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Abstract: Objective: To investigate the effect of oxytocin combined with prostaglandins (PGs) on preventing hemor-
rhage and improving delivery outcomes after cesarean section (C-section) in high-risk pregnancy. Methods: One
hundred and six parturients with high risk pregnancy who underwent C-section in our hospital from September
2016 to November 2018 were selected as the research participants, among which 54 cases were treated with
oxytocin alone and were selected as the control group (CG), and 52 cases that were treated with PGs in addition
to the CG were selected as the observation group (OG). The therapeutic effect, blood loss, blood pressure, heart
rate, treatment and recovery, occurrence of adverse reactions and recent menstruation were compared between
the two groups. Results: The therapeutic effect in the OG was remarkably better than that in the CG after treatment
(P<0.05). The maternal blood loss in the OG was evidently less than that in the CG during operation and postpar-
tum (3 h, 24 h) (P<0.05). The OG showed a more significant increase in indicators such as diastolic blood pressure
(DBP), systolic blood pressure (SBP), and heart rate (P<0.05) at 1 h after medication, but all of them returned to
the normal stable value 3 h after medication. The OG was superior to the CG in terms of hemostasis time, hospital
stay and anal exhaust time (P<0.05). The incidence of adverse reactions did not differ statistically between the two
groups (P>0.05). The menstrual recovery of the OG at 2 and 6 months postpartum was better than that of the CG
(P<0.05). Conclusion: Compared with oxytocin alone, the combination therapy of oxytocin and PGs is more effective
in preventing hemorrhage after C-section in pregnant women with high-risk pregnancy, which can effectively reduce
the intraoperative and postoperative blood loss and improve delivery outcome.
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Introduction

High-risk pregnancy refers to a type of pregnan-
cy that can be risky and may cause damage to
the fetus or mother [1]. High risk factors such
as advanced age, gestational hypertension,
gestational diabetes mellitus, placenta previa,
multiple births, polyhydramnios or oligohydram-
nios will increase the risk of issues durring
pregnancy and birth [2, 3]. C-section is an oper-
ation that extracts the fetus and remaining sup-
portive tissues after opening the abdominal
wall and uterus; it is often used in dystocia and
some high-risk pregnancy patients [4]. With the
continuous relaxation of hospital indications

for C-sections in recent years, more pregnant
women decide on a C-section, increasing the
rate of C-sections, and therefore an increasing
number of cases of C-section-induced postpar-
tum hemorrhage are occuring [5]. Compared
with natural delivery, the probability of post-
partum hemorrhage after C-section is higher.
Postpartum hemorrhage, which is one of the
major manifestations of severe complications
during C-section and a common cause of mater-
nal death, refers to blood loss of more than 500
mL within 24 h after the delivery of the fetus,
which in most cases, occurs within 2 h after
delivery [6]. The incidence of postpartum hem-
orrhage also increases with the occurrence of
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pregnancy risk factors such as placenta previa,
scarred uterus, placental abruption, macroso-
mia, polyhydramnios and abnormal labor pro-
cess [7]. Therefore, the control of hemorrhage
after C-section has become the focus and
hotspot of obstetrics and gynecology research.
Uterine inertia, which accounts for the most of
the postpartum hemorrhage after C-section,
can even lead to shock, disseminated intravas-
cular coagulation (DIC), multi-organ damage,
and refractory postpartum hemorrhage if it is
left without timely treatment, all of which in-
crease maternal mortality [8, 9]. On the con-
trary, timely and effective treatment of mater-
nal uterine inertia can effectively prevent the
occurrence of postpartum hemorrhage and
play a positive role in ensuring maternal life
safety and retaining fertility [10]. Clinically, po-
stpartum hemorrhage can be treated by con-
servative methods such as uterotonic agents,
uterine massage and intrauterine tamponade,
and if necessary, surgery, or even hysterectomy
[11].

Oxytocin, as a commonly used hemostatic dr-
ug in clinical C-section, is a potent uterotonic
agent, which can effectively treat uterine iner-
tia, but its hemostatic effect is not ideal when
used alone, and it has shown medication con-
traindications or little efficacy in some patients
[12]. Clinical literature has revealed that the
main action of carboprost tromethamine is to
make the uterus contract regularly, which is an
effective method to treat and prevent postpar-
tum hemorrhage caused by uterine inertia [13].
However, the therapeutic effect of carboprost
tromethamine combined with oxytocin, a clini-
cally effective drug for the suppression of post-
partum hemorrhage, in high-risk pregnant wo-
men has not been clearly defined. Therefore,
the purpose of this study is to explore the effect
of carboprost tromethamine combined with
oxytocin to control the total blood loss during
C-section in high-risk pregnancy and optimize
the delivery outcome. The report is as follows.

Materials and methods
General information

From September 2016 to November 2018, 106
parturients with high risk pregnancy who un-
derwent C-section in Chongging Health Center
for Women and Children were selected as the
research participants, among which 54 cases
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treated with oxytocin alone were selected as
the CG, and 52 cases treated with PGs in addi-
tion to treatment in the CG, were grouped into
the OG. Inclusion criteria: (1) All parturients met
the clinical diagnostic criteria for high-risk preg-
nancy [14]; (2) Parturients without prostaglan-
din contraindications; (3) Parturients who met
the indications for C-section surgery. Exclusion
criteria: (1) Patients with coagulation dysfunc-
tion or disorder; (2) Patients with severe impair-
ment of liver and kidney function; (3) Pregnant
patients with severe organ disease. The study
has been approved by the ethics committee
of Chongging Health Center for Women and
Children, and is in line with the Declaration of
Helsinki. The parturients and their families had
a clear understanding of the content of this
study and voluntarily signed the informed con-
sent. The participants enrolled in this study
were aged (32.86+5.55) years, and the gesta-
tional age was (38.54+1.55) weeks.

Methods

Both groups of high-risk parturients underwent
continuous epidural anesthesia (CEA) and were
maintained with good anesthesia for C-section.
The CG was given oxytocin injection (Chengdu
Hepatunn Pharmaceutical Co., Ltd., State Drug
Approval Document Number: H51021982, 1
mL:5 U) and 0.9% sodium chloride injection to
dilute a solution of 0.01 U/mL after the fetus
was delivered, and the maintenance rate was
0.02-0.04 U/min. In the OG, 250 g of carbo-
prost tromethamine injection (Changzhou Siyao
Pharmaceutical Co., Ltd., registration number:
H20094183, 1 mL:250 ug) was injected intra-
muscularly in addition to the treatment in the
CG. If the maternal contractions were not im-
proved after administration, other effective he-
mostasis measures were taken according to
parturients’ situation, such as uterine (artery
ligation, compression suture, resection) sur-
gery or second-line treatment like intrauterine
tamponade.

Outcome measures

(1) Therapeutic effect [15]: Markedly effective
(significant enhanced uterine contraction abili-
ty, disappearance of vaginal bleeding), effec-
tive (enhanced uterine contraction ability, im-
provement in vaginal bleeding volume), ineffec-
tive (insufficient uterine contraction capacity,
decreased or even exacerbated vaginal bleed-
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Table 1. Comparison of basic data between the two groups

Statistical methods

Groups CG (n=54 0G (n=52 2/t P
Age (5ears old) 32.4(2i5.6)5 33.1(3i5.3)6 O).(6/63 0.509 The CO”?Cted data were pro.ce._
ssed using SPSS 20.0 statisti-
Number of births (times) 2.01+0.73 1.97+0.78 0.273 0.786 cal software. The measurement
Gestational age (week) 38.57+1.53 38.40+1.57 0.565 0.574 data were expressed as mean +
placenta previa (cases) 0.385 0.535 standard deviation and verified
Yes 8(14.81) 6 (11.54) by t test, and the multiple time
No 46(85.19) 46 (88.46) -point data were compared by
Placental abruption (cases) 0.046 0.831 :/Z?;it:: ?nedazunr:Ezzgag;iiS(g
LG;S 17((1827'2)?) 466((1818.?:62) method. The counting data vyerg
analyzed by x? test. P<0.05 indi-
Diabetes mellitus (cases) 0.243 0.622 cated a statistically significant
Yes 14 (25.93) 12 (23.08) difference.
No 40 (74.07) 40 (76.92)
Thyroid disease (cases) 1.607 0.205 Results
ves 6(11.1) 3(6.17) Comparison of basic data be-
No 48 (88.89) 49 (94.23) tween the two groups
Anemia (cases) 0.362 0.548
Yes 19 (35.19) 16 (30.77) There were no significant sta-
No 35(64.81) 36 (69.23) tistical differences between the

Table 2. Comparison of therapeutic effects between the two

groups [n (%)]

OG and the CG regarding age,
number of births, gestational
weeks and disease-related eti-
ology (P>0.05). The included ca-

Groups CG (n=54) 0G (n=52) X2 P ses can be compared and refer-
Markedly effective 20(37.04) 29 (55.77) - enced experimentally (Table 1).
Effective 27 (50.00) 21 (40.38) - Comparison of therapeuﬁc ef-
Ineffective 7(12.96) 2(3.85) - - fects between the two groups
Total effective rate 47 (87.04) 50 (96.15) 5.207 0.023

ing volume). Total effective rate of treatment =
(markedly effective cases + effective cases)/
total cases x 100%. (2) Blood loss: The blood
loss was recorded during the operation, at 3 h
and 24 h postpartum, and compared by the
combined weighing method, volume method
and area method. (3) The blood pressure index-
es and heart rate of parturients in the two
groups before, 1 h and 3 h after medication
were recorded and compared. (4) Treatment
and recovery: the maternal blood transfusion
rate, intervention rate of additional hemostasis
measures, and time of operation, hemostasis,
hospitalization and anal exhaust were calculat-
ed and compared between the two groups. (5)
The adverse reactions such as nausea and
vomiting, fever, postpartum infection and uri-
nary retention were compared between the two
groups. (6) Recent menstruation: the patients
were followed up by telephone for more than 6
months, and the menstruation of patients 2
months and 6 months postpartum was stati-
stically analyzed.
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Statistical results showed that
the therapeutic effect in the OG
was significantly better than that in the CG af-
ter treatment (P<0.05) (Table 2).

Comparison of intraoperative and postpartum
blood loss in the two groups

The amount of maternal blood loss during oper-
ation and postpartum (3 h and 24 h) in the OG
was notably less than that in the CG (P<0.05)
(Table 3).

Comparison of maternal blood pressure
changes before, 1 h and 3 h after medication
in the two groups

Before medication, the blood pressure was
mostly low in parturients, and the blood pres-
sure indexes of parturients in the two groups
were not statistically significant (P>0.05). After
1 h of medication, the DBP and SBP increased
in both groups, and the DBP and SBP in the OG
was higher than those in the CG. The blood
pressure indexes of the two groups showed a
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Table 3. Comparison of intraoperative and postpartum blood loss

between the two groups (mL)

Figure 2. Comparison of maternal
heart rates before, 1 h and 3 h
after medication between the two

Groups

CG (n=54)

0G (n=52)

P groups. After 1 h of medication,

Intraoperative
3 h postpartum
24 h postpartum

154.74+59.45
89.38+30.62

394.64+127.35 342.53+114.42 2.213 0.029
104.37+43.63 4.958 <0.001

61.55+27.36  4.928 <0.001

the maternal heart rate of both
groups increased compared with
that before treatment, and the
maternal heart rate in the OG was

-o— Control group
- Observation group

remarkably higher than that in the
CG (P<0.05). Note: * indicated
P<0.05 compared with the same
group before and 1 h after medi-
cation, and ** indicated P<0.05
compared between the two groups
* at the same time point.

downward trend 3 h after med-
ication, and the OG was signifi-
cantly higher than the CG in
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Figure 1. Comparison of maternal blood pressure changes before, 1 h and

& SBP (P<0.05) (Figure 1).

€ Comparison of maternal heart
rates before, 1 h and 3 h after
medication between the two
groups

3 h after medication in the two groups. A: The maternal SBP in both groups

increased at 1 h after medication, and decreased at 3 h after medication,
and the SBP in the OG was significantly higher than that in the CG at 1 h
and 3 h after medication. B: The maternal DBP in both groups increased at
1 h after medication, and decreased at 3 h after medication, and the DBP
in the OG was markedly higher than that in the CG at 1 h after medication.
Note: * indicated P<0.05 compared with the same group at different time
points, and ** indicated P<0.05 compared between the two groups at the

same time point.
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Bl Control group
1 Observation group

Before medication, the heart
rate was mostly low in parturi-
ents, and the heart rate did
not differ significantly between
the two groups (P>0.05). After
1 h of medication, the mater-
nal heart rate of both groups
increased compared with that
before medication, and the maternal heart rate
in the OG was noticeably higher than that in
the CG (P<0.05). There was no significant dif-
ference in maternal heart rate between the
two groups after 3 h of medication, and both
remained stable in the normal range with small
amplitude changes (Figure 2).

Maternal treatment and recovery in the two
groups

There were no statistically significant differenc-
es between the two groups in maternal blood
transfusion rate, intervention rate of additional
hemostasis measures and operation time (P>
0.05). The OG was superior to the CG in terms
of hemostasis time, hospital stay and anal
exhaust time (P<0.05) (Table 4).

Comparison of postpartum adverse reactions
between the two groups

The incidence of adverse reactions in the 0G
(19.23%) was not statistically different from
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Table 4. Comparison of maternal treatment and recovery between the two groups

Groups CG (n=54) 0G (n=52) X2/t P

Blood transfusion rate (%) 9 (16.67) 6 (11.54) 1.008 0.315
Intervention rate of additional hemostasis measures (%) 11 (20.37) 8 (15.38) 0.866 0.352
Operation time (h) 2.61+0.70 2.53+0.67 0.601 0.549
Hemostasis time (min) 33.35+5.23 18.53+4.34  15.840 <0.001
Hospital stay (d) 6.97+2.53 5.563+2.22 3.110 0.002

Anal exhaust time (h)

15.45+3.48 9.45+2.64 9.972 <0.001

Table 5. Comparison of postpartum adverse reactions between

the two groups

clinical practice to help the
puerpera complete delivery,

X2 P so as to avoid damage to the

Groups CG (n=54) 0OG (n=52)

Nausea and vomiting 4(7.41) 3(5.77)

Fever 2 (3.70) 2 (3.85)

Postpartum infection 1(1.85) 2 (

Uroschesis 2 (3.70) 3

Incidence of adverse reactions (%) 9 (16.67) 10 (19.23) 0.136 0.713

fetus caused by tearing of the
mother’s cervix [17]. However,
during C-section, postpartum
- - hemorrhage often occurs due
- - to the difficulty in closing and
opening the blood sinuses ca-

that in the CG (16.67%) (P>0.05). In the OG, 1
parturient showed severe postpartum infec-
tion, which was improved after symptomatic
treatment, and the remaining cases showed
improvement in short time without special
treatment (Table 5).

Comparison of menstrual efficacy between the
two groups

The effect of C-section on normal physiologi-
cal functions of uterus and appendages was
judged by comparing the menstrual regularity
of puerperae. It was found that the menstrual
recovery in the OG at 2 and 6 months postpar-
tum was better than that in the CG (P<0.05)
(Table 6).

Discussion

Following the continuous improvement of mod-
ern living standards and the influence of exter-
nal factors such as society and the environ-
ment, more women choose C-section instead
of natural delivery as the first choice for deliv-
ery, and the ensuing negative clinical effects
have become a hot issue in society as they
draw more attention [16]. After 28 weeks of
gestation, placenta previa is a common condi-
tion in which the placenta is attached to the
lower segment of the uterus, the cervix, or is
covered below the exposed part of the fetus,
and in which cases, C-section is mainly used in
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used by thin tissue and poor

contraction of the lower uter-
ine segment [18]. Most clinicians believe that
postpartum hemorrhage occures if the amount
of postpartum hemorrhage exceeds 500 ml
within 24 h, while as the qualifying amount of
postpartum hemorrhage is often limited due to
the statistical criteria, methods and other fac-
tors, the standardization of the amount of post-
partum hemorrhage lacks accuracy and effec-
tiveness [19]. According to research [20], the
high incidence of postpartum hemorrhage ke-
eps updating and increasing. The process of
C-section poses certain risks to women’s he-
alth. If bleeding is not controlled in a timely
manner, it will easily cause massive postpar-
tum hemorrhage and affect the physical and
mental health of pregnant women, and in se-
vere cases, can be life-threatening. Hence,
the process of childbirth and the occurrence of
postpartum hemorrhage should be paid close
attention to, and meanwhile timely and effec-
tive hemostasis measures are essential. The-
refore, in this study, two conventional clinical
drugs, oxytocin and carboprost tromethamine,
were used to regulate uterine contractile func-
tion to compare the effects of single and com-
bined use on uterine function in patients with
high-risk pregnancy undergoing C-section, in
order to better understand how to use appr-
opriate and effective drugs to control hemor-
rhage and other adverse reactions in patients
after C-section.

Int J Clin Exp Med 2020;13(9):6387-6394
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Table 6. Comparison of postpartum menstrual efficacy between two groups [n (%)]

Groups CG (n=54) 0G (n=52) X2 P
Recovery rate of menstruation within 2 months 34 (62.96) 45 (86.54) 15.361 <0.001
Recovery rate of menstruation within 6 months 46 (85.19) 50 (96.15) 7.037 0.008

Statistical analysis on the efficacy of the two
groups revealed that the therapeutic effect of
the combination therapy was better. As the
accurate measurement of the blood loss can
more objectively reflect the efficacy of the two
drugs on pregnant women with high-risk preg-
nancy C-section, we recorded and analyzed the
maternal blood loss during operation and at dif-
ferent postpartum periods, and found that the
maternal blood loss in the OG at each period
was remarkably less than that in the CG.
Oxytocin, as a universal clinical treatment drug
for postpartum hemorrhage, has the effect of
strengthening the contraction of uterine sm-
ooth muscle and effective hemostasis. Curr-
ently, it is commonly used in clinical practice
to prevent postpartum hemorrhage by intrave-
nous infusion of 20 U oxytocin after delivery,
and the best effect is achieved within 2 h after
delivery [21]. It has also been confirmed in the
literature that among the PGs, carboprost tro-
methamine has shown efficacy on uterine con-
traction in various stages of pregnancy, and
can effectively inhibit the increase of uterine
blood flow [22]. The use of oxytocin combined
with carboprost tromethamine injection has
the advantages of long half-life, rapid absorp-
tion and strong biological activity, which can
maintain the contraction of pregnant uterine
smooth muscle and reduce the amount of
bleeding. Further monitoring of the normal vital
signs and adverse reactions of the two groups
showed that the OG increased significantly in
DBP, SBP, heart rate and other indicators 1 h
after medication, but all of them returned to the
normal stable value 3 h after medication. In
addition, the OG was superior to the CG in
terms of hemostasis time, hospital stay and
anus exhaust time. What’s more, the combina-
tion of the two drugs did not cause changes in
adverse reactions compared to the monothera-
py. By inhibiting adenylate cyclase, carboprost
tromethamine injection stimulates uterine con-
traction and affects the contraction frequency,
so as to promote vasoconstriction and intra-
uterine closure (sinus, blood vessels), thereby
achieving the goal of hemostasis. In the case
of low dosage, it can achieve effective hemo-
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static effect, which is beneficial to the stabili-
ty of patients’ normal life characteristics, and
greatly reduces the burden of adverse reac-
tions [23, 24]. All these indicate that the com-
bination of the two in this study can promote
the homeostasis balance of vital signs, lower
the difficulty of operation, and help the recov-
ery of maternal body and uterine function, so
as to avoid malignant delivery outcomes and
invasive intervention. Combined with the des-
cription and analysis of the adverse reactions
in the results of this paper, the reason behind
the small difference in adverse reactions bet-
ween the two groups may be that carboprost
tromethamine itself has a good uterine smoo-
th muscle contraction control function to help
hemostasis, which reduces the occurrence of
related complications and enables the com-
bined treatment with oxytocin to possess a syn-
ergistic hemostasis effect without increasing
the adverse reactions. Therefore, the applica-
tion of oxytocin combined with PGs in the tre-
atment of parturients undergoing C-section is
a safe and feasible combination therapy. At
last, we followed up and observed the mens-
trual condition of the patients within 6 months
after delivery. The menstrual recovery of the
OG at 2 and 6 months after delivery was better
than that of the CG. As C-section scar defects
and decreased ovarian function will lead to ab-
normal menstrual time disorders [25], the pre-
ceding results indicate that the combination
therapy brings faster and more effective post-
operative recovery.

PGs are effective in the treatment of parturi-
ents at high risk of postpartum hemorrhage,
especially under the treatment of oxytocin com-
bined with carboprost tromethamine, which
can control the amount of perinatal hemor-
rhage and reduce the related complications
caused by massive hemorrhage, with the ad-
vantages of high safety, rapidity and good re-
covery. Carboprost tromethamine can be con-
sidered as the first choice for preventing post-
partum hemorrhage in C-section. In this stu-
dy, we analyzed the postpartum menstrual
recovery of women undergoing cesarean sec-
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tion after carboprost tromethamine treatment
to understand the therapeutic effect and st-
rengthen the effectiveness of the drug effect.
However, there are still some shortcomings in
this study. For example, this paper did not mon-
itor the treatment and recovery of patients wi-
th multiple indicators. In future research, we
will conduct an in-depth analysis of the impact
of related indicators on the cesarean delivery
women combined with the results of this paper,
so as to improve the accuracy of the results to
achieve the exact research value, thereby pro-
viding effective hemostasis measures for the
judgment of postpartum hemorrhage applica-
ble to C-section.
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