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Abstract

Background: Placental abruption is a rare but life-threatening obstetric emergency characterized by the premature
separation of the placenta from the uterine wall before delivery. It is a major cause of antepartum hemorrhage and is
associated with significant maternal and fetal morbidity and mortality, requiring rapid recognition and coordinated
multidisciplinary management.

Aim: This review aimed to summarize the current evidence regarding the epidemiology, etiology, pathophysiology,
clinical presentation, evaluation, and management of placental abruption, with particular emphasis on the role of
emergency medical services and prehospital care.

Methods: A comprehensive narrative review of contemporary evidence-based literature was conducted to examine
current knowledge related to placental abruption. The review integrates information on risk factors, disease
mechanisms, diagnostic strategies, emergency assessment, prehospital stabilization, definitive hospital management,
and interprofessional collaboration to provide practical guidance for healthcare professionals.

Results: Placental abruption remains an unpredictable obstetric emergency despite advances in prenatal care. Early
recognition of maternal symptoms, rapid assessment of fetal well-being, prompt hemodynamic stabilization, and
expedited transport to specialized obstetric centers are critical determinants of favorable outcomes. Diagnosis relies
primarily on clinical assessment supported by laboratory investigations, fetal monitoring, and ultrasonography.
Management varies according to disease severity, gestational age, and maternal-fetal status, ranging from close
observation in stable patients to emergency delivery and massive transfusion in severe cases. Successful outcomes
depend on coordinated multidisciplinary care involving emergency medical services, obstetricians, anesthesiologists,
neonatologists, and critical care teams.

Conclusion: Early recognition, evidence-based emergency management, and seamless multidisciplinary collaboration
remain fundamental for reducing maternal and neonatal morbidity and mortality associated with placental abruption.

Field Medicine Hospital, Riyadh

Ministry of National Guard Health Affairs
National Guard Hospital, Arar

National Guard Hospital, Najran

National Guard Hospital, Ratha

National Guard Hospital, Ratha

National Guard Hospital, Ratha

National Guard Hospital, Ratha

National Guard Hospital, Arar

National Guard Hospital, Arar

! National Guard Hospital, Riyadh
Biomedical Engineering Department, King Abdulaziz Medical City
Affiliation not provided

14 Ministry of National Guard Health Affairs

R AT T e R



61 Fahad Abdulrahman Alkthayri et al.

Keywords: Placental abruption, abruptio placentae, emergency medical services, prehospital care, antepartum
hemorrhage, obstetric emergency, fetal monitoring, maternal hemorrhage, emergency obstetric care, multidisciplinary
management.

Introduction

Placental abruption, also referred to as abruptio placentae, is a significant obstetric emergency characterized by the
premature detachment of a normally implanted placenta from the uterine wall before the completion of the second
stage of labor. This pathological separation disrupts the normal maternal-fetal interface, compromising placental
perfusion and impairing the exchange of oxygen and essential nutrients required for fetal development. As a
consequence, placental abruption represents a critical clinical condition that demands prompt recognition,
comprehensive assessment, and immediate medical intervention to minimize maternal and fetal morbidity and
mortality. Despite advances in obstetric care, this disorder continues to pose substantial diagnostic and therapeutic
challenges due to its variable clinical presentation and the rapid progression of maternal and fetal compromise that
may occur in severe cases [1][2]. Although placental abruption is considered an uncommon complication of
pregnancy, its clinical significance extends far beyond its relatively low incidence because of the potentially
devastating consequences associated with the condition. It is recognized as one of the principal causes of antepartum
hemorrhage during the second half of pregnancy and remains a major contributor to adverse obstetric outcomes
worldwide. The premature separation of the placenta initiates a cascade of pathophysiological events that may result
in extensive maternal hemorrhage, hypovolemic shock, disseminated intravascular coagulation, fetal hypoxia, preterm
birth, and, in severe circumstances, fetal or maternal death. The degree of placental separation largely determines the
severity of clinical manifestations, with larger areas of detachment producing more profound maternal blood loss and
greater impairment of fetal oxygenation [1][2].

From a clinical perspective, placental abruption constitutes a time-sensitive obstetric emergency that requires
coordinated multidisciplinary management involving emergency medical services, obstetricians, anesthesiologists,
neonatologists, and critical care specialists. Early identification of characteristic symptoms, including vaginal
bleeding, abdominal pain, uterine tenderness, increased uterine tone, and evidence of fetal distress, is essential for
facilitating rapid diagnosis and timely intervention. Immediate stabilization of maternal hemodynamic status,
continuous fetal monitoring, and appropriate planning for delivery are fundamental components of effective
management strategies aimed at preserving maternal health while optimizing fetal survival. Consequently, placental
abruption remains one of the most critical complications encountered in emergency obstetric practice, emphasizing
the importance of maintaining a high index of suspicion and implementing evidence-based management protocols to
improve clinical outcomes for both mother and fetus [1][2].

Etiology

The precise etiology of placental abruption has not been fully elucidated, and its development is considered
multifactorial, involving a complex interaction of maternal, placental, fetal, and environmental influences. Although
no single mechanism has been identified as the definitive cause, numerous predisposing factors have been consistently
associated with an increased likelihood of premature placental separation. These risk factors are generally classified
into three principal categories, including maternal health history and behavioral characteristics, conditions arising
during the current pregnancy, and external physical trauma. Recognition of these contributing factors is essential for
identifying women at elevated risk, implementing preventive strategies when possible, and facilitating early diagnosis
in patients presenting with compatible clinical features [3][4]. Maternal characteristics and previous obstetric history
constitute important determinants of placental abruption risk. Advanced maternal age, particularly among women
older than 35 years, has been associated with a greater incidence of placental vascular abnormalities that may
predispose to placental separation. Chronic hypertension and pregnancy-related hypertensive disorders contribute
significantly by promoting vascular endothelial injury, impaired uteroplacental circulation, and pathological
remodeling of maternal blood vessels supplying the placenta. Lifestyle-related factors, including cigarette smoking
and cocaine use during pregnancy, further increase susceptibility by inducing vasoconstriction, endothelial
dysfunction, and ischemic injury within the placental circulation. In addition, a previous history of placental abruption
represents one of the strongest predictors of recurrence in subsequent pregnancies, suggesting persistent maternal
vascular abnormalities or underlying predispositions that continue across gestations [3][4].

Several pregnancy-specific conditions also contribute substantially to the development of placental abruption
through mechanisms that alter uterine anatomy, placental attachment, or intrauterine pressure. Multiple gestations
increase uterine distention and mechanical stress on placental attachment sites, while polyhydramnios produces
excessive expansion of the uterine cavity that may place abnormal tension on the uteroplacental interface. Disorders
such as preeclampsia further exacerbate placental vascular insufficiency through widespread endothelial dysfunction
and abnormal placental perfusion. Sudden uterine decompression, which may occur following rapid drainage of
excessive amniotic fluid or the delivery of the first fetus in multiple pregnancies, creates abrupt mechanical changes
that can precipitate placental separation. Likewise, the presence of a relatively short umbilical cord may generate
excessive traction on the placenta during fetal movement or labor, increasing the likelihood of premature detachment
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from the uterine wall [3][4]. Physical trauma remains another well-recognized precipitating factor, particularly when
direct blunt force is applied to the maternal abdomen. Motor vehicle collisions, accidental falls, interpersonal violence,
and other traumatic injuries may produce sufficient mechanical disruption to compromise placental attachment and
damage the uteroplacental circulation. Because placental injury may occur even in the absence of obvious external
maternal injuries, pregnant patients experiencing abdominal trauma require careful clinical assessment and prolonged
fetal monitoring to exclude occult placental abruption. The severity of placental separation following trauma depends
on the magnitude of the force, gestational age, and the extent of vascular injury sustained at the uteroplacental interface
[3][4]. The underlying pathophysiological mechanism of placental abruption involves disruption of the vascular
structures responsible for anchoring the placenta to the uterine wall and maintaining adequate maternal-fetal
circulation. Normally, an extensive network of maternal blood vessels supplies oxygen and nutrients to the intervillous
space, supporting fetal growth and development. When these vascular connections are compromised, bleeding occurs
between the placenta and the decidua, resulting in the formation of a retroplacental hematoma. Progressive
accumulation of blood further separates the placenta from the uterine lining, creating a self-perpetuating cycle of
vascular disruption, hemorrhage, and placental detachment. This process significantly reduces uteroplacental blood
flow, impairing fetal oxygenation while simultaneously increasing the risk of severe maternal hemorrhage and
associated complications [3][4].

Anatomical differences between the uterus and placenta further explain the susceptibility to placental separation
under conditions of excessive mechanical stress. The uterine wall consists predominantly of smooth muscle tissue that
possesses considerable elasticity and the capacity to accommodate progressive enlargement throughout pregnancy. In
contrast, the placenta is composed primarily of epithelial, connective, and vascular tissues that exhibit substantially
less elasticity. Consequently, when the uterus undergoes sudden stretching or rapid alterations in size, the relatively
rigid placental attachment cannot adapt to these changes. The resulting shearing forces disrupt the delicate vascular
connections between the placenta and the uterine wall, leading to tearing of maternal blood vessels, hemorrhage, and
premature placental separation. This combination of vascular compromise and mechanical stress represents the
fundamental pathological basis underlying the development of placental abruption and its potentially life-threatening
maternal and fetal consequences [3][4].

Epidemiology

Placental abruption is an infrequent yet highly significant obstetric complication that continues to represent a major
cause of maternal and perinatal morbidity and mortality worldwide. The condition affects approximately 0.4% to 1.0%
of all pregnancies, making it relatively uncommon in comparison with other obstetric disorders. Despite its low
incidence, placental abruption is regarded as a true obstetric emergency because of its rapid clinical progression and
the substantial risks it poses to both maternal and fetal health. The unpredictable nature of the disorder, combined with
its potential to cause catastrophic hemorrhage and fetal compromise within a short period, necessitates prompt
recognition and immediate multidisciplinary intervention to optimize maternal and neonatal outcomes [5]. The
majority of placental abruption cases occur before 37 weeks of gestation, making the condition an important
contributor to medically indicated preterm delivery and adverse pregnancy outcomes. Premature placental separation
during the late second or third trimester significantly compromises uteroplacental blood flow, resulting in impaired
fetal oxygenation and nutrient delivery at a critical stage of fetal development. Consequently, placental abruption
accounts for a considerable proportion of maternal complications while remaining one of the leading causes of
perinatal mortality across diverse healthcare settings. The severity of maternal and fetal outcomes generally correlates
with the extent of placental detachment, the volume of maternal blood loss, gestational age at presentation, and the
timeliness of clinical intervention. Early diagnosis and rapid access to advanced obstetric and neonatal care remain
essential determinants of survival and long-term prognosis [6][7].

Maternal complications associated with placental abruption are often severe and may rapidly become life-
threatening. Extensive hemorrhage is the most common immediate consequence, frequently necessitating aggressive
fluid resuscitation, blood transfusion, and emergency surgical intervention. In cases of uncontrolled bleeding,
hysterectomy may become necessary to preserve maternal life, resulting in permanent loss of reproductive capacity.
Furthermore, massive hemorrhage can precipitate serious hematological complications, including disseminated
intravascular coagulation, which is characterized by widespread activation of the coagulation cascade followed by
depletion of clotting factors and uncontrolled bleeding. Additional complications include acute kidney injury resulting
from hypoperfusion, multiorgan dysfunction, and, in rare circumstances, maternal death despite advances in critical
care and transfusion medicine. Severe postpartum hemorrhage may also lead to ischemic necrosis of the anterior
pituitary gland, a condition known as Sheehan syndrome, which can result in permanent endocrine dysfunction
requiring lifelong hormonal replacement therapy [8]. An important epidemiological characteristic of placental
abruption is its limited predictability. Although numerous maternal, obstetric, and behavioral risk factors have been
identified, approximately 70% of affected patients are considered to have a low-risk pregnancy before the onset of
symptoms. This observation highlights the limitations of current risk stratification models and emphasizes that
placental abruption may develop unexpectedly in women without recognized predisposing conditions. Consequently,
healthcare professionals must maintain a high degree of clinical vigilance when evaluating pregnant patients
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presenting with abdominal pain, vaginal bleeding, uterine tenderness, or fetal distress, regardless of their apparent
baseline risk profile. The inability to accurately predict many cases underscores the ongoing need for improved
screening methods and a deeper understanding of the underlying biological mechanisms responsible for disease
development [9].

Advances in modern obstetric practice, including improved maternal monitoring, widespread availability of blood
products, enhanced surgical techniques, and comprehensive neonatal intensive care, have substantially reduced the
incidence of maternal mortality directly attributable to placental abruption. Nevertheless, the condition continues to
contribute significantly to overall maternal mortality because of its association with severe hemorrhagic and
multisystem complications. From the fetal perspective, placental abruption remains a leading cause of adverse
neonatal outcomes, including preterm birth, low birth weight, perinatal asphyxia, intrauterine fetal demise, stillbirth,
and neonatal death. Survivors, particularly those born prematurely or following prolonged fetal hypoxia, may also
experience long-term neurodevelopmental impairment and chronic health complications [10][3]. Interestingly,
epidemiological data from numerous countries indicate that the incidence of placental abruption has gradually
increased despite continuous improvements in prenatal surveillance, obstetric management, and maternal healthcare
services. This apparent paradox suggests that advances in clinical care alone are insufficient to prevent the disorder
and reinforces the concept that placental abruption arises from a complex interaction of genetic susceptibility, maternal
vascular disease, environmental exposures, and pregnancy-specific physiological changes. Continued epidemiological
research is therefore essential to clarify the multifactorial pathogenesis of placental abruption, improve early
identification of high-risk pregnancies, and develop more effective preventive and therapeutic strategies aimed at
reducing its persistent burden on maternal and neonatal health [10][3].

Fig. 1: Placental Abruption.

Pathophysiology

Placental abruption develops as a consequence of premature disruption of the vascular connections between the
maternal uterine circulation and the normally implanted placenta. The pathological process begins when maternal
decidual blood vessels rupture, resulting in hemorrhage within the potential space between the uterine wall and the
maternal surface of the placenta. The accumulating blood forms a retroplacental hematoma that progressively enlarges,
exerting mechanical pressure that further separates the placenta from its implantation site. This expanding hematoma
perpetuates additional vascular disruption, leading to continued bleeding and increasing placental detachment. The
resulting cycle of hemorrhage and separation compromises the structural and functional integrity of the uteroplacental
interface, ultimately impairing placental perfusion and threatening both maternal and fetal survival [11][12]. The
placenta serves as the essential organ responsible for maintaining fetal life throughout pregnancy by facilitating the
continuous exchange of oxygen, nutrients, metabolic substrates, hormones, and waste products between the maternal
and fetal circulatory systems. Efficient diffusion across the placental membrane depends on an intact maternal vascular
supply and adequate uteroplacental blood flow. Once placental separation occurs, maternal blood can no longer
effectively perfuse the intervillous space, leading to a rapid decline in oxygen and nutrient transfer to the fetus.



64 Fahad Abdulrahman Alkthayri et al.

Simultaneously, fetal metabolic waste products accumulate because their elimination through the placental circulation
becomes progressively impaired. The degree of physiological disruption is directly related to the proportion of
placental tissue that has separated, with extensive detachment producing severe fetal hypoxia, metabolic acidosis, and,
if not promptly corrected, intrauterine fetal demise or stillbirth [11][12].

The maternal physiological response to placental abruption is equally significant. Ongoing hemorrhage may be
concealed behind the placenta or become clinically apparent through vaginal bleeding, although the visible blood loss
often underestimates the actual volume of hemorrhage. Progressive blood loss results in intravascular volume
depletion, reduced tissue perfusion, and activation of compensatory cardiovascular mechanisms, including tachycardia
and peripheral vasoconstriction. In severe cases, persistent hemorrhage overwhelms these compensatory responses,
leading to hypovolemic shock and multiorgan dysfunction. Furthermore, the release of thromboplastin from damaged
placental tissue into the maternal circulation may trigger disseminated intravascular coagulation, resulting in
widespread consumption of clotting factors and platelets, thereby increasing the risk of uncontrolled hemorrhage and
life-threatening coagulopathy. This combination of massive blood loss and coagulation abnormalities substantially
contributes to maternal morbidity and mortality associated with severe placental abruption [11][12]. The clinical
manifestations and severity of placental abruption depend primarily on both the extent of placental separation and the
anatomical location of the detachment. The separation may be partial or complete, while the hemorrhage may occur
at the placental margin or centrally beneath the placenta. These anatomical variations influence the amount of visible
vaginal bleeding, the degree of uterine irritation, maternal hemodynamic stability, and the extent of fetal compromise.
Consequently, placental abruption demonstrates a broad clinical spectrum, ranging from asymptomatic cases identified
only after delivery to catastrophic obstetric emergencies characterized by profound maternal hemorrhage and fetal
death.

Class 0 placental abruption represents the mildest form of the condition and remains clinically silent throughout
pregnancy and labor. In these cases, no symptoms are evident before delivery, and diagnosis is established
retrospectively when a blood clot is identified on the maternal surface of the placenta following childbirth. This finding
indicates that a limited placental separation had occurred without producing clinically significant maternal or fetal
consequences. Class 1 placental abruption is considered mild and is generally associated with partial or marginal
placental separation. Patients may experience no vaginal bleeding or only minimal bleeding accompanied by mild
uterine tenderness. Maternal blood pressure and heart rate typically remain within normal physiological limits,
reflecting preserved hemodynamic stability. Importantly, fetal oxygenation is usually maintained, and no evidence of
fetal distress is detected during clinical assessment. Class 2 placental abruption represents a moderate degree of
placental separation and is associated with more pronounced maternal and fetal compromise. Vaginal bleeding may
be absent or moderate in volume because a significant proportion of hemorrhage may remain concealed behind the
placenta. Patients frequently develop marked uterine tenderness accompanied by sustained tetanic uterine contractions
resulting from irritation of the myometrium by accumulated blood. Maternal vital signs often demonstrate tachycardia
and orthostatic hypotension, reflecting ongoing blood loss and reduced circulating blood volume. Laboratory
evaluation may reveal hypofibrinogenemia due to consumption of clotting factors, while fetal monitoring commonly
demonstrates evidence of fetal distress resulting from impaired placental oxygen exchange. Class 3 placental abruption
constitutes the most severe clinical presentation and is typically associated with complete or central placental
separation. Vaginal bleeding may range from absent to profuse despite extensive internal hemorrhage. The uterus
becomes rigid, tense, and characteristically board-like on palpation because of extensive myometrial infiltration with
blood. Maternal shock develops as a consequence of severe hemorrhage, while profound coagulation abnormalities,
including hypofibrinogenemia and disseminated intravascular coagulation, significantly increase the risk of
uncontrollable bleeding. Complete interruption of placental function frequently results in fetal death due to prolonged
and severe deprivation of oxygen and nutrients. In general, Class 0 and Class 1 abruptions correspond to partial or
marginal placental separation with relatively limited physiological disruption, whereas Class 2 and Class 3 abruptions
reflect complete or central placental separation associated with extensive maternal hemorrhage, severe fetal
compromise, and substantially poorer clinical outcomes [11][12].

History and Physical

Placental abruption is one of the most important causes of vaginal bleeding during the second half of pregnancy and
represents a true obstetric emergency that requires immediate clinical assessment. Because its presentation can overlap
with other causes of antepartum hemorrhage, including placenta previa, vasa previa, uterine rupture, and local cervical
or vaginal pathology, a comprehensive history and meticulous physical examination are fundamental components of
the diagnostic process. Although the definitive diagnosis of placental abruption is established only after delivery
through direct examination of the placenta, timely recognition of the condition during pregnancy depends largely on
clinical findings. Therefore, a systematic evaluation is essential for guiding immediate management decisions,
determining the severity of maternal and fetal compromise, and minimizing the risk of adverse outcomes for both
members of the maternal-fetal dyad [12]. The clinical history should begin with a detailed review of the current
pregnancy and previous obstetric experiences. Particular attention should be directed toward antenatal ultrasound
findings, especially documentation of placental location, as this information assists in differentiating placental
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abruption from other causes of antepartum bleeding. A previous history of placental abruption should also be carefully
explored because recurrence remains one of the strongest established risk factors. Additional obstetric information,
including gestational age, previous pregnancy complications, hypertensive disorders, multiple gestations, and other
maternal medical conditions, contributes to a comprehensive risk assessment and assists in determining the probability
of placental abruption as the underlying diagnosis.

A thorough symptom analysis is equally important. The clinician should establish the exact time of symptom onset,
the progression of clinical manifestations, and the estimated amount of vaginal bleeding. Patients should be questioned
regarding the presence of abdominal pain, persistent uterine tenderness, lower back pain, uterine contractions, or
cramping, all of which may indicate placental separation. It is important to recognize that the apparent quantity of
vaginal bleeding does not necessarily reflect the severity of the condition because a substantial proportion of
hemorrhage may remain concealed behind the placenta. Consequently, severe placental abruption may occur with
minimal or even absent external bleeding, making reliance on vaginal blood loss alone potentially misleading during
clinical assessment [12]. Assessment of maternal history should also include careful evaluation of behavioral and
environmental risk factors. Cigarette smoking, cocaine use, and other forms of substance abuse should be addressed
through sensitive, nonjudgmental questioning because these exposures are well-recognized contributors to placental
vascular injury. Likewise, the clinician should inquire about recent abdominal trauma, including motor vehicle
collisions, accidental falls, or direct blunt injury. Screening for intimate partner violence is particularly important, as
some pregnant individuals may be reluctant to disclose episodes of physical abuse because of fear, emotional distress,
or concerns regarding personal safety. Establishing a supportive and confidential environment encourages accurate
disclosure and facilitates appropriate medical and psychosocial intervention when necessary.

The physical examination focuses primarily on assessing maternal hemodynamic stability while simultaneously
evaluating for signs of placental abruption. Measurement of vital signs is an essential initial step because maternal
tachycardia, hypotension, tachypnea, or altered mental status may indicate significant blood loss and evolving
hypovolemic shock. Importantly, maternal physiological compensation during pregnancy may initially preserve blood
pressure despite substantial hemorrhage; therefore, subtle changes in pulse rate or orthostatic vital signs should not be
overlooked. Continuous reassessment of maternal status is necessary because clinical deterioration may occur rapidly
in severe cases [ 12]. Abdominal examination plays a central role in the diagnosis of placental abruption. Palpation of
the gravid uterus should assess uterine tenderness, muscle tone, consistency, and the presence, frequency, and duration
of uterine contractions. Patients with significant placental abruption often demonstrate localized or diffuse uterine
tenderness accompanied by increased uterine tone or persistent tetanic contractions. In severe cases, the uterus may
become rigid and board-like because of extensive retroplacental bleeding infiltrating the myometrium. These findings
provide important clinical evidence supporting the diagnosis, particularly when interpreted alongside maternal
symptoms and fetal assessment. A careful pelvic examination is also required to evaluate the source and characteristics
of vaginal bleeding. A sterile speculum examination permits visualization of the cervix while identifying active
bleeding, cervical lesions, rupture of membranes, or other local causes of hemorrhage. The quantity, color, and
presence of blood clots should be documented because these observations may provide additional diagnostic
information. However, if placental location has not been confirmed by prior ultrasonography, digital cervical
examination should be postponed until placenta previa has been excluded, as digital examination in the presence of
placenta previa may provoke catastrophic hemorrhage. Importantly, the absence of visible vaginal bleeding does not
exclude placental abruption because concealed hemorrhage remains a common clinical presentation [12].
Assessment of fetal well-being constitutes an equally critical component of the evaluation because fetal compromise
may develop before significant maternal instability becomes apparent. Initial assessment includes auscultation of fetal
heart sounds and detailed questioning regarding recent fetal movements, with particular attention to reductions in fetal
activity. For pregnancies that have reached fetal viability, continuous electronic fetal monitoring is recommended to
detect abnormalities such as prolonged fetal bradycardia, decreased baseline variability, recurrent late decelerations,
or other signs of fetal hypoxia. In pregnancies below the threshold of viability, confirmation of fetal cardiac activity
using Doppler ultrasonography is generally sufficient. Integration of maternal clinical findings with continuous fetal
surveillance enables clinicians to determine disease severity, prioritize emergency interventions, and make timely
decisions regarding delivery when maternal or fetal status deteriorates [12].

Evaluation

The evaluation of suspected placental abruption is primarily based on careful clinical assessment because no single
laboratory investigation or diagnostic imaging modality can definitively confirm or exclude the diagnosis before
delivery. Instead, the diagnostic approach relies on integrating the patient's history, physical examination findings,
maternal hemodynamic status, fetal assessment, laboratory investigations, and imaging studies to determine the
likelihood and severity of placental abruption while simultaneously excluding other causes of antepartum hemorrhage.
Prompt evaluation is particularly important because maternal and fetal conditions may deteriorate rapidly,
necessitating urgent intervention even in the absence of definitive diagnostic confirmation [13][14][15].
Ultrasonography is commonly performed as an initial imaging study in pregnant patients presenting with vaginal
bleeding or abdominal pain because of its value in identifying placental location and excluding alternative obstetric
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conditions, particularly placenta previa. Determining whether the placenta overlies the cervical os is critical before
performing any digital cervical examination, thereby reducing the risk of provoking severe hemorrhage in cases of
placenta previa. Despite its widespread availability and importance in obstetric practice, ultrasonography has limited
sensitivity for detecting placental abruption. During the acute stage of hemorrhage, the retroplacental blood clot
frequently appears isoechoic, exhibiting an echogenicity similar to that of the surrounding placental tissue. This
similarity makes visualization of concealed retroplacental hemorrhage challenging, particularly during the early stages
of separation. Consequently, a normal ultrasound examination does not exclude placental abruption, and the absence
of ultrasonographic abnormalities should never delay appropriate clinical management when the patient's presentation
strongly suggests the diagnosis. Likewise, ultrasound findings alone are insufficient to establish a definitive diagnosis
of placental abruption [13][14][15].

Continuous evaluation of fetal status represents one of the most valuable components of the diagnostic process.
Electronic fetal heart rate monitoring provides indirect evidence regarding the adequacy of uteroplacental perfusion
and fetal oxygenation, allowing clinicians to identify early signs of fetal compromise. Although fetal heart rate
monitoring cannot independently confirm or exclude placental abruption, it serves as a critical indicator of disease
severity and guides subsequent management decisions. A Category I fetal heart tracing is considered reassuring and
reflects normal fetal acid-base status, although it does not eliminate the possibility of placental abruption. Category 11
tracings are indeterminate and require continued surveillance, additional diagnostic evaluation, and repeated clinical
reassessment because fetal status may evolve rapidly. In contrast, a persistent Category III fetal heart tracing strongly
suggests significant fetal hypoxia and acidemia, indicating the need for immediate intrauterine resuscitative measures
and, if no improvement occurs, prompt delivery to prevent irreversible fetal injury. The presence of a sinusoidal fetal
heart rate pattern warrants particular concern because it may indicate severe fetal anemia secondary to substantial
fetomaternal hemorrhage associated with placental abruption [16]. For patients with relatively stable maternal and
fetal conditions in whom conservative management is considered appropriate, additional methods of fetal surveillance
may be employed. The biophysical profile provides a comprehensive assessment of fetal well-being by combining
ultrasonographic evaluation with nonstress testing. This examination assesses fetal breathing movements, gross body
movements, fetal muscle tone, amniotic fluid volume, and fetal heart rate reactivity. Serial biophysical profile
assessments may assist clinicians in monitoring fetal condition over time and identifying deterioration that necessitates
expedited delivery.

Laboratory investigations play an essential supportive role in the evaluation of placental abruption by establishing
baseline physiological parameters, assessing the severity of maternal hemorrhage, and identifying complications
related to coagulation abnormalities. Blood typing and antibody screening are routinely performed to facilitate timely
blood transfusion should significant hemorrhage occur. A complete blood count provides valuable information
regarding hemoglobin concentration, hematocrit, and platelet count, enabling assessment of acute blood loss and
ongoing hematological changes. Coagulation studies, including fibrinogen concentration, prothrombin time, and
activated partial thromboplastin time, are particularly important because severe placental abruption may precipitate
disseminated intravascular coagulation through widespread activation of the coagulation cascade. Serial monitoring
of these parameters allows early detection of coagulopathy and guides replacement therapy with blood products when
necessary. Measurement of blood urea nitrogen and other indicators of renal function further assists in evaluating end-
organ perfusion and identifying complications resulting from hypovolemia and shock [13][14][15]. The Kleihauer-
Betke test may also be incorporated into the diagnostic evaluation to quantify the degree of fetomaternal hemorrhage
by identifying fetal erythrocytes within the maternal circulation. Although this test does not establish the diagnosis of
placental abruption, it provides clinically important information regarding the extent of fetal blood transfer into the
maternal bloodstream. Its greatest clinical value is observed in Rh-negative pregnant patients, in whom fetomaternal
hemorrhage may result in maternal sensitization and subsequent Rh isoimmunization. Quantification of fetal red blood
cells enables clinicians to calculate the appropriate dose of Rh(D) immune globulin required to prevent maternal
alloimmunization and reduce the risk of hemolytic disease in future pregnancies. Therefore, while no individual
laboratory or imaging study can definitively diagnose placental abruption before delivery, the combined use of clinical
assessment, fetal surveillance, laboratory evaluation, and targeted imaging provides a comprehensive framework for
timely diagnosis, risk stratification, and evidence-based management of this potentially life-threatening obstetric
emergency [13][14][15].

Treatment / Management

Placental abruption is an obstetric emergency characterized by its abrupt onset, unpredictable progression, and
potential to rapidly compromise both maternal and fetal health. Because the condition may deteriorate within minutes,
immediate recognition and timely intervention are essential to reduce maternal morbidity, fetal hypoxia, and perinatal
mortality. The primary objectives of management include stabilization of the mother's physiological condition,
continuous evaluation of fetal well-being, prevention of hemorrhagic complications, and determination of the safest
timing and mode of delivery. Successful management requires close collaboration among emergency medical services
personnel, obstetricians, anesthesiologists, neonatologists, hematologists, and critical care specialists to ensure
coordinated, evidence-based care throughout the patient's clinical course [17][18]. Management begins in the
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prehospital setting, where early recognition of placental abruption is critical. Pregnant patients presenting with
abdominal pain, vaginal bleeding, uterine tenderness, or signs of maternal shock should be treated as having a potential
obstetric emergency until proven otherwise. Advanced life support measures should be initiated promptly, including
airway assessment, administration of supplemental oxygen when indicated, establishment of intravenous access, and
continuous monitoring of maternal vital signs. Rapid transport to a healthcare facility equipped with comprehensive
obstetric services, emergency operative capability, blood bank support, and a neonatal intensive care unit is essential
because definitive management may require immediate surgical intervention and advanced neonatal resuscitation
[17][18].

Upon hospital arrival, maternal stabilization remains the initial priority. Intravenous fluid resuscitation is initiated to
maintain adequate circulating blood volume and preserve tissue perfusion, while supplemental oxygen is administered
to optimize maternal and fetal oxygen delivery. Continuous monitoring of maternal cardiovascular status and fetal
heart rate, when gestational age permits fetal viability, provides ongoing assessment of disease progression.
Simultaneously, a comprehensive clinical evaluation, including detailed history, physical examination, laboratory
investigations, and appropriate imaging studies, is performed to determine the severity of placental separation, identify
associated complications, and guide subsequent management decisions. The therapeutic approach is individualized
according to maternal hemodynamic stability, gestational age, fetal condition, extent of placental separation, and the
presence or absence of active hemorrhage [17][18]. Patients diagnosed with mild, or Class 1, placental abruption who
demonstrate no evidence of maternal instability or fetal compromise and whose pregnancies remain preterm, generally
before 37 weeks of gestation, may be candidates for conservative management. These patients are typically admitted
to a specialized obstetric unit for close maternal and fetal surveillance. Continuous observation allows early detection
of any progression in hemorrhage, uterine activity, or fetal compromise that would necessitate immediate delivery.
Intravenous access is maintained throughout hospitalization, and blood samples are obtained for blood typing, cross-
matching, complete blood count, and coagulation studies in anticipation of possible transfusion requirements. In
selected clinically stable patients, outpatient management with strict follow-up may be considered after careful risk
assessment. Such management includes frequent prenatal evaluations, serial fetal surveillance using non-stress testing
and biophysical profiles, and repeated ultrasonographic assessment of fetal growth because placental abruption is
associated with an increased risk of fetal growth restriction and placental insufficiency [17][18].

The decision to proceed with delivery depends on continuous reassessment of both maternal and fetal status rather
than gestational age alone. Important considerations include maternal cardiovascular stability, severity of hemorrhage,
laboratory evidence of coagulopathy, fetal viability, and evidence of fetal distress. In cases of confirmed intrauterine
fetal demise, prompt delivery is generally recommended to minimize maternal complications, including disseminated
intravascular coagulation and severe hemorrhage. Conversely, when the fetus remains viable and placental abruption
is classified as moderate or severe, expedited delivery is usually indicated to preserve fetal survival while preventing
further maternal deterioration. Continuous communication among obstetric, anesthesia, and neonatal teams is essential
to coordinate the timing and preparation for delivery [17][18]. The route of delivery is determined according to the
evolving clinical situation. Vaginal delivery may be achieved rapidly in many patients because uterine hypertonicity
and strong contractions frequently accelerate labor. When maternal and fetal conditions permit, vaginal birth is often
preferred because it carries a lower risk of surgical blood loss and avoids operative complications, particularly in
patients with existing coagulation abnormalities. However, emergency cesarean delivery becomes necessary when
persistent fetal distress, worsening maternal hemorrhage, progressive hemodynamic instability, or failure to achieve
timely vaginal delivery threatens maternal or fetal survival. During operative management, meticulous attention must
be directed toward maintaining adequate intravascular volume through appropriate crystalloid administration and
blood component replacement to correct anemia and coagulation abnormalities while preventing circulatory collapse
[17][18].

Following delivery, intensive postpartum monitoring remains essential because maternal complications may continue
despite successful birth. Patients should be observed closely for postpartum hemorrhage, persistent uterine atony,
ongoing concealed bleeding, disseminated intravascular coagulation, and evidence of multiorgan dysfunction. Serial
laboratory evaluation of hemoglobin concentration, platelet count, fibrinogen levels, and coagulation parameters
guides ongoing transfusion therapy and correction of hemostatic abnormalities. Simultaneously, the neonatal team
should be present at delivery and informed of the suspected placental abruption because fetomaternal hemorrhage and
prolonged fetal hypoxia increase the likelihood of neonatal anemia, respiratory compromise, metabolic acidosis, and
the need for advanced neonatal resuscitation and intensive care. Comprehensive multidisciplinary management
extending from prehospital recognition through postpartum and neonatal care remains the cornerstone for improving
outcomes in this life-threatening obstetric emergency [17][18].

Enhancing Healthcare Team Outcomes

Placental abruption is a life-threatening obstetric emergency that requires coordinated management by an experienced
interprofessional healthcare team to optimize maternal and neonatal outcomes. Effective care depends on seamless
collaboration among obstetricians, emergency physicians, obstetric nurses, obstetric anesthesiologists, neonatologists,
critical care specialists, blood bank personnel, and emergency medical services providers. Because the clinical
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presentation ranges from mild vaginal bleeding with stable maternal and fetal conditions to catastrophic hemorrhage
accompanied by maternal shock and fetal compromise, rapid clinical assessment and early recognition are essential
for determining the appropriate level of intervention. Immediate evaluation of maternal hemodynamic status,
continuous fetal monitoring when appropriate, prompt initiation of resuscitative measures, and timely notification of
the obstetric team form the foundation of successful management. Patients with significant hemorrhage or evidence
of coagulopathy require activation of massive transfusion protocols, preparation of blood products, early involvement
of intensive care specialists, and readiness of the operating room should emergency delivery become necessary.
Simultaneously, the neonatal intensive care team must be informed to prepare for advanced neonatal resuscitation and
management of complications related to prematurity, fetal hypoxia, or fetal anemia. This coordinated multidisciplinary
approach significantly reduces maternal and neonatal morbidity and mortality while facilitating rapid, evidence-based
clinical decision-making. Although placental abruption cannot always be prevented, reducing modifiable risk factors
remains an important component of comprehensive obstetric care. Smoking cessation, avoidance of cocaine and other
vasoactive substances, and referral for substance use counseling or rehabilitation when indicated contribute to
lowering the risk of placental vascular injury. Careful management of chronic hypertension before and throughout
pregnancy has also been shown to reduce the incidence of placental abruption by improving maternal vascular health
and uteroplacental perfusion [19][20][21]. Despite advances in obstetric care, placental abruption continues to carry
substantial maternal and fetal risks. Extensive placental separation may rapidly result in fetal death unless immediate
delivery is achieved, with reported fetal mortality ranging from 1% to 40% depending on gestational age and disease
severity. Maternal complications include severe hemorrhage, blood transfusion, disseminated intravascular
coagulation, hysterectomy, cesarean delivery, and increased risk of recurrent placental abruption in subsequent
pregnancies, with recurrence rates estimated between 3% and 10%. In the United States, placental abruption remains
responsible for approximately 1% to 5% of maternal deaths each year, emphasizing the continued importance of
vigilant surveillance, timely intervention, and multidisciplinary management throughout pregnancy and delivery
211221,

Conclusion

Placental abruption remains one of the most critical obstetric emergencies encountered in clinical and prehospital
practice because of its rapid onset, unpredictable progression, and potentially devastating consequences for both
mother and fetus. Although relatively uncommon, it contributes substantially to maternal hemorrhage, fetal hypoxia,
preterm birth, perinatal mortality, and maternal morbidity. Prompt recognition of characteristic clinical manifestations,
comprehensive maternal and fetal assessment, and rapid stabilization are essential to improve outcomes. Since no
single diagnostic test can definitively confirm placental abruption before delivery, clinical judgment supported by fetal
monitoring, laboratory investigations, and targeted imaging remains the cornerstone of diagnosis. Effective
management requires individualized treatment based on maternal hemodynamic status, gestational age, fetal
condition, and disease severity, with timely delivery when maternal or fetal compromise is evident. Emergency
medical services play a pivotal role by initiating early resuscitation, ensuring safe transport, and facilitating rapid
access to definitive obstetric care. Close collaboration among emergency clinicians, obstetricians, anesthesiologists,
neonatologists, intensive care specialists, and transfusion services is fundamental for reducing complications and
improving survival. Continued emphasis on risk factor modification, evidence-based protocols, multidisciplinary
training, and coordinated emergency response will further enhance the quality of care and optimize maternal and
neonatal outcomes in patients affected by placental abruption.
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