, variability, and the presence or
absence of decelerations inform the safety of expectant
management versus the need for expedited
intervention should nonreassuring patterns emerge. In
sum, the history and physical examination in
suspected PTL hinge on methodical, staged
information gathering careful symptom
characterization; targeted inquiry into risk factors and
red-flag features for PPROM, infection, or placental
pathology; and a structured examination that
prioritizes speculum assessment before digital
evaluation. Alignment with consensus definitions—
ACOG’s emphasis on cervical change with
contractions and WAPM-PMEF’s  operational
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thresholds and observation period—nhelps standardize
diagnosis across care settings while reducing both
under- and over-treatment. This disciplined approach
ensures that patients at genuine risk of imminent
preterm birth are identified swiftly and receive time-
sensitive therapies, and that those likely to continue to
term are spared unnecessary interventions and
hospitalization [1][2].
Evaluation

Beyond history and bedside examination, the
evaluation of a patient with threatened preterm labor
(PTL) aims to 1) confirm or exclude ruptured
membranes, 2) identify infectious or inflammatory
contributors, 3) stratify short-term risk of spontaneous
preterm birth (SPTB), and 4) gather anatomic data that
guide management and delivery planning. In practice,
this entails targeted laboratory testing, judicious use of
cervicovaginal biomarkers, and both transvaginal and
limited obstetric ultrasounds, with the understanding
that some tools are most informative in the early—
moderate preterm period and are less helpful at late
preterm gestational ages [17][18]. Because test
performance depends heavily on sampling technique
and sequence, clinicians should prioritize specimen
collection (e.g., fetal fibronectin) before digital
cervical examination to avoid false positives and loss
of diagnostic clarity [27]. A first, nonnegotiable step
is determining membrane status, as management
diverges sharply when preterm premature rupture of
membranes (PPROM) is present. When rupture is not
obvious on speculum examination, a structured
diagnostic approach is recommended. Microscopy for
ferning, vaginal pH testing, and a suite of commercial
immunoassays detecting amniotic fluid proteins—
most notably placental alpha microglobulin-1
(PAMG-1) and insulin-like growth factor binding

protein-1 (IGFBP-1)—substantially improve
diagnostic accuracy in equivocal cases
[19][20][21]122][23]. Establishing whether

membranes are intact not only refines risk estimation
for near-term delivery but also directs decisions about
antibiotics, corticosteroids, and the suitability of
tocolysis [17][18].

Simultaneously, clinicians should address
infection screening, both to uncover treatable
precipitants of SPTL and to inform intrapartum care if
labor progresses. Rectovaginal group B Streptococcus
(GBS) culture should be obtained at presentation
unless a culture within the previous five weeks is
already available or another indication for intrapartum
prophylaxis exists (e.g., documented GBS bacteriuria
this pregnancy or a prior neonate with invasive GBS
disease) [24]. Because lower urinary tract infection
(UTI) and asymptomatic bacteriuria are linked to
increased sPTB risk—and because dysuria, frequency,
and suprapubic discomfort can mimic contraction-
related symptoms—urine culture with or without
urinalysis is indicated in the PTL workup [17][18]. In
patients with risk factors not recently screened, testing
for sexually transmitted infections (chlamydia,
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gonorrhea, syphilis) is appropriate, given their
association with inflammatory pathways that drive
cervical remodeling and uterine activity [17][18]. A
urine drug screen may be considered selectively when
risk factors are present or when placental abruption is
suspected as a cause of sPTL; results can guide
counseling and, if necessary, multidisciplinary support
[17][18]. Imaging complements laboratory assessment
by clarifying both anatomy and immediate obstetric
concerns. Transvaginal ultrasound (TVUS) is the
reference method for cervical length measurement and
is most informative prior to 34 weeks’ EGA. A normal
cervical length typically ranges from 35 to 48 mm; an
abnormally short cervix confers increased risk of
sPTB in both singleton and multifetal gestations, with
the shortest lengths portending the highest risk
[17][25]. Many studies employ a 25 mm threshold in
symptomatic patients, below which the likelihood of
delivery increases meaningfully, whereas a cervical
length >30 mm is associated with a <5% risk of sPTB
in the short term, supporting outpatient management
when other concerning features are absent [17][26].
TVUS should be performed with standardized
technique to avoid overestimation (e.g., empty
bladder, minimal probe pressure, three consistent
measurements), as small errors can shift risk
categorization.

A limited obstetric ultrasound augments
evaluation by confirming fetal presentation,
estimating amniotic fluid volume (both a fetal well-
being marker and, when abnormal, a risk factor for
SPTL), and providing an estimated fetal weight (EFW)
[17][18]. These data prepare the perinatal team for
potential neonatal resuscitation needs, guide
counseling on prognostic expectations if delivery is
imminent, and, if malpresentation is identified, inform
decisions about route of delivery should advance labor
supervene. Among cervicovaginal biomarkers, fetal
fibronectin (fFN) is the most widely used adjunct in
symptomatic patients with indeterminate cervical
length. fFN is an extracellular matrix (ECM)
glycoprotein at the decidual—chorionic interface; its
detection in cervicovaginal secretions reflects ECM
disruption—a process often shared by pathways that
precipitate SPTL [27]. The principal strength of fFN
testing is its negative predictive value: a negative fFN
result is associated with a low probability of delivery
within 7 days, which supports conservative
management and may prevent unnecessary
hospitalization [28]. By contrast, a positive fFN
increases risk but has limited positive predictive value
on its own, curbing its usefulness as a stand-alone
trigger  for intervention  [17][29][30]. Test
performance is highly technique-sensitive: digital
cervical exams, vaginal bleeding, or recent intercourse
can cause false positives; therefore, the swab should
be collected before any internal manipulation when
possible [27].

Clinical integration of fFN with cervical
length enhances accuracy. Patients with cervical
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length 20-30 mm and positive fFN constitute a high-
risk cohort for delivery within 7 days and warrant
escalated monitoring and timely administration of
antenatal corticosteroids and magnesium sulfate as
indicated [17][29]. Qualitative fFN assays are
typically positive at >50 ng/mL, while quantitative
fEN testing—where available—reveals a dose-
response relationship between concentration and risk.
In a prospective study, raising the positivity threshold
from 50 ng/mL to 500 ng/mL increased the positive
predictive value from 32% to 75% for SPTB within 14
days, demonstrating how higher cutoffs enrich for
those most likely to deliver imminently [31].
Unfortunately, quantitative assays are not universally
accessible, including in parts of the United States,
limiting routine use [31]. Beyond fFN, ROM
biomarkers also provide prognostic information in
patients with intact membranes. In a prospective study
of >400 symptomatic patients with cervical lengths
15-30 mm, both PAMG-1 and IGFBP-1 tests showed
negative predictive values ~97% for sPTB within 7
days, but PAMG-1 displayed a markedly higher
positive predictive value (61%) compared with
IGFBP-1 (28%) [32]. While these assays are primarily
validated for diagnosing membrane rupture, such data
support their adjunctive risk-stratification value in
selected clinical contexts [32]. As with fFN, results
should be interpreted in light of sampling conditions,
concomitant bleeding, and recent exams to avoid
misclassification.

INFLAMMATION

LABOUR

Figure-3: Pathogenesis of preterm labour.

Two practical caveats deserve emphasis.
First, gestational age matters: both cervical length and
fFN are most helpful in the early to moderate preterm
window; at late preterm ages, their discriminative
value wanes as many patients would be managed
expectantly regardless of test results [17][18]. Second,
no single test is determinative. Optimal decision-
making integrates maternal vitals, contraction patterns
over an appropriate observation period, membrane
status, infection screens, cervical length, and
biomarker results—balanced against institutional
resources and patient preferences—to tailor
disposition and therapy [1][2][17][18]. In summary, a
high-quality evaluation of threatened PTL is
systematic and sequenced: confirm or exclude
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PPROM with speculum exam and validated assays;
obtain GBS culture, urine studies, and targeted STI
testing to identify treatable precipitants; acquire
TVUS cervical length and a limited obstetric
ultrasound to contextualize risk and delivery planning;
and use fFN (preferably before any digital exam)
selectively when cervical length is intermediate or
indeterminate. When combined thoughtfully, these
data sharpen short-term risk estimation, avert
unnecessary admissions for low-risk patients, and, for
those likely to deliver soon, enable timely
corticosteroids, magnesium sulfate, and maternal
transfer—interventions that demonstrably improve
neonatal outcomes [17][18][24][26][28][31][32].
Treatment / Management

Management of spontaneous preterm labor
(sPTL) is fundamentally risk-stratified and time-
sensitive. Decisions hinge on estimated gestational age
(EGA) at presentation, the presence and pattern of
uterine activity, cervical dilation and its trajectory,
membrane status, and, in selected scenarios,
transvaginal cervical length with or without fetal
fibronectin (fFN) testing. In practical terms, patients
with threatened preterm labor are considered high risk
of sPTB within 7 days if any of the following are
present: regular contractions with cervical dilation >3
cm; regular contractions with documented cervical
change over time; symptoms of sPTL plus a short
cervix (<15-20 mm) irrespective of fFN; symptoms
plus an intermediate cervix (15-30 mm) and positive
fFEN; or ruptured membranes. Once high-risk status is
established, interventions are tailored by gestational
strata and may include antenatal corticosteroids, a 48-
hour course of tocolysis to afford steroids maximal
efficacy, magnesium sulfate for neuroprotection, and
group B Streptococcus (GBS) prophylaxis. When
membranes are ruptured, latency antibiotics are
indicated and managed separately. Equally important,
every effort should be made to ensure delivery occurs
at a facility capable of supporting preterm neonates,
including access to neonatal intensive care services
and subspecialty personnel [33].
Gestational Age-Based Approach

Although many institutions summarize care
in tabular pathways, the core elements can be narrated
succinctly. For 22 to 31 6/7 weeks, patients at high risk
of sPTB should receive antenatal corticosteroids and
magnesium sulfate for neuroprotection; tocolysis is
typically  appropriate in the absence of
contraindications (with agents such as indomethacin,
nifedipine, magnesium sulfate, or terbutaline used
according to institutional protocols), and GBS
prophylaxis is indicated when status is unknown or
positive. Between 32 and 33 6/7 weeks, corticosteroids
remain indicated; tocolysis generally favors nifedipine
(or terbutaline where appropriate), while magnesium
sulfate for neuroprotection is not routinely used but
may be considered in certain guideline frameworks as
discussed below; GBS prophylaxis continues as



Mousa Ali Mousa Ayashi et. al. 737

above. For 34 to 36 6/7 weeks, professional
recommendations vary; consideration of
corticosteroids is guideline-dependent, tocolysis is not
recommended, magnesium sulfate is not used for
neuroprotection, and GBS prophylaxis is provided if
status is unknown or positive. These strata align care
intensity with gestational-age—dependent neonatal
benefit and maternal risk [33].
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Figure-4: Management of preterm labour.

Antenatal Corticosteroids

Antenatal corticosteroids improve neonatal
outcomes when administered to individuals at high
risk of PTB, with the greatest benefit realized when
delivery occurs 48 hours to 7 days after dosing [2].
Accordingly,  corticosteroids  are  universally
recommended from viability through 34 weeks EGA,
and ACOG/SMFM/WAPM-PMF suggest
individualized use in the periviable period down to 22
0/7 weeks when neonatal resuscitation is planned [2].
Beyond 34 weeks, recommendations diverge across
organizations (see below), reflecting evolving
evidence and differing valuations of benefits versus
risks (Al). The ALPS trial (2016) randomized 2831
patients with singleton gestations at 3436 6/7 weeks
and high risk of birth within 7 days (and no prior
steroids) to betamethasone versus placebo.
Betamethasone  reduced neonatal  respiratory
morbidity overall; however, secondary analyses
suggested that patients with sPTL or PPROM had
lower baseline respiratory complication rates than
those with indicated PTB, irrespective of steroid
exposure, during the late preterm window [34][35]. A
notable trade-off is increased neonatal hypoglycemia
with late-preterm steroid use [34]. Longer-term
neurodevelopmental and metabolic outcomes remain
uncertain; a 2022 meta-analysis (>1.25 million
children)  found a  slight increase in
neurocognitive/behavioral diagnoses by age 1 among
late-preterm births (adjusted hazard ratio [aHR] 1.12,
95% CI 1.05-1.20) and an elevated aHR 1.47 (95% ClI
1.36-1.60) among term births exposed in utero,
though confounding and indication bias complicate
inference [36].
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Against this backdrop, major organizations
have issued nuanced guidance. WAPM-PMF
recommends individualized treatment and suggests a
34 0/7-week cutoff for use [2]. SMFM advises
counseling and offering a single course to patients who
meet ALPS inclusion (singleton 34-36 6/7 weeks), but
recommends against late-preterm steroids in
pregestational ~ diabetes because of neonatal
hypoglycemia risk [37]. ACOG supports SMFM and
also recommends against steroids when intraamniotic
infection is present [38]. NICE NG25 suggests
considering steroids from 34 to 35 6/7 weeks; RCOG
Green-Top 74 recommends offering steroids up to 34
6/7 weeks [39]; SOGC advises consideration at 34-36
6/7 weeks [40]; and WHO recommends steroids 24—
34 weeks (including PPROM, multifetal gestations,
hypertensive disorders, or growth restriction),
advising against use in chorioamnionitis and in
planned cesarean at 34-36 6/7 weeks [41]. When used,
employ one of two standard regimens: betamethasone
12 mg IM x2 doses 24 h apart or dexamethasone 6 mg
IM x4 doses 12 h apart [1][2] (A1). ACOG and WHO
consider a single repeat “rescue” course in patients
who remain at high risk >7-14 days after an initial
course; evidence supports either a full 48-hour repeat
course or a single dose of betamethasone after prior
standard therapy [42].

Tocolysis

Tocolytics transiently reduce the frequency
and intensity of uterine contractions and may briefly
prolong pregnancy, creating a 48-hour window to
complete antenatal steroids, transfer care, or treat a
reversible trigger [43]. They do not address the
underlying drivers of SPTL, do not reliably delay birth
to term, and do not independently improve neonatal
outcomes; moreover, they carry maternal and fetal
side-effect profiles [44]. Consequently, use should be
limited to 48 hours and reserved for patients who stand
to benefit from a short delay—e.g., to finish steroids
or to allow safe transport [1] (Al). Tocolysis is
generally recommended from viability through 34
weeks; in the periviable period, decisions are
individualized, and in high-resource settings may be
considered down to 22 0/7 weeks when resuscitation
is planned [1][2]. Reassess promptly if contractions
persist despite therapy, seeking evidence of infection,
fetal compromise, abruption, progressive dilation, or
membrane  rupture.  Contraindications include
preeclampsia with severe features, intraamniotic
infection, significant antepartum hemorrhage, fetal
demise or lethal anomaly, and substantial maternal
cardiac disease; in PPROM, tocolysis can be
appropriate when no infection is present [1][2]. Three
classes have the strongest evidence base: calcium
channel blockers (CCBs), cyclooxygenase (COX)
inhibitors, and p2-agonists [1]. Other options include
oxytocin receptor antagonists (atosiban), magnesium
sulfate, and nitric oxide donors (nitroglycerin);
combination tocolysis is generally not recommended
[2] (Al). CCBs (nifedipine). By preventing
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intracellular calcium mobilization, CCBs reduce
myometrial contractility. Nifedipine has a favorable
safety profile and is frequently first line, particularly
after 30-32 weeks. ACOG recommends nifedipine as
first line at 32-33 6/7 weeks; WHO, NICE, and
WAPM-PMF recommend it from 24-33 6/7 weeks
[1][2][41]. A common regimen is 20 mg PO loading,
then 10 mg PO every 6 h [1][2][41]. Maternal side
effects reflect peripheral vasodilation (dizziness,
flushing, palpitations, tachycardia, nausea); avoid in
hypotension and preload-dependent cardiac states.
Adverse fetal effects have not been significant [1].

COX inhibitors  (indomethacin). COX
inhibitors  suppress  prostaglandin  synthesis,
attenuating contractions. Many experts prefer
indomethacin before 32 weeks based on a large meta-
analysis of 58 randomized trials showing superior
efficacy and tolerability as first-line therapy; a 2022
systematic review supported these findings [44][47].
The inflammatory underpinnings of many sPTL cases
may explain this advantage. Nonetheless, exposure
beyond 48 hours increases risks of ductus arteriosus
constriction and oligohydramnios, predominantly in
the third trimester. Reversible ductal narrowing has
been detected in ~50% after amean 5.1 days of therapy
around 31 weeks; marked increases occur at ~32
weeks, prompting limitation to short courses and
earlier gestational ages [48][53]. In the second
trimester, prolonged indomethacin carries much lower
rates of ductal constriction (~6.5%) [49]. Older studies
suggested increased risks of severe intraventricular
hemorrhage, necrotizing  enterocolitis,  and
periventricular leukomalacia with indomethacin
tocolysis, without differences in PDA, RDS, BPD,
sepsis, or mortality; these data require cautious
interpretation given heterogeneity in exposure
windows and cointerventions [50]. [2-agonists
(terbutaline). Although they relax smooth muscle and
can acutely suppress contractions, tachyphylaxis
limits durability and maternal adverse effects are more
frequent  (tachycardia, tremor, hyperglycemia,
hypokalemia). They are generally second line behind
CCBs and COX inhibitors; NICE recommends against
their use for tocolysis [47][51]. Because [2-agonists
raise heart rate and glycemia, they are relatively
contraindicated in significant tachyarrhythmias,
ischemic-sensitive cardiac disease, and poorly
controlled diabetes; diabetics require close glucose
and potassium monitoring and may need insulin
infusion if used [1].

Oxytocin receptor antagonists (atosiban).
Widely used in Europe and unavailable in the U.S.,
atosiban is an acceptable first-line alternative to
nifedipine in WAPM-PMF guidance [2]. A
randomized trial (n = 510) comparing oral nifedipine
to IV atosiban found no difference in the proportion
pregnant at 48 h or in composite perinatal outcomes.
Atosiban has few maternal side effects beyond
infusion-site reactions and no absolute
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contraindications apart from allergy [52]. Magnesium
sulfate (as a tocolytic). Magnesium is as effective as
other agents in delaying sPTB but is generally second
line due to a higher potential for serious maternal
adverse events [43][44]. Its unique value lies in
neuroprotection; it is often given for that indication in
early sPTL and can simultaneously serve as the
tocolytic of record. If contractions persist despite
magnesium for neuroprotection, ACOG allows adding
a second tocolytic; indomethacin is commonly chosen.
Do not combine magnesium with CCBs or [32-
agonists, given synergistic smooth-muscle relaxation
and risk of respiratory depression [1]. Nitric oxide
donors (nitroglycerin). Evidence does not support
routine use. A 2014 Cochrane review concluded there
is insufficient evidence to recommend nitric oxide
donors for threatened PTL [53] (Al).
Magnesium Sulfate for Neuroprotection

Administered within 24 hours of early
preterm birth, magnesium sulfate reduces the risk of
cerebral palsy and likely reduces severe IVH, with the
strongest evidence at earlier gestations [54][55][56]. A
2024 Cochrane review reaffirmed benefit before 34
weeks EGA [55]. Guideline thresholds vary: WHO
strongly recommends magnesium for women at
imminent risk before 32 weeks; ACOG (reaffirmed
2020) states the evidence is strongest before 32 weeks
and recommends local protocols; NICE recommends
offering it 24—-29 6/7 weeks and considering it 30-33
6/7 weeks; WAPM-PMF recommends use up to 31 6/7
weeks and considering up to 33 6/7 weeks when the
fetus is <5th percentile for weight [1][2][55][57].
Contraindications include myasthenia gravis; use
caution in neuromuscular disease and heart block.
Because magnesium is renally excreted, dose-adjust in
renal dysfunction and monitor for toxicity with serial
vitals, urine output, deep tendon reflexes, and
cardiopulmonary assessments. With appropriate
monitoring in high-resource settings, the 2024
Cochrane review found no increase in maternal death
or cardiac/respiratory arrest versus placebo [55].
GBS Prophylaxis

Administer GBS intrapartum prophylaxis
according to standard recommendations. Preterm
delivery itself is a risk factor for early-onset GBS
disease and is an indication for prophylaxis when GBS
status is unknown. RCOG recommends intrapartum
prophylaxis in all preterm patients [58].
Intrapartum and Postpartum Care

Continuous cardiotocography during sPTL
monitors fetal well-being and contraction dynamics.
Continue GBS prophylaxis and magnesium for
neuroprotection through delivery as indicated.
Postnatally, delayed cord clamping benefits preterm
neonates—improving initial hematocrit, diastolic
pressure, and blood volume and reducing
resuscitation, transfusion, and death before discharge
[59][60][61]. A 2023 randomized trial (n = 204)
supports 30—60 seconds as safe and effective, whereas
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120 seconds was associated with increased
polycythemia and longer phototherapy durations [62].
Resolution of sSPTL and Disposition

Many cases of threatened PTL are resolved
spontaneously. After 34 weeks, patients with intact
membranes and reassuring fetal testing can often be
discharged with close follow-up and clear return
precautions. Before 34 weeks, disposition is
individualized, incorporating gestational age, cervical
status, obstetric history, co-morbidities, distance from
the hospital, and patient preference. Routine bed rest
is not recommended; at home, patients may maintain
typical daily activities, though recreational exercise
and heavy lifting should be avoided [2][63]. A
randomized trial in 120 patients with arrested PTL
found that activity restriction (including pelvic rest
and reduced work) did not reduce sPTB [64]. ACOG
advises discontinuing exercise for warning symptoms
such as regular contractions, vaginal bleeding,
abdominal pain, fluid leakage, dyspnea before
exertion, dizziness, headache, chest pain, muscle
weakness, or calf pain [63].

Putting It All Together

Optimal sPTL management blends accurate
risk recognition with targeted, time-bound therapy.
High-risk presentations prompt corticosteroids, short-
course tocolysis (unless contraindicated) to buy time
for fetal benefit and transfer logistics, magnesium
sulfate at early gestations for neuroprotection, and
GBS prophylaxis where indicated. Choices among
tocolytics  reflect gestational age, maternal
comorbidities, and side-effect profiles: indomethacin
before 32 weeks for inflammatory-driven sPTL with
strict time limits; nifedipine beyond 30-32 weeks for
an effective, well-tolerated option; B2-agonists as
second line; atosiban where available; and magnesium
primarily for neuroprotection with selective tocolytic
use. Institutional protocols should harmonize
periviable care thresholds, standardize steroid timing
and rescue-dose criteria, embed contraindications and
reassessment triggers for tocolysis, and ensure
neonatal readiness. Finally, as many symptomatic
patients will not deliver imminently, applying these
tools judiciously avoids over-treatment and ensures
that those most likely to benefit receive time-sensitive
interventions that meaningfully improve neonatal
outcomes [1][2][33][34]1[35][36][37]1[38][39][40][41].
Differential Diagnosis:

The evaluation of a pregnant patient
presenting with lower abdominal, pelvic, or back pain
requires a careful and systematic approach, as multiple
obstetric and non-obstetric conditions can mimic
spontaneous preterm labor (sSPTL). Distinguishing true
preterm labor from these entities is crucial for
preventing unnecessary interventions while ensuring
timely management when delivery risk is genuine.
Spontaneous Preterm Labor (SPTL) presents with
regular, painful uterine contractions that lead to
progressive  cervical  change—either  dilation,
effacement, or both. Contractions are typically
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rhythmic and associated with pelvic pressure or lower
back pain. Objective confirmation of cervical change
remains the hallmark of diagnosis. Braxton-Hicks
contractions, or ‘“false labor,” are irregular, non-
progressive uterine contractions that typically occur in
the second and third trimesters. They are often relieved
by rest, hydration, or changes in position and do not
lead to cervical dilation or effacement. Monitoring
contraction frequency and assessing cervical status
over time helps differentiate these from true labor.
Musculoskeletal or round ligament pain results from
the physiologic stretching of uterine and pelvic
ligaments as pregnancy advances. This pain is often
sharp, positional, and transient, localized to the groin
or lower abdomen, and unrelated to uterine
contractions. Urinary tract infection (UTI) can mimic
PTL due to irritative bladder symptoms and referred
lower abdominal pain. Pyelonephritis may also trigger
uterine irritability and, in severe cases, precipitate true
preterm contractions. Urinalysis and culture are
essential in any evaluation of suspected PTL.
Gastrointestinal disorders, including constipation,
gastroenteritis, and irritable bowel syndrome, may
cause abdominal cramping or discomfort resembling
contractions. A thorough dietary and bowel history
aids in differentiation. Placental abruption should be
suspected when abdominal pain is accompanied by
vaginal bleeding, uterine tenderness, or abnormal fetal
heart patterns. This obstetric emergency demands
immediate evaluation. Uterine rupture, though rare
before labor or in unscarred uteri, may present with
sudden severe pain, fetal distress, or hemodynamic
instability, particularly in patients with prior uterine
surgery. Ultimately, accurate diagnosis relies on
combining history, physical examination—including
contraction monitoring and cervical assessment—and
targeted testing to exclude mimics while promptly
identifying true sPTL requiring intervention.
Conclusion:

In  conclusion, the management of
spontaneous preterm labor is a complex clinical
challenge that demands an interdisciplinary and
evidence-based approach. Its multifactorial nature,
encompassing infectious, inflammatory, vascular, and
mechanical pathways, necessitates a sophisticated
diagnostic process to distinguish true labor from
mimics and accurately stratify short-term delivery
risk. The cornerstone of effective management lies in
this precise risk assessment, which guides the
judicious use of time-sensitive interventions. The
administration of antenatal corticosteroids to
accelerate fetal lung maturity and magnesium sulfate
for fetal neuroprotection before early preterm birth are
among the most impactful strategies, significantly
reducing neonatal morbidity and  mortality.
Ultimately, optimizing outcomes requires a
coordinated effort across maternal-fetal medicine,
nursing, neonatology, and emergency care. This
collaboration ensures that patients at genuine risk
receive prompt, targeted therapy—including tocolysis
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to gain a critical 48-hour window and transfer to a
tertiary care center—while those at low risk are spared
unnecessary interventions. By integrating a deep
understanding of PTL's pathophysiology with rigorous
clinical evaluation and standardized, gestational age-
based protocols, healthcare teams can effectively
mitigate the adverse consequences of prematurity and
improve long-term neonatal health.
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