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CASE REPORT

Massive Fetomaternal Hemorrhage in an extreme Preterm

Pregnancy: A Case Report and Review of the Literature
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ABSTRACT @ OPEN ACCESS

Introduction: Fetomaternal hemorrhage (FMH) is a physiological phenomenon with passage of small volumes of
fetal erythrocytes into the maternal circulation. A loss of = 20 % of the fetal blood volume is defined as massive
FMH and can result in severe pregnancy complications. Document risk factor includes invasive diagnostic
procedures, placental anomalies, external cephalic version, and abdominal trauma. We present a case illustrating
the risks of massive FMH in the context of trauma during an extremely preterm pregnancy.

Case presentation: A gravida 2, para 1 woman with an uneventful pregnancy was involved in a motor vehicle
collision at 27 weeks of gestation resulting in seat-belt compression and airbag deployment. On admission, her
assessment—including maternal history, physical examination—was unremarkable except for visible abdominal
bruising. She was admitted for extended fetal monitoring. During admission, severe fetal distress developed,
prompting an emergency caesarean section. Intraoperatively, there was no evidence of placental abruption or
uterine trauma. On clinical examination, the male neonate was profoundly pale at birth, consistent with profound
hypovolemia and severe anemia. Despite resuscitative efforts and blood transfusion, spontaneous circulation and
respiration was not achieved and the neonate died shortly after birth. Maternal follow-up was uneventful, with no
post-operative complications. A positive Kleihauer-Betke test confirmed the diagnosis massive fetomaternal
hemorrhage FMH.

Conclusions: Trauma during pregnancy, while often minor, can lead to devastating complications such as massive
FMH. Reduced fetal movements is the most common and earliest warning sing of FMH. The management of massive
FMH in the context of extreme preterm pregnancies remains a clinical challenge, in the absence of evidence-based
protocols and guidelines. Health care professionals should weigh the likelihood of neonatal survival against the
benefits of an emergency delivery. Early recognition and treatment are essential, but outcomes may still be poor,
emphasizing the need for ongoing research to improve maternal and fetal prognosis in such scenarios.
Keywords: Fetomaternal hemorrhage, trauma, Kleihauer-Betke test, complications, case report, preterm

pregnancy.
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Abbreviations:

FIGO: International Federation of Gynecology and Obstetrics

FMH: Fetomaternal hemorrhage

HbF: fetal hemoglobin

KB: Kleihauer—Betke stain test

NIPT: noninvasive prenatal test

MCI-PSV: middle cerebral artery-peak systolic velocity
Rh: rhesus

Introduction:

Fetomaternal hemorrhage (FMH) is defined as fetal red blood cells entering the mother's bloodstream through a breach
in the feto-placental barrier during pregnancy or childbirth.-4 FMH is distinguished into small and massive depending on
the volume of fetal erythrocyte volume in the maternal circulation, which should be corrected for the total fetoplacental
blood volume.5 Usually, FMH occurs in insignificant small amounts and does not cause health problems: these small transfers
are physiological and normal.':2 However, when a large volume of fetal blood moves into the maternal circulation—a
situation called significant or massive FMH—it can result in profound fetal hypovolemiq, tissue hypoperfusion and

circulatory collapse and subsequent severe adverse outcomes for both mother and fetus.'-4

The incidence of FMH is unknown and difficult to establish because FMH is rare and unpredictable. The diagnosis FMH is
highly depended on the clinician’s awareness an requires multimodal clinical assessment.¢ Approximately 80% of FMH-
cases have no identifiable cause.” FMH is closely associated with placental barrier disruption; documented risk factors
include invasive diagnostic procedures, placental anomalies, external cephalic version, and abdominal trauma.810 The
symptoms and signs of FMH can be subtle making prenatal diagnosis difficult. Decreased perception of fetal movements
is important and the most common presenting symptom, reported in 27%- 54% of FMH cases.!!.12 A structured approach
including maternal assessment, ultrasound, cardiotocographic monitoring and Kleihauer—Betke stain test (KB) is advised

according to the current established guidelines.?3-15

Clinically significant or massive FMH is not universally defined, although associated with significant obstetric
complications.’# In most proposed definitions the volume of blood loss likely to affect clinical outcome is defined as the
loss of at least 20% of the fetal blood volume.'¢-1? Massive FMH is a rare phenomenon which can lead to severe fetal
complications if remain untreated.'-4 Early detection is essential to be able to prevent the development of fetal anemia,
hydrops fetalis, neurological damage, and even fetal death.!8 A positive KB test indicating significant FMH should lead

to (immediate) actions such as intrauterine blood transfusions, Rhesus (Rh) immunoglobulin administration or delivery.3

Rapid identification and timely interventions, rapid restoration of effective circulating volume and tissue oxygenation, in
case of massive FMH can significantly improve outcomes for both mother and fetus.8 Up to 40% of severe FMH cases
may be missed.?2 The management of massive FMH depends on gestational age at diagnosis, fetal conditions and
maternal status.2! This article present a case of massive FMH occurring in an extremely preterm pregnancy and an
extensive literature review evaluating FMH in extreme preterm pregnancies. The article was prepared following the Case

Report (CARE) guidelines.2?
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Case presentation:

PATIENT DESCRIPTION

A 36 years old woman, gravida 2, para 1, with blood type AB Rh positive with an uncomplicated antenatal course
during pregnancy with no personal history of abnormal bleeding, hypertension or gestational diabetes. The noninvasive
prenatal test (NIPT) was normal, no signs of congenital anomalies. She was involved in a motor vehicle collision at 27
weeks of gestation. Another car collided in her stationary vehicle at approximately 30 km/h leading to airbag
deployment. Emergency medical services attended the scene, and the primary survey revealed no abnormalities. Physical
examination showed blood pressure of 125/74 mmHg, a heartbeat of 70 beats per minute and a normal temperature.

She was subsequently presented to the obstetric ward of our hospital.

According to the abdominal trauma protocol, maternal history was obtained and was unremarkable. She denied
contractions, vaginal bleeding or fluid loss, while fetal movements were felt. Physical examination was unremarkable
besides a seat-belt mark across the lower abdomen. Initial assessment included cardiotocography, ultrasound examination
and KB test. Ultrasound demonstrated a viable singleton fetus with normal cardiac activity, normal amniotic fluid volume,
and no signs of placental abruption. The cardiotocography was reassuring according to the International Federation of
Gynecology and Obstetrics (FIGO) classification. Because of the visible abdominal bruising, the patient was admitted for

extended fetal monitoring for four hours according to protocol.

Approximately 1.5 hours after admission, there was a change in the fetal heart rate pattern, indicating fetal distress.
Immediate bedside ultrasound was performed which confirmed sings of a severely compromised fetus through the
detection of profound fetal bradycardia and irregular cardiac activity resembling ventricular fibrillation. There were no

signs of a detached placentq, retroplacental hematoma or intra-abdominal bleeding.

An emergency caesarean section was scheduled and the neonate was born within 15 minutes. Rupture of membranes
occurred at delivery, with clear amniotic fluid. Intraoperative there was no evidence of placental abruption or uterine
trauma. Oxytocine (5 1U) was administrated intravenously. The placenta was normal in appearance and location and
was delivered spontaneously and thereafter the uterine segment was closed. No particularities was observed during

exploration of the abdomen and organs. Intraoperative blood loss was estimated at approximately 1400 mL.

At birth, the male newborn weighing 1080 gram (p 58) was extremely pale without sings of hydrops. The Apgar score
was O at one minute and neonatal resuscitation was initiated. A peripheral intravenous catheter was established, and
resuscitation efforts included administration of one bolus of sodium chloride, three doses of intravenous epinephrine, and
two transfusions of O-negative packed red blood cells because of the suspicion of anemia. Endotracheal intubation was

performed and additional epinephrine was given via the endotracheal tube.

The clinical presentation was most consistent with profound hypovolemia and severe anemia as the underlying cause.
Maternal-fetal ABO incompatibility was ruled out. Despite comprehensive and aggressive measures, spontaneous
circulation and respiration were not achieved and after 36 minutes there was consensus to discontinue further intervention,
and the neonate died. The conclusive diagnosis massive FMH was based on the profound pallor of the neonate and the
KB test demonstrating approximately 70 mL of fetal blood in the maternal circulation, equivalent to nearly two-thirds of

the estimated fetal blood volume at this gestational age. Following her emergency caesarean section and childbirth, the
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mother recovered uneventfully, with no signs of infection or complications. The histological examination of the placenta

revealed no anatomical or vascular anomalies.

Discussion:

The ability of fetal red cells to cross into maternal circulation was first hypothesized by Wiener in 1948, and was later
confirmed as a cause of neonatal anemia by Chown in 1954.423 Nearly all pregnancies include an insignificant
hemorrhage of fetal blood into the maternal circulation.!.2 The amount of fetal blood loos tends to be less than 1.0 mL in

96% of cases and less than 30 mL in 99.67% of cases.?4

ETIOLOGY AND PATHOPHYSIOLOGY

The etiology and mechanisms of FMH have not been completely elucidates yet. In case of massive FMH, fetal hemoglobin
(HbF) is mixed with maternal blood and in response the maternal immune system is activated, and isoimmunization may
occur if the mother is Rh-D protein negative and the fetus is Rh-D positive.3” FMH has been documented as early as 24

weeks and as late as the beginning of the 427 week of pregnancy.?!

Defining clinically significant, or massive FMH remains a challenge. Although the volume of fetal blood loss is considered
meaningful, it is clear that more factors than blood volume alone are relevant in the clinical outcome in case of massive
FMH.211 Although idiopathic in approximately 80% of cases, massive FMH is associated with several sings and features.
Known etiologies and documented risk factors can be categorized into placental abnormalities (chorioangioma, placental
abruption and placenta previa), umbilical cord anomalies (single umbilical arteries and true knot), maternal factors
(abdominal trauma, invasive procedures such as external cephalic version, amniocentesis, excessive uterine contractions)
and fetal conditions (fetal growth restriction).1.358 Despite the ambiguity in the definition of FMH, the reported incidence

of massive or severe FMH is estimated to be around 0.3 to 1 in 1,000 births.11.25.26

Placental hemorrhage is considered the most common pathological change in FMH. The intervillous thrombi, increased
nucleated red blood cells, syncytial knots, parenchymal pallor and placental villi edema are all associated with FMH.?
When massive FMH develops, it can (rapidly) lead to severe fetal anemia, hydrops fetalis, hypoxia, neurological injury,
hypovolemic shock and ultimately fetal death.’-411 Decrease or absent fetal body movements is nonspecific for FMH, but
is the main symptom reported and the primary reason for applying the KB test.!! Besides, nausea, abdominal pain, febrile

episodes are also associated with FMH.2

Identification of FMH remains difficult since the symptoms of FMH can be subtle and nonspecific and may vary based on
duration and severity.”.11 CTG abnormalities are frequently reported in case of FMH, mostly a sinusoidal pattern has
been reported.21.27 Nevertheless, other abnormalities such as absence of acceleration, presence of recurrent late
decelerations, nonspecific decelerative patterns and fetal tachycardia have been described.?! An important hallmark in
assessing and monitoring suspected fetal anemia is the middle cerebral artery-peak systolic velocity (MCA-PSV) which is
generally elevated in case of FMH, as it correlates with moderate to severe anemia.2.28 MCA-PSC is considered the most

effective predictor of severe FMH.2?

TRAUMA

Trauma which complicates approximately 6—7 % of all pregnancies can lead to serious obstetric complications such as
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contractions, preterm birth, abruptio placentae and FMH.?.15.30 Most injuries are minor, with favorable maternal and fetal
outcomes but blunt trauma—especially from motor vehicle collisions—is the leading cause of serious injury in pregnant
women.30 Even seat-belt compression or rapid deceleration, may cause microtears in the chorionic villi.8:32 This can allow
significant amounts of fetal blood to enter the maternal circulation. Importantly, substantial fetal losses have been

reported after minor trauma, underscoring that risk stratification based solely on trauma severity is insufficient.30

Trauma-related FMH is rarely reported and may remain clinically silent until severe fetal compromise occurs. Therefore,
structured surveillance is essential and should include maternal assessment, ultrasound, cardiotocography and monitoring.
Current trauma guidelines suggest that extensive diagnostic workup is unnecessary after minor trauma if the mother is
asymptomatic and fetal findings are reassuring.3? However, this case demonstrates that significant fetal complications

can still arise, even after a normal initial assessment.

Early findings may be reassuring and therefore misleading as the transfer of fetal blood into the maternal circulation
can occur gradually. Over time the condition deteriorates because large volume of fetal blood has moved into the
maternal circulation. As the fetal reserves are nearly exhausted this result into hypovolemic shock with severe acidosis
leading to cardiotocographic and ultrasonographic changes indicating fetal distress and eventually to neonatal death,
like in our case. The time frame of the hemorrhage, as well as the fetal mechanisms available to counteract it, are more

relevant than the magnitude of the blood loss in case of severe FMH.2

EXTREME PRETERM PREGNANCY

Management of massive FMH depends mainly on gestational age at diagnosis.2! In near-term, emergency delivery and
blood transfusion of the neonate is the advised management.233 In case of extreme preterm pregnancy, defined as a
pregnancy prior to 28 weeks gestation, managing massive FMH is extremely difficult with medical and ethical
challenges.”:34 The survival risk in high-income settings between 26—28 weeks is over 80%, though many survivors face
significant long-term morbidities.353¢ The gestational age of the fetus plays an important role in its response to the blood
loss while fetal reserves are limited with probably fewer mechanisms to compensate bleeding.” Extremely preterm infants
face the highest risk of mortality and morbidity, with an inverse correlation between gestational age and such risks.34 The
survival and outcomes of this vulnerable population are influenced by multiple factors, particularly gestational age, birth

weight, and available resources.37:38

In case of FMH in extreme preterm pregnancy, the obstetrician is left with two options: delivery or maintaining the
pregnancy with cordocentesis and intrauterine blood transfusion and the application of steroids for lung maturation, if
indicated. The risk of premature delivery versus the complications of cordocentesis and the uncertainty of the posterior

evolution of the hemorrhage. The availability of cordocentesis should be taken into account in the management of FMH.

The decision to perform an emergency delivery of an extremely preterm infant is based on sings of severely compromised
fetus with profound fetal distress, like in our case. Nevertheless, the decision is challenging while antenatal counselling
and shared decision-making is hardly possible in this acute setting. Not performing an emergency delivery will certainly
lead to neonatal death while the (potential) benefits of an emergency delivery without prior administration of antenatal

corticosteroids and adequate neonatal preparation remains uncertain.
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In these cases, clinicians must weigh the (low) likelihood of neonatal survival against the potential benefits of immediate
delivery with the risks of mortality, severe impairment and even death when faced with profound fetal distress. The
clinical outcome not only depends on gestational age but also on the speed and volume of blood loss.” The fundamental
principles in case of FMH in extremely premature infants remains debatable and has to be determined. Whether the
prognosis in case of massive FMH is poor enough to ethically justify not performing an emergency delivery, or is

performing an emergency delivery the way to go?

The short and long-term neonatal prognosis are difficult to predict and depend on several variables such as the volume
of blood loss in relation with the total fetal blood volume, the velocity of the bleeding and the fetal compensatory
mechanisms. Anemia can result in cardiac failure, hypovolemic shock, neurologic injury, persistent pulmonary hypertension
or neonatal death.2 Recognition of FMH may only become apparent after the injury to the fetus has already occurred.

Given the limited scientific data, the real incidence and outcomes remains uncertain.

Currently, there is lack of (evidence-based) guidelines for managing massive FMH in extreme preterm pregnancies,
highlighting a significant gap in knowledge and obstetric care. The KB test remains the reference standard for detecting
FMH. In acute clinical settings, the usefulness of the KB test is limited; the primary reason is that time is required for
laboratory processing. Because laboratory procedures are lengthy, there is always a delay in obtaining results. This
delay can impede timely decisions, making it difficult for healthcare professionals to respond. In line with trauma
literature, the KB test is primarily used to confirm FMH and guide interventions and not to predict or direct management
of acute fetal deterioration.23! Given that the etiology of FMH events is unclear, it is difficult to quantify the risk in future

pregnancies for the mother and difficult to recommend strategies to prevent recurrence.!!

A thorough review of the existing literature revealed no studies that specifically described cases of massive FMH occurring
in extreme preterm pregnancy. Only one case of massive FMH and hypovolemic shock occurring at 28 week was
identified which required an emergency cesarean section due to fetal distress with significant short and long-term
morbidity.!! The rarity of massive FMH contributes to the scarcity of published data on its management during this stage.

Despite, clinicians may still encounter massive FMH in (extreme) preterm pregnancies during their practice.

Conclusion:

The current case highlights the acute diagnostic and management challenges of massive FMH in extreme preterm
pregnancy. Even minor trauma can result in catastrophic fetal outcomes. Healthcare providers are faced with a
challenging decision regarding the most appropriate management. Specifically, they must consider whether an
intervention such as an emergency cesarean section is warranted or not. Guidelines can be helpful in the decisions making
process and may provide comfort in the ethical responsibility of professionals. There is a critical need for further research
to develop evidence-based protocols and guidelines for the management of massive FMH, especially in the context of

extreme preterm pregnancies.

Acknowledgement

The authors thank Julia Jongejan ( pediatric resident) for her substantive contribution to this case report.

Medical Research Archives | https://doi.org/10.18103 /mra.2026.0328 7


https://doi.org/10.18103/mra.2026.0328

THE EUROPEAN SOCIETY OF MEDICINE

Statement of Ethics

This study was performed in accordance with the Declaration of Helsinki. This human study was approved by ethics
committee of the Zaans Medical Center - approval: 5717 1. Written informed consent was obtained from the individual(s)

for publication of the details of their medical case and any accompanying images.

Conflict of Interest Statement

The authors have declared that no conflict of interest exists.

Funding Sources

No funding was provided for this case report.

Avuthor Contributions

BK: compiled the clinical data and drafted the first version of the manuscript. SZ, MA and ABH: gynecologists were
responsible for the care of the patient and provided critical review and revision of the manuscript. ABH directed and

supervised the writing of the manuscript.

Data Availability Statement

The data used to support the findings of this study are included within the article. Further enquiries can be directed to the

corresponding author.

Medical Research Archives | https://doi.org/10.18103 /mra.2026.0328 8



https://doi.org/10.18103/mra.2026.0328

THE EUROPEAN SOCIETY OF MEDICINE

References

1.

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.
20.

Weiner E, Farmakides, G. Fetomaternal hemorrhage: Evaluation and management. Clinics in Perinatology 2016;43:
247-265.

Wylie BJ, D’Alton ME. Fetomaternal hemorrhage. Obstet Gynecol. 2010;115:1039-51.

Ahmed M, Abdullatif M, Dalabih A, Gokce S. Fetomaternal transfusion as a cause of severe fetal anemia. Case
Reports in Pediatrics 2011: 903564.

Chown B. Anaemia from bleeding of the fetus into the mother's circulation. Lancet. 1954;266(6824):1213-1215.
Kecskes Z. Large Fetomaternal Hemorrhage: Clinical Presentation and Outcome. J Matern Fetal Neonatal Med
2003;13(2): 128-132.

Stroustrup A, Plafkin C, Savitz DA. Impact of physician awareness on diagnosis of fetomaternal hemorrhage.
Neonatology 2014;105:250-255.

Smet C, Queird L, Santos E, Reis A, Costa C. Massive fetomaternal hemorrhage: a case series and review of literature.
Case Rep Perinat Med. 2022;11(1):20210079.

Tsianaka E, Daponte A, Masouridou D, et al. Severe fetomaternal hemorrhage: A report of eight cases and review
of the literature. Eur J Obst Gynecol Reprod Biol 2022;274;138-144.

Zheng Y, Li D, Li X, Zheng A, Wang F. Spontaneous massive fetomaternal hemorrhage: two case reports and a
literature review of placental pathology. BMC Pregnancy Childbirth. 2023;23:530.

Wada Y, Takahashi H, Ogoyama M, et al. The associations of fetomaternal hemorrhage with fetal growth restriction
and umbilical cord abnormalities: a nationwide observational study. Taiwan J Obstet Gynecol 2025; 64:487-92.
Solomonia N, Playforth K, Reynolds EW. Fetal-maternal hemorrhage: a case and literature review. AJP Rep.
2012;2(1):7-14.

Christensen RD, Lambert DK, Baer VL, et al. Severe Neonatal Anemia From Fetomaternal Hemorrhage: Report From
a Multihospital Health-Care System. J Perinatol 201 3;33(6): 429-434.

Sananés N, Sibiude J, Barjat T, et al. Hémorragie foeto-maternelle : consensus formalisé d’experts du Collége national
des gynécologues et obstétriciens frangais [Feto-maternal hemorrhage: Guidelines of the French College of
Obstetricians and Gynecologists. Expert consensus from a Delphi method]. Gynecol Obstet Fertil Senol.
2026;54(3):165-179.

Kelsey, Reilly, Chapman, Bain, Bates, Knowles, Shwe, Parker-Williams, Robson, Bruce, Duguid, Murphy, Williamson,
Cavill, Wood, Amos, Hyde, & Matutes. (1999). The estimation of fetomaternal haemorrhage. Transfusion Medicine
1999; 9(1), 87-92.

Transfusion Science Committee (TSC). Guidelines for the laboratory estimation of fetomaternal haemorrhage. 2nd
Edition, September 2021. Australian and New Zealand Society of Blood Transfusion Ltd.

Cardwell MS. Fetomaternal hemorrhage. When to suspect, how to manage. Postgrad Med 1987;82(5):127-130.
Pollack W, Ascari WQ, Kochesky RJ, et al. Studies on Rh prophylaxis. Relationship between doses of anti-Rh and size
of antigenic stimulus. Transfusion 1971;11(6):333-339

de Almeida V, Bowman JM. Massive fetomaternal hemorrhage: Manitoba experience. Obstet Gynecol
1994,;83(3):323-328.

Giacoia GP. Severe fetomaternal hemorrhage: a review. Obstet Gynecol Surv 1997;52(6):372-380.

Carr NR, Henry E, Bahr TM, et al. Fetomaternal hemorrhage: evidence from a multihospital healthcare system that up

to 40% of severe cases are missed. Transfusion. (2022) 62:60—70.

Medical Research Archives | https://doi.org/10.18103 /mra.2026.0328 9



https://doi.org/10.18103/mra.2026.0328

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

THE EUROPEAN SOCIETY OF MEDICINE

Derme M, Vasta A, Tibaldi V, et al. Diagnosis of Spontaneous Massive Fetomaternal Hemorrhage: A Case Report
and Literature Review. J Clin Ultrasound. 2025;53(8):1860-1875.

Gagnier JJ, Kienle G, Altman DG, et al. The CARE guidelines: consensus-based clinical case reporting guideline
development. J Med Case Rep. 2013;7:223.

Wiener A S. Diagnosis and treatment of anemia of the newborn caused by occult placental hemorrhage. Am J Obstet
Gynecol. 1948;56(4):717-722.

Sebring ES, Polesky HF. Fetomaternal hemorrhage: incidence, risk factors, time of occurrence, and clinical effects.
Transfusion. 1990;30:344-357.

Piva |, lannone P, Morano D, Greco P. Untimely diagnosis of fetomaternal hemorrhage: what went wrong? J Perinat
Med. 2018;47:61—7.

Bakas P, Liapis A, Giner M, et al. Massive fetomaternal hemorrhage and oxytocin contraction test: case report and
review. Arch Gynecol Obstet. 2004;269:149-51.

Cozzolino M, Magro Malosso ER, Perelli F, et al. Keep in mind foetomaternal haemorrage in case of reduced foetal
movements: a successful obstetric management. J Obstet Gynaecol. 2017;37(1):100-102.

Mari G, Deter RL, Carpenter RL, et al. Noninvasive Diagnosis by Doppler Ultrasonography of Fetal Anemia due to
Maternal Red-Cell Alloimmunization. Collaborative Group for Doppler Assessment of the Blood Velocity in Anemic
Fetuses. N Engl J Med 2000;342(1): 9-14.

Bellussi F, Perolo A, Ghi T, et al. Diagnosis of Severe Fetomaternal Hemorrhage with Fetal Cerebral Doppler: Case
Series and Systematic Review. Fetal Diagn Ther 2017;41(1):1-7.

Pearlman MD, Tintinalli JE, Lorenz RP. A prospective controlled study of outcome after trauma during pregnancy.
Am J Obstet Gynecol. 1990;163(4):1443-1448.

Murphy NJ, Quinlan J D. Trauma in pregnancy: Assessment, management, and prevention. Am Fam Physician.
2014;90(10):717-722.

Mendez-Figueroa H, Smith CV, Rouse D J. (2013). Trauma in pregnancy: An updated systematic review. Am J Obstet
Gynecol. 2013;209(1):1-10.

Maier J, Schanlinski E, Schneider W, et al. Fetomaternal hemorrhage (FMH), an update: review of literature and an
illustrative case. Arch Gynecol Obstet. 2015;292:595-602.

Higgins BV, Baer RJ, Steurer MA, et al. Resuscitation, survival and morbidity of extremely preterm infants in California
2011-2019. J Perinatol. 2024;44(2):209-16.

Morgan A S, MendonAga M, Thiele N, David A L. Management and outcomes of extreme preterm birth. BMJ 2022;
376:e055924.

Mactier H, Bates SE, Johnston T, et al. Perinatal management of extreme preterm birth before 27 weeks of gestation:
a framework for practice. Arch Dis Child Fetal Neonatal 2020;105:232-9.

Zhu Z, Yuan L, Wang J, Li Q, Yang C, Gao X, et al. Mortality and morbidity of infants born extremely preterm at
tertiary medical centers in China from 2010 to 2019. JAMA Netw Open. 2021; 4(5):e219382.

Rysavy MA, Li L, Bell EF, Das A, Hintz SR, Stoll BJ, et al. Between-hospital variation in treatment and outcomes in

extremely preterm infants. N Engl J Med. (2015) 372(19):1801-11.

Medical Research Archives | https://doi.org/10.18103 /mra.2026.0328 10



https://doi.org/10.18103/mra.2026.0328

