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INTRODUCTION 

Placenta previa (PP) is defined as abnormal placental im-

plantation in the lower uterine segment. The condition in 

which the placenta completely overlies the internal cervical 

os, is termed placenta previa totalis (PPT). PP occasionally 

combines with placenta adhesion and abnormal placenta-

tion, referred to as placenta accreta, which includes accreta, 

increta, and percreta. These conditions can cause massive 

peripartum hemorrhage, which increases the probability of 

requiring blood transfusions [1]. Thus, PP is associated with 

maternal morbidity and mortality [2,3]. The risk of life-sav-

ing hysterectomy after cesarean section (CS) for PP is 30 

times higher than that for patients without PP, in addition to 

longer hospital stay after delivery [4]. 

Management of massive hemorrhage in pregnant 
women with placenta previa

Hee-Sun Park and Hyun-Seok Cho

Department of Anesthesiology and Pain Medicine, Asan Medical Center, University 

of Ulsan College of Medicine, Seoul, Korea
Received September 17, 2020
Accepted September 21, 2020

Corresponding author 
Hyun-Seok Cho, M.D. 
Department of Anesthesiology and 
Pain Medicine, Asan Medical Center, 
University of Ulsan College of 
Medicine, 88 Olympic-ro 43-gil, 
Songpa-gu, Seoul 05505, Korea 
Tel: 82-2-3010-0807 
Fax: 82-2-3010-6790 
E-mail: chohs@amc.seoul.kr  

Patients with placenta previa are at risk for intra- and postpartum massive blood loss as 
well as increased risk of placenta accreta, a type of abnormal placental implantation. This 
condition can lead to serious obstetric complications, including maternal mortality and mor-
bidity. The risk factors for previa include prior cesarean section, multiparity, advanced ma-
ternal age, prior placenta previa history, prior uterine surgery, and smoking. The prevalence 
of previa parturients has increased due to the rising rates of cesarean section and ad-
vanced maternal age. For these reasons, we need to identify the risk factors for previa and 
identify adequate management strategies to respond to blood loss during surgery. This re-
view evaluated the diagnosis of placenta previa and placenta accreta and assessed the risk 
factors for previa-associated bleeding prior to cesarean section. We then presented intraop-
erative anesthetic management and other interventions to control bleeding in patients with 
previa expected to experience massive hemorrhage and require transfusion. 

Keywords: Balloon occlusion; Cesarean section; Obstetrical anesthesia; Placenta accreta; 
Placenta previa; Postpartum hemorrhage; Uterine artery embolization.  

Review
Anesth Pain Med 2020;15:409-416
https://doi.org/10.17085/apm.20076
pISSN 1975-5171 • eISSN 2383-7977

Antenatal diagnosis and risk estimation for massive 

blood loss in parturients with PP would allow adequate 

preparation and multidisciplinary approaches to improve 

maternal morbidity and mortality. Therefore, this review 

focused on risk assessment and anesthetic considerations 

for parturients with PP in whom massive hemorrhage is 

expected during CS. We describe these considerations ac-

cording to three categories: preoperative considerations, 

anesthetic management, and interventions.  

PREOPERATIVE CONSIDERATIONS  

Identification of women at risk for PP bleeding 

Ultrasound (US) is considered the first-line method for 
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detecting abnormal placentation in the prenatal period. 

The location of the placenta (anterior, posterior, and later-

al) can be identified on transvaginal US images. An anteri-

or PPT or previous cesarean scar were identified as inde-

pendent factors for transfusion and hysterectomy in a ret-

rospective study [5,6]. 

After confirming the placenta location, US findings sug-

gesting a risk of massive blood loss and placental adhesion 

should be checked. Many studies have reported sono-

graphic findings predicting placenta accreta. Lacunae 

space (an irregular area of low echogenicity larger than 1 

cm ×  1 cm in the placental parenchyma) was strongly as-

sociated with placenta accreta [6,7]. Lacunae were graded 

according to their appearance and number, with Grades 2 

and 3 at high risk for placental invasion. Grade 2 is defined 

as the presence of 4–6 lacunae that tend to be larger and 

more irregular in shape, while Grade 3 is characterized by 

many large and bizarrely-shaped lacunae throughout the 

placenta [8]. Sponge-like findings of the cervix wall (five or 

more hypoechogenic areas >  5 mm in diameter), lack of 

retroplacental clear zone (the clear zone; sonolucent zone 

between the placenta and myometrium), thinning ( ≤  1 

mm) of the myometrium, bridging vessels from the placen-

ta to the uterine-bladder interface, and uterine-bladder in-

terface thinning are also suggestive of abnormal placenta-

tion [6,7,9,10] (Fig. 1). Magnetic resonance imaging (MRI) 

can also be used when US examination findings are incon-

clusive, particularly in women with abnormal placentation. 

In a systematic review and meta-analysis report, MRI was 

highly accurate for the detection of placental invasion 

presence, depth, and topography (Fig. 2). Further, MRI and 

US showed similar performance in detecting the presence 

of invasive placentation [11]. However, the prenatal diag-

nosis accuracy using US exam may be insufficient, with a 

sensitivity of 0.53–0.85 and a specificity of 0.71–0.89 [10–

12]. US alone has limitations for the prediction of bleeding 

in the intra- and postpartum periods. However, the clinical 

characteristics should also be considered. 

The cause of placental implantation in the lower uterus 

segment is unclear. Therefore, it has highly associated with 

previous endometrial damages, and uterine scarring due 

to myomectomy or CS, prior PP, and multiparity [13]. The 

clinical risk factors associated with PP and placenta adhe-

sion have been well established, including advanced ma-

ternal age, multiparity, multiple gestations, and smoking 

[13,14]. A large prospective study reported that as the num-

ber of CSs increased from 1 to 2 and ≥  3, the probability of 

accreta increased from 11% to 40% and ≥  61%, respectively 

[15]. After CS, the layer of the decidua becomes thinner, 

which may fail to reconstitute the decidual basalis/endo-

metrium. This may further promote placental accreta to a 

previous lower uterine segment scar [5,16]. Repeated CS, 

PP, especially anterior and/or CS scar, placenta adhesion, 

and older maternal age increased the risk of massive peri-

partum hemorrhage and transfusion [9,17]. The predictive 

factors for peripartum hysterectomy in women were prior 

CS (adjusted odds ratio [aOR], 23.1), major PP including 

partial and complete previa (aOR, 14.6), US suspicion of 

Fig. 1. Preoperative ultrasonography findings of a patient with 
anterior placenta previa indicating suspicious lacunar space, sponge-
like findings in the cervix wall, and lack of retroplacental clear zone.

Fig. 2. Preoperative magnetic resonance imaging of a patient with 
anterior placenta previa and placenta accreta suggesting placenta 
adhering to the bladder wall (arrow).
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placenta accreta (aOR, 42.4), and gestational age less than 

34 weeks (aOR, 9.3) [18]. 

In clinical situations, risk estimation by combining all of 

these factors would be more predictable than clinical vari-

ables or imaging findings of previa and placental invasion 

alone. Thus, based on both clinical characteristics and im-

aging findings, researchers have developed prediction in-

dexes or scoring systems to evaluate the risk of placental 

invasion and predict massive blood loss or the need for al-

logeneic blood transfusion. 

Prediction index and score 

The “Placenta Accreta Index” assigned points for ≥  2 CSs 

(3.0 points), lacunae grade 2 (1.0 point) and 3 (3.5 points), 

sagittal smallest myometrial thickness ( ≤  1 mm, >  1 but ≤  

3 mm, >  3 but ≤  5 mm: 1.0, 0.5, and 0.25 points, respec-

tively), anterior PP (1.0 point), and bridging vessels (0.5 

points) [7]. This index indicated the probability of placental 

invasion; for example, >  5 points showed a 69% probability 

of invasion (95% confidence interval, 50–83). 

Baba et al. [19] reported three independent risk factors 

that were associated with blood transfusion in patients 

with PP: a) lacunae (placental hypoechoic areas) that rep-

resented abnormal placental adhesion in imaging, b) pre-

vious CS, and c) placenta covering the previous CS scar, in-

dicating anterior or central placenta. Kim et al. [20] devel-

oped a scoring system to predict massive postpartum 

transfusion that considered the following five factors: a) 

suspicion of placental adhesion on imaging (2 points), b) 

previous CS (0, 1, ≥  2: 0, 1, and 2 points, respectively), c) 

gestational age below 37 weeks (1 point), d) anterior pla-

centa (1 point), and e) sponge-like appearance of the cer-

vix (1 point). They showed that the combination of previa, 

clinical features, and suspicion of placental invasion was 

more predictive than only a suspicion of placental adhe-

sion, with areas under the receiver operating characteristic 

curve (AUC) of 0.84 and 0.67, respectively. Parturients with 

4 of 7 points, showed a 72% probability of massive transfu-

sion. Another scoring model included maternal age ≥  35 

years, fetal non-cephalic presentation, PPT, anterior pla-

centa, uteroplacental hypervascularity, and multiple lacu-

nae to predict postpartum massive blood loss [21]. Recent-

ly, Liu et al. [22] proposed the “Hysterectomy Index in Pla-

centa Previa with Prior Cesarean” to predict the risk of ce-

sarean hysterectomy. The parameters from previous stud-

ies were included in this report on the risk of placental in-

vasion. Among parturients fulfilling all three parameters; 

namely, vascular lacunae on US imaging, central PP, and 

loss of normal hypoechoic retroplacental zone, the predict-

ed incidence of hysterectomy was 90.4%. 

Based on the scoring system or predictive model, sur-

geons and anesthesiologists should identify patients who 

are at risk for peripartum blood loss and hysterectomy to 

prepare multidisciplinary strategies, including massive 

transfusion protocols, embolization, artery ballooning, and 

lastly, hysterectomy. We next discuss anesthetic manage-

ment. 

ANESTHETIC MANAGEMENT FOR CS

Anesthesia and catheterization based on a scoring 
system

According to the scoring system consisting of the five 

factors mentioned above [20], score indexes below 3 of 7 

points are considered to be at low risk of massive hemor-

rhage (massive transfusion probability of 44%) and, since 

most cases are hemodynamically stable, regional anesthe-

sia is preferred. Score indexes over 4 points indicate a high 

risk of massive hemorrhage for which general anesthesia 

and central venous catheterization should be considered 

in preparation for massive transfusion, defined as the 

transfusion of ≥  8 units of red blood cells [20]. 

Anesthetic method 

The choice of anesthetic method for parturients with PP 

undergoing CS has long been controversial. Some authors 

have suggested the application of regional anesthesia in 

elective CS but not in emergencies with major hemorrhage 

[23]. Other authors have proposed general anesthesia over 

regional anesthesia for all CS patients with PP, as regional 

anesthesia can exacerbate hypotension and reduce sympa-

thetic response to hypovolemia [24]. Of concern is that 

when massive bleeding occurs, the sympathetic blockade 

induced by regional anesthesia makes it difficult to main-

tain adequate blood pressure. However, evidence for the 

use of regional anesthesia in CS with PP has recently been 

reported [25]. Since vasoconstriction associated with sym-

pathetic response to maintain arterial blood pressure is not 

possible under regional anesthesia, it has a protective ef-

fect to reduce the risk of underestimating blood loss lead-

ing to under-transfusion [26,27]. A retrospective survey re-
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ported significantly reduced estimated blood loss and need 

for blood transfusion compared to those for general anes-

thesia [26,28]. Another area of concern regarding regional 

anesthesia is the surgery duration. In the case of CS in pa-

tients with PP, where massive bleeding is possible or has 

occurred, general anesthesia or conversion from regional 

to general anesthesia should be considered [29,30]. Al-

though an epidural catheter can prolong anesthesia time, it 

can also lead to the exacerbation of hypotension and local 

anesthetic toxicity. In addition, to select the appropriate 

anesthesia between general and regional anesthesia, pa-

tient discomfort and suboptimal operating conditions 

should also be considered [29].  

Massive transfusion 

Massive hemorrhage is a recognized complication of PP. 

The optimal predelivery transfusion planning strategy re-

quires coordination and communication among all periop-

erative disciplines, including anesthesiologists, obstetri-

cians, nursing personnel, blood bank staff, and interven-

tional radiologists. A massive transfusion protocol should 

be in place to address preoperative blood component 

preparation and intraoperative management. Although 

there is a report on autologous blood donation programs 

that have reduced the need for allogeneic blood transfu-

sions in high risk parturients, autologous donation is not 

recommended because severe postpartum hemorrhage is 

rarely anticipated and problems such as bacterial contami-

nation and human errors exist [31,32]. Hematology and co-

agulation laboratory values must be evaluated before sur-

gery. The initial measurement of hemoglobin level is useful 

as a baseline measure and repeated evaluation provides 

information on the degree of severity of bleeding and ane-

mia [32,33]. After analyzing risk factors by utilizing the pre-

viously described scoring system to predict massive trans-

fusion in PP [19-22], invasive monitoring with arterial cath-

eterization, central catheterization with a large-bore cathe-

ter, and noninvasive or minimally invasive cardiac output 

monitoring can be applied [34,35]. Even without proper 

catheterization before CS, if the bleeding is not rapidly 

controlled during surgery, the placement of large venous 

access (16 gauge or more) should be considered [32]. Per-

missive hypotension during the bleeding phase can be 

considered, aiming for a mean arterial pressure of 55–65 

mmHg, with the mean arterial pressure normalized when 

the bleeding becomes acceptable [32]. One randomized 

controlled trial reported that restrictive crystalloid resusci-

tation (1–2 ml of crystalloid for every 1 ml of blood loss) 

was helpful for a low incidence of fibrinogen depletion and 

coagulopathy [36]. Active and early warming of the parturi-

ent to maintain normothermia is recommended to reduce 

a decrease in hemoglobin [37]. Vasopressors such as 

ephedrine and phenylephrine can help patients with hypo-

volemic status to maintain adequate blood pressure. Infu-

sion or bolus of norepinephrine may be considered and 

have been actively introduced recently in CS [38]. The ad-

ministration of tranexamic acid (1 g intravenously), an an-

tifibrinolytic agent that reduces blood loss and blood trans-

fusion in CS [39,40], may help reduce postpartum hemor-

rhage. However, the possible side effects and thromboem-

bolic risk of tranexamic acid must be taken into account 

when considering its safety [32,41]. Regarding red blood 

cell transfusion, in most patients not accompanied by mas-

sive bleeding, the recent transfusion trigger has been grad-

ually lowered to less than 7 g/dl and a restrictive transfu-

sion strategy has been recommended [42,43]. However, 

this strategy is not applicable to massive bleeding. If mas-

sive bleeding introduced by PP develops, it is important to 

shift to the massive transfusion protocol to prevent the var-

ious morbidities that can be caused by severe anemia [44]. 

Generally, fresh frozen plasma transfusion is a part of mas-

sive transfusion protocols and should be considered if co-

agulopathy is suspected or confirmed by laboratory tests 

[45]. Likewise, platelet concentrate transfusion should be 

considered according to the massive transfusion protocol 

guided by abnormalities in platelet counts in laboratory 

tests or platelet function impairment as measured by vari-

ous platelet function tests, including thromboelastography 

and rotational thromboelastometry (ROTEM) [45]. In mas-

sive hemorrhage, fibrinogen levels affect bleeding severity. 

The risk of severe postpartum hemorrhage increases for a 

fibrinogen level below 2 g/L [46]. Therefore, when severe 

hemorrhage occurs due to PP during CS, fibrinogen levels 

should be monitored early so that cryoprecipitate or fibrin-

ogen concentrate can be administered [47]. The aforemen-

tioned ROTEM can be helpful. When FIBTEM A5 is less 

than 12 mm, substitution should be considered because 

this fibrinogen concentration corresponds to 2 g/L [48]. 

The benefit of the transfusion of blood components and 

coagulation factors according to the massive transfusion 

protocol is the prevention of transfusion delay and correc-

tion of coagulopathy [32]. 
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RADIOLOGIC INTERVENTIONS 

Embolization and balloon occlusion

Several attempts have been used to minimize blood loss 

in patients with abnormal placentation. Uterine artery em-

bolization to control postpartum hemorrhage was first re-

ported in 1979 [49]. This procedure is considered less inva-

sive than arterial ligation, which has a higher failure rate of 

more than 50% due to the rich collateral circulation of the 

pelvis [50].  

Uterine artery embolization has a median success rate of 

89% with good clinical outcomes [51,52]. In the case of a 

patient with PPT and uterine myomas, uterine artery em-

bolization was preoperatively planned and intraoperatively 

performed immediately after delivery of the fetus before 

removal of the placenta during CS [53]. Placental expulsion 

was performed without complications after successful 

uterine artery embolization using gel foam particles [53]. 

Another method to decrease postpartum hemorrhage in-

duced by PP is transcatheter arterial balloon occlusion. For 

patients with PP suspected to have placental adhesion 

leading to perioperative massive hemorrhage, prophylactic 

transcatheter arterial balloon occlusion can be planned in 

both internal iliac arteries before CS. Although some stud-

ies have reported a lack of benefits or complications related 

to radiologic intervention [54,55], most were case reports 

or case studies. However, no differences in complications 

were observed among other large studies or prospective 

studies, in which prophylactic transcatheter arterial bal-

loon occlusion resulted in reduced blood loss and transfu-

sion requirement for parturients at risk for massive hemor-

rhage [56–59]. In the clinical application of the radiologic 

interventions mentioned above, there are various difficul-

ties such as the catheterization timing, intervention and CS 

location, patient movement, anesthetic method, and fluo-

roscopic equipment. Therefore, to ensure patient safety 

and achieve successful interventions and CS, a full discus-

sion of perioperative disciplines including interventional 

radiologists, anesthesiologists, and obstetricians is re-

quired. 

CONCLUSION 

PP can occasionally cause massive hemorrhage, leading 

to poor maternal and neonatal outcomes. Various studies 

have sought to identify the risk factors for patients with PP 

associated with massive hemorrhage and maternal mor-

bidity. Based on patient information and test findings, the 

direction of anesthesia and surgery and whether to imple-

ment a massive transfusion protocol can be determined by 

cooperation and discussion among the various disciplines 

related to CS. In addition, radiologic interventions, such as 

uterine artery embolization and transcatheter arterial bal-

loon occlusion, may be helpful for advanced anesthetic 

management. 
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