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Abstract
Postpartum hemorrhage (PPH) is the leading cause of maternal morbidity and death worldwide. The history of cesarean section and
the occurrence of placenta previa were significantly associated with the increase in blood transfusion. Therefore, to prevent PPH, it is
important to understand the effect of blood transfusion during cesarean section on postpartum hemorrhage. The purpose of this
study is to determine the cause of blood transfusion during cesarean section, especially large amounts of blood transfusion, and to
take measures to reduce the blood demand caused by PPH with limited blood supply.
This study was a retrospective study of patients who underwent blood transfusion during cesarean section in Qilu Hospital of

Shandong University (China) from January 2013 to December 2016. Red blood cell infusion ≥10 U during cesarean section was
defined as massive blood transfusion. The study collected the demographics of pregnant women, obstetric characteristics and
reasons for blood transfusions, as well as blood components and blood transfusion results. Multivariate regression analysis was
performed for evaluating the risk factors of PPN.
From 2013 to 2016, a total of 587 patients received blood transfusions during cesarean section. The proportion of women

receiving blood transfusion during cesarean section increased (from 3.21% to 7.40%, P< .001). The history of cesarean section
(P= .005) and the occurrence of placenta previa were positively correlated with the increase in blood transfusion (P= .016). There
were 72 cases of massive blood transfusion, accounting for 12.27% of blood transfusion patients. Among mass blood transfusions,
93.1% of cases had prior cesarean delivery, and placenta previa accounted for 95.8%. 19.4% of patients receiving massive blood
transfusions underwent hysterectomy. There was no significant difference in maternal BMI and gestational age between the mass
blood transfusion group and the non-mass blood transfusion group.
From 2013 to 2016, the demand for blood transfusion, especially the demand for massive blood transfusion, increased. Repeated

cesarean section and placental previa combined with uterine scar are positively correlated with increased blood transfusion.
Reducing the initial cesarean section should help reduce the massive blood transfusion caused by placenta previa with a history of
cesarean section.

Abbreviations: AFLP = acute fatty liver of pregnancy, APTT = activated partial thromboplastin time, BMI = body mass index, DIC
= disseminated intravascular coagulation, MTP =massive transfusion protocol, PPH = postpartum hemorrhage, PT = prothrombin
time.
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1. Introduction

Postpartum hemorrhage (PPH) is a leading cause of maternal
mortality. All pregnant women with gestational age of >20
weeks are at risk of PPH.[1] According to report of WHO on
developing countries in 2007, maternal death rates are 1000 per
100,000 live births, of which PPH accounted for 60%.[2]

Importantly, the PPH rate is increased from 1.5% in 1999 to
4.1% in 2009 in Iraland.[3] The risk factors for PPH include
multiparous, obesity, repeated cesarean section, advanced
maternal age, and pregnancy comorbidities such as pregnancy-
induced hypertension.[4–7]

In China, family planning and one-child policy has been
implemented for more than thirty years to control population
growth, with some exceptions. As the population aging problem
has intensified, each couple has been allowed to have 2 children
since the end of 2013. Nevertheless, with the introduction of this
policy, the increasing in births has led to blooming in the demand
for obstetric services, as well as repeated pregnancy and incidence
of pernicious placenta previa.[8–10] Of note, intraoperative
bleeding of pernicious placenta previa is rapid and massive,

https://orcid.org/0000-0002-8492-6454
https://orcid.org/0000-0002-8492-6454
mailto:chunlingwang@sdu.edu.cn
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://dx.doi.org/10.1097/MD.0000000000023885


Zhou et al. Medicine (2021) 100:3 Medicine
hemostasis is difficult, and large amounts of blood transfusion and
sometimes hysterectomy are necessary to control bleeding.
Moreover, PPH associated with pernicious placenta previa disease
is extremely dangerous and may lead to serious complications
such as hemorrhagic shock, disseminated intravascular coagula-
tion (DIC) and metabolic acid-base disorder.[11,12]

Increasing the need for massive blood transfusion has been
noticed clinically with impact of two-child policy in China. Some
risk factors are associated with PPH, such as massive blood
transfusion during cesarean section, pernicious placenta previa
and combined gestational hypertension. Altering those modifi-
able factors might be able to reduce transfusions and PPH. The
hypothesis of the study is that the previous cesarean delivery and
uterine scar are associated with the demand of blood transfusion.
The aim of our study was to analyze the changes in blood
transfusion during cesarean section, and advocate the reduction
of primary cesarean section to decrease adverse consequences
caused by the history of cesarean section.
2. Material and methods

2.1. Study design and patients

This was a retrospective study of patients who received blood
transfusion during cesarean section in Qilu Hospital of Shandong
University between January 2013 and December 2016. The study
was approved by the Ethics Committee of Qilu Hospital of
Shandong University, China (No: 2017018).
Data was extracted from digital medical record management

system of Qilu Hospital of Shandong University. According to
clinical cases of blood transfusion during cesarean section,
national version of the International Classification of Diseases
(ICD)-10 diagnosis coding and Beijing version of the ICD-9
surgery code were used to confirm obstetric comorbidities. The
inclusion criteria included infusion of any blood products during
cesarean section, such as red blood cell, plasma, platelets and
cryoprecipitate. An amount of red blood cell infusion ≥10 U (1 U
of red blood cell suspension was prepared by 200ml of whole
blood) was considered to be massive blood transfusion.

2.2. Data collection

The collected data included age of patients, gestational age, body
mass index (BMI), gravidity, singleton/multiple pregnancy,
history of hypertension, obstetrical pathologies, any other
significant comorbidities, number of previous abortions, history
of cesarean section or uterine surgery, clinical diagnosis, surgical
time, anesthesia type, hospitalization, postoperative hospitaliza-
tion, emergency vs. elective surgery, neonatal outcomes,
intraoperative bleeding volume, infusion of erythrocytes, plasma,
platelets and cryoprecipitate, preoperative and postoperative
hemoglobin, platelets, prothrombin time (PT), activated partial
thromboplastin time (APTT) and fibrinogen, patients with red
blood cell infusion ≥10 U, and indications for hysterectomy. The
estimated blood loss based on surgical records was established
from the suction device, gauze pad and vaginal bleeding.

2.3. Statistical analysis

Sample size analysis was carried out by one way ANOVA –

power analysis was used to achieve a power of 0.80 at a a level of
0.05. Statistical analysis was conducted using SPSS 23.0 (IBM,
Armonk, NY, USA). Continuous variables with normal
2

distribution were presented as mean (standard deviation [SD]);
and were analyzed using the ANOVA followed by Bonferronis
post-hoc comparisons tests. Categorical data were presented as
frequencies and were analyzed using the chi-square test. Two-
sided P value <.05 was considered statistically significant.
3. Results

3.1. Characteristics of patients

A total of 9691 cases underwent cesarean section from 2013 to
2016, and 587 of them received blood transfusions were
included. There was no difference in maternal age and maternal
BMI. As noticed, the proportion of blood transfusion during
cesarean section increased from 3.21% in 2013 to 7.40% in 2016
(P< .001). The gravidity and parity numbers and previous
cesarean section rate had significant differences from P= .02 and
P= .006 from 2013 to 2016 (Table 1).
3.2. Causes of blood transfusion

The common causes of blood transfusion during cesarean section
included placenta previa, anemia, preeclampsia, placental
abruption, acute fatty liver of pregnancy (AFLP), and other
blood diseases (Table 2). During 2013 to 2016, there were minor
changes in frequencies of anemia, placental abruption, AFLP, and
blood diseases (all P> .05). The blood transfusion rate due to
preeclampsia was high in 2013, but decreased in 2014, 2015, and
2016 (P= .02). The frequency of blood transfusion during
cesarean section in patients with placenta previa increased from
29.69% in 2013 to 51.10% in 2016 (P= .02). Moreover, the
proportion of patients with pernicious placenta previa among
patients who received blood transfusion increased constantly
from 9.38% to 32.6% (P< .001).

3.3. Causes for massive blood transfusion

Causes for massive blood transfusion were presented in Table 3.
Compared with patients received <10 U of red blood cells, those
who received >10 U of red blood cells were tend to be elderly
maternal, older (P= .001), or a higher gravidities and garities
(P< .001), or a higher incidence of previous cesarean section
(P< .001), or a lower occurrence of gestational hypertension
(P< .001), or a higher incidence of placenta previa (P< .001), or
a higher incidence of hysterectomy (P< .001), and or a higher
incidence of general anesthesia (P= .004). The stratification of
different age groups was classified as: <24 years old young
women, 30 to 39 years old women and women ≥40 years old.
However, according to the maternal age proposed by RCOG and
ACOG, the evidence has not been confirmed, and the reason may
not be reasonable. Compared to multiple pregnancy, singleton
pregnancy showed a significantly higher rate for receiving red
blood cells >10 U (P= .02, Table 4).

3.4. Hematological features and outcomes of coagulation
function

Comparisons of blood components and outcome evaluation in
patients with massive blood transfusion were shown in Table 5.
There was no difference in the ratio of red blood cells to plasma
transfusion, frequency of abnormal coagulation after transfu-
sion, preoperative and postoperative platelets, and postoperative
prothrombin time, activated partial thromboplastin time,



Table 1

Maternal characteristics of cases underwent cesarean section accepted blood transfusion during 2013 to 2016.

2013 2014 2015 2016 Total P

Portion of blood transfusion (%) 3.21 (64/1994) 5.31 (141/2653) 7.84 (155/1977) 7.40 (227/3067) 6.1 (587/9691) <.001
Maternal age, year .055
<24 11 (17.2) 9 (6.4) 15 (9.7) 11 (4.8) 46 (7.8)
24–29 19 (29.7) 61 (43.3) 57 (36.8) 83 (36.6) 220 (37.5)
30–39 33 (51.6) 63 (44.7) 75 (48.4) 123 (54.2) 294 (50.1)
≥40 1 (1.6) 8 (5.7) 8 (5.2) 10 (4.4) 27 (4.6)

Gestational age in weeks .218
<29 0 (0.0) 8 (5.7) 11 (7.1) 14 (6.2) 33 (5.6)
29–34+6 18 (28.1) 26 (18.4) 46 (29.7) 62 (27.3) 152 (25.9)
35–36+6 13 (20.3) 28 (19.9) 32 (20.6) 48 (21.1) 121 (20.6)
≥37 33 (51.6) 79 (56.0) 66 (42.6) 103 (45.4) 281 (47.9)

Body mass index (kg/m2) .791
<28 23 (38.3) 46 (35.1) 57 (39.9) 89 (41.6) 215 (39.2)
28–32.9 30 (50.0) 73 (55.7) 69 (48.3) 99 (46.3) 271 (49.5)
≥33 7 (11.7) 12 (9.2) 17 (11.9) 26 (12.1) 62 (11.3)

Gravidity and parity numbers .020
0 20 (31.2) 25 (17.7) 26 (16.8) 34 (15.0) 105 (17.9)
1 19 (29.7) 43 (30.5) 41 (26.5) 52 (22.9) 155 (26.4)
≥2 25 (39.1) 73 (51.8) 88 (56.8) 141 (62.1) 327 (55.7)

Fetus number .226
1 59 (92.2) 127 (90.1) 144 (92.9) 217 (95.6) 547 (93.2)
≥2 5 (7.8) 14 (9.9) 11 (7.1) 10 (4.4) 40 (6.8)

Number of previous cesarean section .006
0 40 (62.5) 70 (49.6) 69 (44.5) 85 (37.4) 264 (45.0)
1 20 (31.2) 58 (41.1) 79 (51.0) 120 (52.9) 277 (47.2)
≥2 4 (6.2) 13 (9.2) 7 (4.5) 22 (9.7) 46 (7.8)

Combined Gestational hypertension 24 (37.5) 24 (17.0) 36 (23.2) 42 (18.5) 126 (21.5) .005

Data were expressed as count (%).
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fibrinogen, and hospitalization (P value >.05 for all) from 2013
to 2016. The frequencies of platelet infusion were of 14.3% in
2013 to 66.7% in 2016 (P= .01), using tranexamix acid (trans-4-
amino-methyl-cyclohexane-carboxylic acid) of 0% in 2013 to
86.7% in 2016 (P< .001) and postoperative hemoglobin levels of
87.0±14.9g/L in 2013 to 103.4±20.1g/L in 2016 (P= .003).
3.5. The risk factors of massive blood transfusion

Logistic regression analysis suggests (Table 6) that the history
of cesarean section (OR, 6.999, 95%CI: 2.441–20.070 and
Table 2

Comparison of maternal complications and haematological features a

Variables 2013 n=64 2014 n=141

Maternal Complications
Placenta previa 19 (29.69) 59 (41.84)
Pernicious placenta previa 6 (9.38) 26 (18.44)
Anemia 6 (9.38) 20 (14.18)
Preeclampsia 18 (28.12) 17 (12.06)
Placental abruption 2 (3.12) 5 (3.55)
Acute fatty liver of pregnancy 7 (10.94) 13 (9.22)
Other blood diseases 12 (18.75) 27 (19.15)
RBC infusion
≥18 U 1 (1.56) 4 (2.84)
10–18 U 6 (9.38) 12 (8.51)
<10 U 24 (37.5) 80 (56.74)

Blood loss ≥1000ml 13 (20.31) 41 (29.08)
Hysterectomy 0 2 (1.4)

Data were expressed as count (%).

3

placenta previa (OR, 12.810, 95%CI: 3.036–54.045) were the
main factors for red blood cell infusion >10 U.
4. Discussion

The purpose of intraoperative blood transfusion is to correct
blood loss, supply erythrocytes, improve blood oxygen-carrying
capacity, improve microcirculation, supplement blood colloidal
components and blood coagulation factors, and maintain
normal coagulation functions. Common causes for infusion of
blood products during cesarean section are prenatal coagulation
mong parturients accepted blood transfusion during 2013 to 2016.

2015 n=155 2016 n=227 P value

74 (47.74) 116 (51.10) .016
38 (24.52) 74 (32.60) <.001
23 (14.84) 21 (9.25) .275
24 (15.48) 31 (13.66) .021
3 (1.94) 7 (3.08) .859
9 (5.81) 14 (6.17) .399
22 (14.19) 38 (16.74) .687

7 (4.52) 11 (4.85) .563
12 (7.74) 19 (8.37) .983
95 (61.29) 134 (59.03) .009
52 (33.55) 79 (34.80) .136
6 (3.9) 6 (2.6) .300
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Table 3

Comparison of maternal characteristics and obstetric complications between massive blood transfusion and non-massive blood
transfusion during 2013-2016.

Massive blood transfusion Non-massive blood transfusion Total
Variables N=72 N=515 N=587 P value

Maternal Age (years) .001
<24 0 (0.0) 46 (8.9) 46 (7.8)
24–29 20 (27.8) 200 (38.8) 220 (37.5)
30–39 45 (62.5) 249 (48.3) 294 (50.1)
≥40 7 (9.7) 20 (3.9) 27 (4.6)

Gestational age (w) .083
<29 8 (11.1) 25 (4.9) 33 (5.6)
29–34+6 21 (29.2) 131 (25.4) 152 (25.9)
35–36+6 16 (22.2) 105 (20.4) 121 (20.6)
≥37 27 (37.5) 254 (49.3) 281 (47.9)

Body mass index (kg/m2) .157
<28 26 (39.4) 189 (39.2) 215 (39.2)
28–32.9 37 (56.1) 234 (48.5) 271 (49.5)
≥33 3 (4.5) 59 (12.2) 62 (11.3)

Gravidity and parity numbers <.001
0 1 (1.4) 104 (20.2) 105 (17.9)
1 12 (16.7) 143 (27.8) 155 (26.4)
≥2 59 (81.9) 268 (52.0) 327 (55.7)

Fetus number .089
1 71 (98.6) 476 (92.4) 547 (93.2)
≥2 1 (1.4) 39 (7.6) 40 (6.8)

Number of previous cesarean section <.001
0 5 (6.9) 259 (50.3) 264 (45.0)
1 46 (63.9) 231 (44.9) 277 (47.2)
≥2 21 (29.2) 25 (4.9) 46 (7.8)

Gestational hypertension 2 (2.8) 124 (24.1) 126 (21.5) <.001
Placenta previa 69 (95.8) 210 (40.8) 279 (47.5) <.001
Hysterectomy 14 (19.4) 0 14 (2.4) <.001
CD surgery type .098
Selective surgery 17 (23.6) 78 (15.1) 492 (83.8)
Emergency surgery 55 (76.4) 437 (84.9) 95 (16.2)

Anesthesia type .004
General anesthesia 66 (91.7) 390 (75.7) 456 (77.7)
Neuraxial anesthesia 6 (8.3) 125 (24.3) 131 (22.3)

Data were expressed as count (%).
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deficiency of blood components and PPH. The main causes of
prenatal deficiency include prenatal anemia, preeclampsia, AFLP,
and prenatal blood loss (placental previa and placental abruption
are common). PPH is a leading cause of maternal mortality, and is
common in patients with postpartum uterine inertia and
placental previa with or without placental implantation.[13] In
recent years, due to increasing use of second-line contraction
drugs, uterine inertia induced PPH has been effectively
controlled, while PPH caused by placenta previa and placental
implantation has become more and more prominent.[14]

This study showed that total volume of blood transfusion and
number of blood transfusion increased year by year from 2013 to
2016, especially in cases of major bleeding (≥1000ml) requiring
Table 4

Comparison of massive blood transfusion between singleton
Pregnancy and multiple Pregnancy.

Pregnancy RBC infusion <10U (n) RBC infusion >10U
∗
(n)

Singleton 302 71
multi 31 1
∗
P= .02.

4

massive blood transfusion (≥10 U). The study of Jie in China also
showed that total transfusion volume, consumed erythrocyte,
and plasma volumes increased significantly in 2015 and 2016
with the launching of the two-child policy.[15]

While the trend of blood transfusion in the developed countries
showed a decrease from 1996 to 2006.[16] From our data analysis,
causes of massive blood transfusions during cesarean section were
95.8%for placenta previa, and93.1%for thesewhohadhistoryof
cesarean section. Pernicious placenta previa refers to the
occurrence of placenta previa with the placenta attached to the
uterine scar. Its intraoperative bleeding is rapid and massive, and
hemostasis is difficult, which usually requires massive blood
transfusion, and even hysterectomy to control bleeding.[11,12,17,18]

Furthermore, PPH associated with pernicious placenta previa
is extremely dangerous, which would lead to major bleeding,
hemorrhagic shock, DIC, and severe complications of the
surrounding bladder, ureters, or intestines.[11,12] Cesarean section
of pernicious placenta previa is a great challenge for obstetricians
and anesthesiologist. Previous studies have shown that repeated
cesarean section and placenta previa are independent risk factors
for PPH, blood transfusion, and postpartum hysterectomy.[19–22]

Ourfindingsalso suggest that in the context of the two-childpolicy,



Table 5

Hematological features for massive blood transfusion and outcomes after blood transfusion.

Patients with massive blood transfusion (n) 2013 n=7 2014 n=16 2015 n=19 2016 n=30 P

Red blood cells 1 U: plasma of 100 ml 1.06±0.30 1.30±0.47 1.27±0.38 1.13±0.31 .250
Platelet infusion (%) 1 (14.3) 5 (31.2) 6 (31.6) 20 (66.7) .012
Used tranexamic acid (%) 0 (0) 1 (6.25) 18 (94.7) 26 (86.7) <.001
Coagulation deficiency after blood transfusion(%) 3 (42.9) 6 (37.5) 9 (47.4) 12 (40.0) .954
Postoperative platelets <50,000/dl (%) 1 (14.3) 1 (6.25) 2 (10.5) 2 (3.33) .886
Postoperative platelets <100,000/dl and >50,000/dl (%) 1 (14.3) 2 (12.5) 5 (26.3) 7 (23.3) .725
Postoperative hemoglobin (g/l) 87.0±14.9 89.3±7.4 104.1±14.5 103.4±20.1 .003
Postoperative platelets number (10^9/L) 105.7±41.8 148.5±62.8 118.2±50.2 112.7±35.2 .282
Postoperative prothrombin time (second) 12.3±2.8 13.2±2.5 13.5±2.3 13.5±1.9 .701
Postoperative APTT (second) 32.1±5.2 33.5±5.3 31.7±4.5 32.3±4.9 .892

APTT = activated partial thromboplastin time. Data are expressed as count (%) or mean±SD, as appropriate.
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cesarean section rate in primiparas needs to be controlled, for
reducing the occurrence of scarred uterus and blood transfusion
associated with repeated cesarean section as well.[23]

In the traditional concept of intraoperative blood transfusion,
volume expansionwith crystalloids should be performed firstly for
patients with bleeding.When bleeding is greater than 20%of total
blood volume of patients, erythrocyte infusion should be
considered, and when bleeding is greater than 30%, the infusion
of blood components such as erythrocytes, plasma, and cryopre-
cipitate should be considered.[24] The traditional concept of blood
transfusion is passive, conservative, and not timely, which is not
suitable for patients with pernicious placenta previa who are
expected to suffer from major bleeding.[11,12] In recent years,
studies in China and elsewhere have shown that blood infusion at
an early stage for patients with acute major bleeding can greatly
improve success of rescue and reducemortality, and the concept of
massive transfusion protocol (MTP) was proposed.[25–27] It refers
to the principle that blood transfusion is performed based on a pre-
designed blood component protocol when major bleeding occurs,
which requires active multidisciplinary collaboration of obstetrics,
anesthesiology, and blood bank.
In this study, there was no significant difference in the ratio of

erythrocyte infusion and plasma infusion for patients with
massive blood transfusion during 2013 to 2016. The percentage
of intraoperative platelet infusion increased year by year.
Changes in coagulation functions should receive more attention
in patients with massive blood transfusion in addition to infusion
of erythrocytes and plasma in proportion. For massive blood
transfusion, coagulation factors were supplemented by infusion
of cryoprecipitate. Reasonable infusion of platelets and cry-
oprecipitate is especially important to maintain the coagulation
functions of the patients. Nevertheless, because there are few
sources of platelets, clinical application is delayed and conserva-
tive. After cesarean section, there were still patients with platelets
<50�109/L. Fortunately, there was no case of severe capillary
hemorrhage and difficulty in hemostasis. The percentages of
Table 6

Multivariate logistic regression analysis for variables of red blood ce

B S.E. Wald

History of cesarean section 1.946 0.537 13.105
Placenta previa 2.550 0.735 12.055
Constant �5.321 0.843 39.858

5

patients with postoperative coagulation abnormalities were
42.9%, 37.5%, 47.4%, and 40.0% in the year of 2013, 2014,
2015, and 2016, respectively. Although there were no serious
complications such as DIC after cesarean section, the prolonga-
tion of PT and APTT, as well as the decrease of the fibrinogen
were important issues that should be paid attention.
The importance of antifibrinolytic drugs is gradually recognized

in improving coagulation functions in patients with major
bleeding. In this study, there was only 1 case used tranexamic
acid in 2014, while the tranexamic acid use rate in 2015 and 2016
increased significantly compared to the years of 2013 and 2014.
Tranexamic acid is a synthetic lysine analog that binds to
plasminogen in order to block its activation into plasmin.
Tranexamic acid was developed in 1962 in the course of seeking
medical treatment for PPH.[28–30] An exploratory analysis of the
CRASH-2 trial showed that the use of tranexamic acid at an early
stage (<3hours) can reduce the mortality due to bleeding in
patientswith trauma.[31]Applicationof tranexamicacid inpatients
with PPH can also reduce the bleeding volume, potentially
reducing blood transfusion and avoiding hysterectomy.[32] On the
other hand, the results of a World Maternal Antifibrinolytic trial
showed that the use of tranexamic acid did not lead to an increase
in thrombotic events,[33] and the study recommended that it was
reasonable to use tranexamic acid during severe PPH or when
severe bleeding were expected to occur. At our center, tranexamic
acid is generally administered intravenously at 1.0gwhen bleeding
≥1000ml based on the recommendations of previous references
and guidelines,[34–36] and there is risk of continuous bleeding, but
no consensus in clinical practice for the exact use of tranexamic
acid, which should be further investigated in clinical experiments.
In this study, no patient suffered from thrombotic event after the
use of tranexamic acid.
In this study, the difference in hemoglobin before and after

cesarean section was statistically significant only in 2014.
However, the average values of hemoglobin after the operation
in 2015 and 2016 were slightly higher than those before the
ll infusion >10 U.

95% CI for EXP(B)

df P Exp(B) Lower Upper

1 .000 6.999 2.441 20.070
1 .001 12.810 3.036 54.045
1 .000 0.005
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operation. Moreover, longitudinal comparison showed that
hemoglobin in 2015 and 2016 was significantly higher compared
to 2013. At first, blood transfusion was passive and the amount
of blood transfusion was conservative to correct blood loss in
patients with pernicious placenta previa due to limited awareness
of the risk. After recognizing the risk of major bleeding to
pernicious placenta previa, passive response was replaced by
active response to major bleeding since the end of 2014.
Therefore, postoperative hemoglobin can be maintained at a
higher level.
The limitations of this study are that the patients were all from

a single hospital, limiting the generalizability of the results. The 4
years is a relatively short period and the investigation time needs
to be extended. Finally, this study is retrospective and therefore
cannot analyze unrecorded factors in medical charts. In the
future, we will focus on the cooperation of MDT to predict
preoperative blood loss and strategies to reduce blood loss. The
most important method is to reduce the rate of primary cesarean
delivery to reduce the occurrence of morbidly adhesion of the
placenta.
5. Conclusion

The two-child policy in China led to an increase popularity of
repeat cesarean section. The frequency of placenta previa
accompanied with previous cesarean section increased the need
for massive blood transfusion. Our results indicate that the
indications of cesarean section should be strictly limited to avoid
unnecessary cesarean section for primipara. Repeat cesarean
section is usually used for previous cesarean section. Therefore, it
effectively reduces the dangerous placenta previa caused by
uterine scars in limiting primary cesarean section, thereby
reducing the rate of massive blood transfusion.
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