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Introduction: Postpartum hemorrhage (PPH) is a leading cause of maternal morbidity and mortality worldwide,
with rising incidence in the United States. Diagnosis can be particularly challenging in the emergency department
(ED), where time-sensitive decisions are required and maternal physiologic adaptations may obscure early

Accepted 28 January 2026 warning signs. Emergency physicians must be equipped to recognize subtle presentations, initiate resuscitation,
- and coordinate care across specialties.

gg:?é (;:‘ljcss Objective: This review highlights the pearls and pitfalls of PPH, including presentation, diagnosis, and manage-

Gynecology ment in the ED based on current evidence.

Postpartum Discussion: PPH presents variably, and patients can deteriorate rapidly, with pregnancy-related physiologic

Hemorrhage changes often masking early signs of blood loss. Emergency physicians should consider this diagnosis in appro-

Bleeding priate clinical scenarios, recognizing that hypotension is a late finding and subtle symptoms may represent early

Shock hemorrhage. Initial evaluation begins with resuscitation, followed by identifying the etiology using the “4 Ts”
Postpartum hemorrhage framework: tone (uterine atony), tissue (retained placenta), trauma (tears, lacerations, uterine inversion), and
thrombin (coagulation abnormalities). Pelvic examination is essential, with laboratory studies and ultrasound
serving as adjuncts to confirm retained tissue, uterine rupture, or intra-abdominal bleeding. Timely recognition
and targeted intervention are critical to preventing morbidity and mortality.
Conclusion: Emergency physicians must remain prepared to rapidly identify and treat PPH, as early recognition
and intervention are vital to survival. Applying the “4 Ts” framework and engaging a multidisciplinary team
are keys to reducing morbidity and mortality in this high-risk condition.
© 2026 Elsevier Inc. All rights are reserved, including those for text and data mining, Al training, and similar tech-
nologies.

1. Introduction

This article series highlights high risk but uncommon diseases en-
countered in the emergency department (ED). For many of these condi-
tions, the primary literature is limited and not focused on emergency
medicine, leaving emergency physicians with little direct evidence to
guide diagnosis and management. Each article defines the disease or
clinical presentation, reviews the current states of knowledge, and con-
cludes with practical pearls and pitfalls presented in question-and-
answer format. This review specifically focuses on the ED recognition
and management of postpartum hemorrhage (PPH), emphasizing
rapid diagnostic strategies, ED relevant imaging considerations, critical
decision points, and time-sensitive escalation pathways unique to
emergency care.

* Corresponding author.
E-mail address: Brit.long@yahoo.com (B. Long).
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1.1. Definition

PPH is the leading cause of maternal death worldwide and accounts
for approximately 11-12% of maternal deaths in the United States [1,2].
PPH is classified as either primary, occurring within the first 24 h after
delivery, or secondary, occurring 24 h to 12 weeks postpartum [3].
While definitions of primary PPH have varied across organizations, the
American College of Obstetricians and Gynecologists (ACOG) most re-
cently defined it as blood loss exceeding 1000 mL associated with
signs or symptoms of hypovolemia, following either spontaneous vagi-
nal delivery (SVD) or cesarean section [3].

1.2. Pathophysiology

During pregnancy uterine blood flow increases dramatically,
reaching to nearly 600 mL per minute at full-term, compared with
only about one-tenth that amount in the non-pregnant state [4]. The
profound maternal physiologic changes are critical to consider when
evaluating a patient with PPH. Pregnancy is associated with increased
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circulating red blood cell mass, total blood volume, and cardiac output,
all of which can initially mask the classic vital sign changes seen with
hemorrhage, making timely recognition of PPH especially challenging
[5-7].

Immediately following delivery, mechanical and hormonal changes
trigger contraction of the uterine myometrium, reducing uterine size
and volume, prompting placental separation, and decreasing blood
flow [8]. At the same time, a series of complex hemostatic adaptations
occur, including increased production of clotting factors, alterations in
platelet activity, and enhanced fibrinolysis [8].

The etiology of PPH is classically categorized into the “4 Ts”: tone
(uterine atony), tissue (retained placenta), trauma (tears, lacerations,
uterine inversion), and thrombin (coagulation abnormalities) [4]. Uter-
ine atony is the most common cause, accounting for nearly 70% of cases.
Trauma-related hemorrhage, such as lacerations, represents approxi-
mately 20% of cases, while retained placental tissue contributes roughly
10%[9]. Coagulopathy and uterine inversion are rare but important con-
siderations that should not be overlooked [3].

If not appropriately recognized and managed, PPH can result in
life-threatening complications including severe anemia, disseminated
intravascular coagulopathy (DIC), multisystem organ failure, acute
respiratory distress syndrome (ARDS), and ultimately death [3].

1.3. Epidemiology

Risk factors for PPH are commonly grouped into three main catego-
ries: maternal, pregnancy-related, and fetal. Notable contributors in-
clude uterine anomalies, prior uterine surgery, high parity, multiple
gestation, placental abnormalities, and prolonged labor [10]. However,
a substantial proportion of patients who develop PPH have no identifi-
able risk factors, underscoring the importance of maintaining a high
index of suspicion in every case [11].

The incidence of PPH has been rising both in the U.S. and globally. In
the U.S,, rates increased from 2.7% in 2000 to 4.3% in 2019. This trend is
thought to reflect a parallel rise in underlying risk factors for PPH, par-
ticularly the increased prevalence of cesarean deliveries and placenta
accreta spectrum (PAS) disorders. Despite the overall increased rates
of PPH, the use of blood transfusion and need for peripartum hysterec-
tomy have declined in recent years [12].

Consistent with broader patterns of racial disparities in maternal
health [13], minority women including Black, Asian, and Hispanic pa-
tients continue to experience disproportionately higher rates of PPH,
as well greater risks of severe maternal morbidity and mortality related
to hemorrhage [10].

2. Discussion
2.1. Presentation

The clinical presentation of PPH is highly variable, and it should re-
main on the differential for any patient presenting to the ED during
labor or following a precipitous delivery, given its unpredictable onset
and potential for rapid decompensation [ 14]. Pregnancy-related physio-
logic adaptations can further obscure early signs of hemorrhage: up to
one liter of blood may be concealed within the uterus, and compensa-
tory mechanisms may initially preserve normal vital signs [15]. As a re-
sult, hypotension represents a late and worrisome indicator of severe
hemorrhage. Clinicians should maintain a high index of suspicion and
avoid dismissing subtle symptoms such as anxiety, lightheadedness, fa-
tigue, or pallor which may represent the earliest signs of ongoing blood
loss [16].

2.2. ED evaluation

The initial evaluation of suspected PPH begins with a focused
assessment of the patient airway and hemodynamic status,
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recognizing that even subtle abnormalities may indicate impending
decompensation. This should be followed by a prompt review of
vital signs and immediate establishment of large-bore intravenous
(IV) access to facilitate immediate resuscitation, laboratory evalua-
tion, and preparation for potential transfusion [17]. Importantly,
vital signs must always be interpreted in the context of
pregnancy-related physiologic changes, which can mask early he-
modynamic instability.

Interpretation of vital signs in patients with PPH must account
for pregnancy-specific physiologic norms, as reliance on nonpreg-
nant thresholds may delay recognition of maternal deterioration.
Literature suggests that blood pressure does not significantly de-
crease during pregnancy, and systolic blood pressure is rarely
below 95 mmHg in any trimester [18]. As a result, relative hypoten-
sion, narrowing pulse pressure, or systolic blood pressure below
100 mmHg should be considered abnormal and concerning in preg-
nant and postpartum patients, particularly in the setting of
suspected hemorrhage, even when absolute values appear decep-
tively normal [18]. Heart rate interpretation also requires caution,
as mild tachycardia is common in normal pregnancy, with median
heart rates increasing from the low 80s early in gestation to the
low 90s near term. However, persistent heart rates above 110-115
beats per minute or a rising trend out of proportion to pain, fever,
or exertion should raise concern for occult hemorrhage and early
shock in the postpartum patient [18]. Emergency physicians should
prioritize physiologic trends over isolate measurements when eval-
uating for PPH.

Accurate assessment of hemorrhage severity is foundational to ED
decision-making, yet this remains one of the most challenging aspects
of PPH recognition [19,20]. Visual estimation of blood loss is unreliable
and consistently underestimates true volume by up to 30%, making
early recognition dependent on physiologic changes and serial assess-
ment rather than visual appearance alone. While gravimetric tech-
niques, colorimetric tools, and calibrated drapes are recommended for
improved accuracy, these techniques may be difficult to implement in
the ED due to time constraints and resource limitations [14,21]. When
feasible, even partial use of these tools (e.g., weight pads, visual aids)
can aid in earlier recognition of hemorrhage severity and guide more
appropriate and timelier interventions [3,19]. In cases where quantifica-
tion is not possible, clinicians must rely on vital signs and physical
examination and maintain a high index of suspicion to avoid
under-triaging.

Identification of the underlying etiology of PPH should occur
concurrently with resuscitation. The pelvic examination is one of the
highest-yield diagnostic interventions and should include both visual
inspection and bimanual examination to assess uterine size and tone,
evaluate for genital tract trauma, and identify retained placental tissue
[21]. Emergency physicians should approach the diagnostic evaluation
using the “4 Ts” framework (i.e., Tone, Tissue, Trauma, and Thrombin),
while recognizing that multiple etiologies may coexist and that
definitive diagnosis may evolve over time.

Uterine atony should be presumed in cases of brisk bleeding with an
enlarged, boggy uterus on bimanual examination and treated immedi-
ately, as it is the most common and readily reversible cause of PPH. Dur-
ing bimanual examination, one hand is inserted into the vaginal canal
and the other is placed on the lower abdomen to assess uterine size
and tone. A normal involuting uterus should feel firm and well
contracted; a soft or enlarged uterus is highly suggestive of uterine
atony [18]. In cases of suspected uterine atony, it is important to ensure
the bladder is decompressed, as a full bladder can prevent uterine con-
traction [20].

If the uterus is firm and bleeding persists, trauma-related hemor-
rhage should be suspected, prompting careful visual inspection for vag-
inal, cervical, or perineal lacerations and expanding hematoma. This
should include adequate lighting and visual inspection but may require
speculum examination [3,11].
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Retained placental tissue should be considered in patients with on-
going bleeding, particularly when the placenta is known to be incom-
plete or delivery occurred precipitously. If the placenta has been
delivered, it should be inspected carefully to ensure it remained intact.
The bladder should be decompressed with a foley catheter, and any
clots should be manually removed [20].

Thrombin-related causes, including coagulopathy, should be
suspected when bleeding is disproportionate to examination findings
or refractory to initial mechanical and pharmacologic interventions.

Adjunctive diagnostic testing, including laboratory studies and
imaging, can further support evaluation but should not delay
definitive management. Point-of-care-ultrasound may be useful for
identifying intrauterine echogenic material suggestive of retained tis-
sue, uterine rupture, or free intraperitoneal fluid. However, it cannot
reliably distinguish retained products from blood clots. Rare but life-
threatening etiologies such as uterine rupture or inversion should be
considered in patients with severe pain, hemodynamic instability,
abnormal uterine contour, or a history of prior uterine surgery. In
these cases, emergent obstetric consultation should not be delayed
for imaging [18].

Additional diagnostic testing including laboratory studies and imag-
ing can further support the evaluation of patients with suspected PPH.
Ultrasound is particularly valuable, as it may reveal retained placental
tissue within the uterus, signs of uterine rupture, or evidence of intra-
abdominal bleeding [22].

2.3. ED management

Management of PPH in the ED requires rapid, parallel execution of
resuscitative and etiologic interventions, including early airway and
hemodynamic assessment, large-bore IV access, and mobilization of
multidisciplinary resources. Treatment should be directed toward
the underlying cause, with particular attention to uterine atony and
genital tract trauma, which together account for nearly 90% of cases
[11]. In patients with suspected ongoing hemorrhage, therapeutic es-
calation should follow a time-sensitive decision-making pathway
rather than a sequential trial of isolated interventions (Fig. 1). Imme-
diate management includes bimanual uterine massage with concur-
rent administration of uterotonics agents, early consideration of
tranexamic acid (TXA), and initiation of blood products as indicated
[3,4,23].

Uterine massage consists of firm pressure applied to the uter-
ine fundus through the abdominal wall (Fig. 2). If hemorrhage
persists, bimanual uterine compression should be performed by
placing one hand, in the shape of a fist, into the vaginal canal to
compress the anterior aspect of the uterus while the other hand
is placed on the lower abdominal wall over the uterine fundus ex-
ternally to apply counter-pressure [24]. Downward traction or
massage of the uterus should be avoided, as this may precipitate
uterine inversion [24].

Ongoing hemorrhage or hemodynamic instability should prompt
early escalation of care, including a low threshold for activation of
massive transfusion protocol (MTP). Blood product administration
should be guided by physiologic response and anticipated transfusion
needs, with emphasis on balanced transfusion of packed red blood
cells, plasma, platelets and early fibrinogen replacement via
cryoprecipitate of fibrinogen concentrate [17]. Failure of initial med-
ical and mechanical interventions necessitates progression to ad-
vanced therapies. These include uterine tamponade devices,
consultation with interventional radiology (IR) for uterine artery
embolization in hemodynamically stabilized patients, or operative
management, such as uterine compression sutures or hysterectomy,
in patients with refractory hemorrhage or persistent instability [3,
19]. Early involvement of obstetrics, anesthesia, blood bank, and IR
is critical and should occur concurrently with resuscitative efforts
rather than as a delayed response to treatment failure.
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3. Pearls and pitfalls
3.1. How is postpartum hemorrhage defined?

PPH is most commonly defined as a cumulative blood loss 21000 mL
within 24 h of delivery, or any amount of blood loss associated with
signs or symptoms of hypovolemia regardless of the delivery method
[3].In the ED, clinical concern and physiologic change should prompt in-
tervention even before numeric thresholds are reached, given the unre-
liability of visual blood loss estimation and potential for occult
hemorrhage [21]. PPH may present as primary (within the first 24 h)
or secondary (24 h to 12 weeks postpartum), and delayed presentations
should not be dismissed as benign bleeding [21].

Although uncommon, post-abortion hemorrhage should be consid-
ered in patients presenting with significant vaginal bleeding after spon-
taneous or induced abortion. Risk factors for and etiologies are similar to
PPH including uterine atony, trauma, retained products of conception,
and coagulopathy [3].

3.2. What are essential components of the initial evaluation?

Early recognition of PPH includes assessment of vital signs, airway,
mental status, and the degree of bleeding with physiologic trends rather
than absolute values. Failure to recognize high-risk patients, such as
those with prior PPH, anemia, multiple gestations, placenta previa, co-
agulopathy, uterine fibroids, or previous operative delivery, may delay
escalation and definitive management [25].

A focused physical examination is essential in identifying the etiol-
ogy of hemorrhage [3]. Bimanual examination assesses uterine tone,
size, and the presence of retained, while visual inspection evaluates
for vaginal or cervical lacerations, hematomas, bleeding at the episiot-
omy site, and signs of uterine inversion. Relying on imaging alone
(e.g., ultrasound) without performing a pelvic examination may miss
common and immediately treatable causes of hemorrhage.

Focused testing can assist clinicians. Point-of-care-ultrasound
(POCUS) can supplement the physical examination by identifying
retained products, uterine rupture, or free intraperitoneal fluid [22]. Ini-
tial laboratory testing should include complete blood count (CBC), coag-
ulation panel, fibrinogen level, and type and screen or cross match. A
fibrinogen level < 200 mg/dL suggests severe hemorrhage or evolving
coagulopathy and should prompt early escalation of care. Lactate and
renal function are helpful to assess for hypoperfusion and end organ
damage but may not be relevant to the initial ED evaluation [11]. Impor-
tantly, delaying intervention while awaiting laboratory results, particu-
larly in unstable patients, can worsen outcomes; management should
proceed in parallel with diagnostic testing.

3.3. What are the initial management priorities of postpartum hemorrhage
in the ED?

Initial management of PPH in the ED requires rapid recognition,
immediate resuscitation, and early multidisciplinary activation [17].
Obstetrics, anesthesia, blood bank, and operating room resources
should be notified early rather than sequentially [3,17,21]. Delaying
consultation or resource activation while attempting prolonged bedside
management can result in delayed definitive hemorrhage control.

Clinicians should work quickly to identify and address the “4 T's”:
Tone (uterine atony), Tissue (retained placenta/ products), Trauma
(laceration or uterine rupture), and Thrombin (coagulopathy). Of
these 4 etiologies, uterine atony is the most common and should be
treated immediately with bimanual uterine massage and uterotonics.

Early consideration for transfusion initiation with low threshold to
initiate MTP and when clinically indicated, balanced transfusion using
a 1:1:1 ratio of PRBCs, plasma, and platelets is recommended [3,26,
27]. Transfusion should be initiated with uncrossmatched type
O- PRBCs unless crossmatched blood has already been prepared and is
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Active management of third stage of labor #

Avoid excess traction
on umbilical cord

Ask patient to help
push with contraction
for expulsion of
placenta

L

Focused physical exam

1. Assess uterine tone by palpating fundus (uterus size should be
decreasing, fundus should be getting closer to the umbilicus
and not at the upper abdomen)

2. Visual external inspection of vulva and vaginal canal to assess

for lacerations or tears

3. Speculum exam to assess for upper vaginal lacerations or

cervical lacerations

Assess for uterine inversion:

canal

the abdomen as expected

- Uterine fundus would be visualized
extruding through cervical os or into vaginal

Uterine fundus would not be palpated on

$

All patients presenting after precipitous delivery
should receive oxytocin (10U IV/IM); consult
specialists (obstetrics, anesthesia, IR, blood bank)

!

presumed etiology

Next steps in management guided by exam and

Bimanual massage (atony), direct pressure (trauma)
IV blood products/TXA, balloon tamponade

Fig. 1. PPH evaluation.

immediately available. The trigger for initiating MTP is not standardized
but is generally recommended after 4 units of PRBCs have been admin-
istered [28]. Similar to the management of trauma patients, physicians
should consider initiating MTP when there are severe vital sign de-
rangements such as systolic blood pressure < 90 mmHg or sustained
heart rates >120 beats per minute [29,30].
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3.4. What is the treatment for uterine atony?

Uterine atony is the most common cause of PPH and should be pre-
sumed and treated immediately. Bimanual uterine massage remains the
first-line intervention and can be initiated rapidly at the bedside with

minimal resources.
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Fig. 2. Bimanual massage is a critical first intervention in the management of PPH. One
hand is inserted into the vaginal canal pushing against the body of the uterus while the
other hand is placed on the lower abdominal wall, attempting to compress the uterus be-
tween the two hands. Created by Michelle Myles, MD.

Oxytocin (Pitocin) is the first-line pharmacologic therapy and
should be promptly administered at a dose of 10-40 units IV or intra-
muscular (IM) (Table 1). Administration should not be delayed by lack
of IV access, as this medication can be safely administered via the IM
route. If bleeding persists, clinicians should escalate to a second-line
agent based on the patient's past medical history and contraindications:
methylergonovine (avoid in hypertension), carboprost (avoid in
asthma); and misoprostol (which is particularly useful when IV access
is limited as it is administered rectally) [3].

Tranexamic acid (TXA) should be administered early in patients
with PPH as a dose of 1 g IV over 10 min, ideally within 3 h of hemor-
rhage onset, as this has been associated with reduced mortality when
given in conjunction with uterotonics [31,32]. If after 30 min bleeding
persists, a second dose of 1 g IV over 8 h should be administered [11].

If medical therapy fails to achieve hemostasis, clinicians must esca-
late to mechanical tamponade. These therapies include the placement
of a balloon tamponade device, which places direct pressure on the
walls of the uterine cavity (Table 2) [19,33]. Additional advanced thera-
pies to consider include uterine artery embolization by IR and surgical
management by the obstetric specialist with uterine compression su-
tures, uterine artery ligation, or peri-partum hysterectomy [3,17]. Uter-
ine packing is generally avoided due to risk of intrauterine infection but
could be considered if advanced therapies such as IR or surgical inter-
vention are not available [34,35].

3.5. What is the treatment for severe trauma (tears/lacerations)?
Trauma-related PPH should be suspected when bleeding persists de-

spite a firm, well contracted uterus. In the ED, careful visual inspection
during the secondary survey is critical to identify vaginal, cervical,

Table 1
Commonly Used Medications in PPH.

Medications Dose Contraindications
First Line:
Oxytocin 10-40 1U/500-1000 mL of None
lactated ringer
5-10 IU IM up to 4 doses
Second Line:
Methylergonovine 0.2 mg every 2-4 h IM, max of 5 Hypertension,
maleate doses cardiovascular disease
Carboprost 250 pg every 15-90 min IM, Asthma
tromethamine max 8 doses
Misoprostol 600-1000 ng PO or PR Allergy to misoprostol

Tranexamic Acid 1 g IV over 10 min, can repeat

dose after 30 min

Known hypersensitivity
or allergy
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perineal, or vulvar lacerations. If active bleeding is identified, immediate
direct pressure should be applied as a temporizing measure until defin-
itive management can be arranged. Most lacerations will require surgi-
cal repair performed by the obstetric specialist or surgical team, often in
the operating room. If these resources are not available, targeted hemo-
static sutures should be attempted. Alternatively, clinicians can consider
vaginal packing as a temporizing intervention to achieve hemostasis
and stabilization until operative intervention is available [3].

Delaying hemorrhage control while awaiting operative resources
can result in further patient decompensation. If surgical repair is not im-
mediately available, temporary measures such as targeted hemostatic
sutures or vaginal packing may be used.

3.6. What is the treatment for retained placental tissue?

Retained products of conception should be suspected in patients
with ongoing bleeding despite a firm uterus or incomplete placental de-
livery. In the ED, manual uterine exploration may be performed when
clinically appropriate, but ultrasound is often a useful adjunct to support
the diagnosis and guide escalation of care. The presence of intrauterine
echogenic material, with or without Doppler flow, should raise suspi-
cion, though findings must be interpreted in clinical context [22].

Reliance on uterotonics alone may delay definitive management, as
retained tissue frequently requires surgical evacuation. When retained
products are suspected, early obstetric consultation and timely dilation
and curettage should not be delayed while awaiting response to medical
therapy.

3.7. What is the treatment for coagulopathy?

Early recognition of coagulopathy in the PPH patient is essential. The
potential coagulopathies to evaluate for include underlying preeclamp-
sia, HELLP syndrome, inborn errors of coagulation, antiplatelet or anti-
coagulant medications, and DIC. Treatment will be dictated based on
the specific etiology [33].

DIC should be suspected in the setting of ongoing bleeding with ab-
normal coagulation studies, thrombocytopenia, or hypofibrinogenemia.
Diagnostic testing should include coagulation studies, including PT/INR,
aPTT, platelet count, and fibrinogen. A fibrinogen level < 200 mg/dL is a
strong predictor of progression to severe PPH. Most guidelines recom-
mend targeting a fibrinogen level of >300-400 mg/dL. In patients
with low fibrinogen levels, fibrinogen concentrate 4 g IV should be ad-
ministered if available. If this is not available, cryoprecipitate should
be administered [32,33].

3.8. What is the treatment for uterine inversion and uterine rupture?

Uterine inversion is a rare but potentially fatal cause of PPH.
Uterotonics should be discontinued immediately upon the diagnosis,
and the clinician should promptly attempt manual replacement of the
uterine fundus. The use of uterine relaxants such as nitroglycerin, terbu-
taline magnesium sulfate, or anesthesia to assist with relaxation of a
constricted cervix may be helpful. To reduce the uterus, gentle manual
pressure should be placed on the uterine fundus to return it to the ab-
dominal cavity. If manual techniques are not effective, then surgical in-
tervention is required [3,17,34,35]. Once the uterus is reduced,
uterotonics should be restarted to maintain uterine tone and prevent
reinversion. To avoid uterine inversion, gentle traction techniques
should be used when attempting to remove an entrapped placenta, as
forceful traction of the umbilical cord when resistance is met may lead
to uterine inversion.

In contrast, uterine rupture is a surgical emergency that requires im-
mediate recognition and operative management. Clinicians should
maintain a high index of suspicion in patients with known risk factors,
particularly those with a history of prior uterine surgery such as cesar-
ean delivery or myomectomy. Although extremely rare, occurring in
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Table 2
Insertion of uterine balloon tamponade device.
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Bakri™ Postpartum Balloon (Cook Medical)

https://cdnnamsseu;i)Wspfo&.azureedge.net/data/images/800x600/G24237,P,001 -2.jpg
Cook Medical

1. Insert deflated balloon portion into upper uterine segment
through cervical os.

2. Instill sterile fluid into balloon using syringe to inflate the
balloon to desired level of tamponade (maximum 500 mL).

Created by Michelle Myles, MD.

3. While instilling fluid, use hand to palpate the end of balloon
and confirm balloon is inflating inside the uterus and not
protruding into cervical or vaginal canal.

Sy

Correct placement; Created by Michelle Myles, MD.
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Incorrect placement; Created by Michelle Myles, MD.

approximately 1:2500 to 1:5000 deliveries, the condition carries sub-
stantial risk of maternal and fetal morbidity and mortality [36,37].

The clinical presentation of uterine rupture can be subtle and is often
difficult to recognize in the ED. The most sensitive early indicator is ab-
normal fetal heart rate patterns, including bradycardia, reduced vari-
ability, and recurrent decelerations. However, because patients in the
ED are rarely on fetal monitoring, these findings may not be detected.
Patients without regional anesthesia may report sudden severe or con-
stant abdominal pain, sometimes described as a tearing or ripping sen-
sation. Other clinical signs include hemodynamic instability, pain out of
proportion to labor, loss of uterine tone, and fetal distress [36,37].

If a diagnosis of uterine rupture is suspected, aggressive resuscita-
tion should be initiated while simultaneously arranging definitive oper-
ative management. Ongoing intraperitoneal bleeding may be from a
concealed uterine rupture and should prompt emergent obstetric

Table 3
Summary of PPH Pearls and Pitfalls.

consultation and operative intervention. Management is typically surgi-
cal, for direct repair if the patient is hemodynamically stable with a de-
sire to maintain fertility. In unstable patients, definitive management
may require peripartum hysterectomy as a life-saving treatment. Uter-
ine artery embolization may be an alternative option for stable patients
desiring future fertility. Ultimately the management will depend on
multiple factors, including stability of the patient, desired fertility, and
available resources [3,17]. Table 3 provides a summary of pearls and pit-
falls for PPH.

4. Conclusions
PPH is a leading cause of maternal morbidity and mortality and can

be challenging to recognize in the ED due to unreliable visual estimation
of blood loss and physiologic changes that mask early shock. Emergency

Domain Pearls

Pitfalls

Recognition and

Definition hypovolemia. Delayed PPH can occur up to 12 weeks postpartum.
Definition and PPH includes >1000 mL blood loss or any bleeding with signs of hypovolemia. Primary PPH occurs
Timing within 24 h; secondary PPH can be up to 12 weeks postpartum

Initial Evaluation
suspected cases.
Physical
Examination
Etiology (4Ts)

for lacerations/ hematomas or inversions.

Laboratory testing
and Adjuncts
Early Management

severe hemorrhage.

sequential.
Transfusion and MTP
indicated; use uncrossmatched blood if needed.
Uterine Atony
and TXA.
Mechanical and

Definitive Therapy on stability and resources.
Trauma Identify and apply direct pressure promptly; most lacerations require operative repair.
(Lacerations)

Retained Products
(D&QC).
Coagulopathy/ DIC

Treat PPH based on physiology, not volume alone; intervene for any bleeding with signs of

Prioritize vital sign trends, mental status, and bleeding severity. Perform pelvic examination in all
Pelvic examination and bimanual examination to assess uterine tone and size. Visual inspection
Evaluate Tone, Tissue, Trauma, Thrombin in parallel; presume and treat uterine atony first.
Obtain CBC, coagulation studies, fibrinogen, and type and screen. Fibrinogen <200 mg/dL signals
Activate OB, anesthesia, blood bank, IR, and OR early; management should be parallel, not
Maintain a low threshold for blood products; initiate balanced transfusion (1:1:1) when
Immediate bimanual uterine massage and oxytocin; escalate quickly to second-line uterotonics

Balloon tamponade is first-line mechanical therapy; escalate to IR embolization or surgery based

Manual uterine exploration is first-line; ultrasound can assist; definitive management is surgical

Suspect DIC with abnormal coagulation studies or hypofibrinogenemia; target fibrinogen

>300-400 mg/dL with fibrinogen concentrate or cryoprecipitate.

Uterine Inversion
restart uterotonics after reduction.
Uterine Rupture
and emergent operative management.

Stop uterotonics and attempt immediate manual replacement; use uterine relaxants if needed;

Maintain high suspicion in patients with prior uterine surgery; initiate aggressive resuscitation

Waiting to meet numerical blood loss thresholds or
dismissing delayed PPH.

Waiting to reach numeric blood loss thresholds or
dismissing delayed PPH as benign.

Relying on visual blood loss estimation or imaging
alone without pelvic examination.

Relying on imaging alone without performing a
pelvic examination.

Fixation on a single cause while missing concurrent
etiologies.

Delay treatment while awaiting laboratory results
in unstable patients.

Delayed consultation or prolonged bedside
management before escalation.

Waiting for fixed transfusion volumes or strict
criteria before activating MTP.

Delaying escalation beyond oxytocin despite
ongoing hemorrhage.

Prolonged medical management when mechanical
or surgical intervention is required.

Failure to perform careful visual inspection or
delaying surgical management.

Relying on uterotonics alone when retained tissue is
present.

Under-recognizing evolving coagulopathy or
delaying correction of low fibrinogen.

Risk factors include continue traction on the
umbilical cord or delayed recognition.

Miss rupture due to subtle presentation or lack of
fetal monitoring in the ED.
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physicians must maintain a high index of suspicion and rapidly initiate
resuscitation while identifying the underlying cause using the “4 Ts":
Tone, Tissue, Trauma, and Thrombin. Management requires prompt
physical examination, early transfusion of blood products, and targeted
therapy, including uterotonics such as oxytocin, methylergonovine,
carboprost, and misoprostol, with adjunctive use of TXA when indi-
cated. Definitive management may require laceration repair, removal
of retained products, balloon tamponade, and IR or operative interven-
tion. Optimal outcomes depend on early recognition and a coordinated
multidisciplinary collaboration between emergency medicine, obstet-
rics, IR, anesthesia, and critical care.
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