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Abstract

Background: Uterine compression methods reduce the amount of postpartum bleeding. In our study, we investigated the effect of fundal
pressure, which will be created by a sandbag placed on the abdomen, on reducing post-cesarean bleeding. Methods: A total of 482
patients who delivered by cesarean section (CS) in the Obstetrics Clinic of Fırat University Faculty of Medicine between January 2021
and December 2021 were included in this prospective, randomized, single-center study. There were two groups: control group (n =
246), weighted group (n = 236). A sandbag weighing approximately 3 kg was used as a fundal compression tool. Hemoglobin (Hb) and
hematocrit (Hct) concentrations and amount of vaginal bleeding were determined preoperatively and at the postoperative 8th and 24th
hours. In addition, the time of milk coming from the breast and visual analogue scale (VAS) were evaluated. Results: The postoperative
Hb value at 24 hours was significantly lower in weighted group compared to control group. The estimated amount of postoperative
bleeding (based on the number of pads) was higher in weighted group compared to control group. The time to onset of milk production
from the breast at the postoperative 8th hour was significantly longer in weighted group compared to control group. Postoperative VAS
scores at 24 hours were significantly higher in weighted group compared to control group. Conclusions: Applying fundal pressure by
using a sandbag from the abdominal route seems ineffective in reducing the amount of bleeding after CS. It may even increase the amount
of bleeding. Clinical Trial Registration: The study was registered at https://clinicaltrials.gov/, registration number: NCT06005831.
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1. Introduction
A littlemore than a century ago, cesarean section (CS),

avoided due to the alarming mortality rate, is now the mode
of delivery for one in three women in the United States
[1]. This rate rises to four out of five women in some
places in the world [2]. According to 2017 data, CS rates
in Turkey were reported as 51.2%. CS rates are higher
for all Robson groups than for the World Health Organiza-
tion (WHO) Multi-country Survey Reference (MCS) pop-
ulation [3]. Even under optimal conditions, women who
have a CS lose more blood than those who have a vaginal
delivery (VD) and are at higher risk for postpartum hemor-
rhage (PPH) [4,5]. PPH is an important cause of maternal
morbidity, including prolonged hospital stay, blood transfu-
sion, and hysterectomy, and is the leading cause of maternal
death worldwide [6–8].

Cesarean section is an accepted risk factor for PPH
[9]. Traditionally, PPH has been defined as blood loss ex-
ceeding 500 mL after vaginal delivery or 1000 mL after CS.
The American Society of Obstetrics and Gynecology rec-
ommended the use of different criteria in the diagnosis of
PPH [10]. These include a hematocrit decrease ofmore than

10%, the need for blood transfusion, and hemodynamic in-
stability [11,12]. Uterine atony is responsible for 50–80%
of all PPH cases [8,13].

The third stage of labor, which begins with the birth
of the fetus, is an important time period to prevent post-
partum hemorrhages. The first step in the management of
postpartum bleeding is the use of uterine uterotonics such as
oxytocin, ergot derivatives and misoprostol, and bimanual
compression of the uterus [14].

In our study, we investigated the effect of fundal pres-
sure created by the sandbag placed on the abdomen as a
way of applying compression to the uterus on reducing post-
cesarean bleeding.

2. Material and Methods
A total of 482 patients who gave birth by CS in the Ob-

stetrics Clinic of Fırat University Faculty of Medicine be-
tween 1 January 2021 and 31December 2021were included
in the study. Approval was obtained from the Ethics Com-
mittee of Fırat University for this prospective randomized
single-center study (Ethics committee date = 15.10.2020;
decision no = 2020/14-02). The 482 patients who had CS
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were divided into two groups, control group (n = 246),
weighted group (n = 236) was randomized. Each patient
was followed up in our obstetrics clinic until discharge from
the hospital after surgery and the data were analyzed. The
same techniques were used in all surgical procedures in or-
der not to create differences in terms of surgical techniques
and operation times that may affect intraoperative bleed-
ing. However, to minimize inter-operator variations, surgi-
cal procedures were performed by operators with sufficient
surgical experience.

The standard sandbag used in our clinic was 20 × 20
× 3 cm3 in dimensions and 3 kg in weight (Fig. 1). Sand-
bags of the same standard were used for all patients. After
the patient was taken to the patient’s bed, the uterine fun-
dus was palpated, and then the sandbag was placed on the
abdomen, just above the fundus, in such a way as to ap-
ply pressure to the fundus. The sandbag was kept on the
abdomen for approximately 6 hours. During this period,
the patient was followed up frequently and care was taken
not to change the position of the sandbag. Sandbags were
removed just before our patients were mobilized (approxi-
mately 6 hours). The sandbag was placed on the same spot
in each patient by the obstetric assistants in our author team.
In addition, preoperative and postoperative follow-ups and
data acquisition and storage were performed by the same
team.

2.1 Study Design

It is a prospective, randomized, controlled single-
center study.

2.2 Inclusion Criteria

All cases with CS who had a live pregnancy after 24
weeks of gestation were included in the study.

Fig. 1. The standard sandbag used in our clinic. 20 × 20 × 3
cm3 in dimensions and 3 kg in weight.

2.3 Exclusion Criteria
Patients who did not give consent, those with placen-

tal invasion anomaly, diagnosed with preeclampsia, pla-
centa previa cases, hypertensive pregnant women receiving
antihypertensive therapy, diabetic pregnant women, multi-
ple pregnancies, major hepatic, cardiac, renal, respiratory
disorders and deep vein thrombosis during pregnancy, and
those receiving anticoagulant therapy were excluded from
the study. In addition, patients who developed atony and
uterine rupture in the operating room, suspected placental
invasion, uterine balloon tamponade, arterial embolization,
uterine and hypogastric artery ligation, and uterine com-
pression sutures were also excluded from the study. In ad-
dition, cases whose intraoperative blood loss was estimated
to be over 1000 mL during CS and who received intraop-
erative blood transfusion were excluded from the study in
order not to cause errors in postoperative hemoglobin re-
sults.

2.4 Patient Selection
For randomization, patients were fully informed about

the study while preparing for CS. Sandbags were placed in
all cases included in the study after meeting the study crite-
ria for between 1 January 2021 and 30 June 2021. Sandbags
were not placed in the cases who met the study criteria and
were included in the study between 1 July 2021 and 31 De-
cember 2021.

2.5 Sampling Technique
Qualified participants who gave informed consent to

participate in the study were randomly assigned to groups.
Visual analog scale (VAS) was used for postoperative pain
scoring at the 8th and 24th postoperative hours. The patient
included in the study was randomized into control group
or weighted group by another assistant doctor who did not
participate in the CS and did not know about the patient.

2.6 Postoperative Monitoring
All cases were given 10 IU of oxytocin (Synpitan®

forte ampule 5 IU, Deva, Istanbul, Turkey) intravenous (IV)
during CS, after prophylactic antibiotic therapy and pla-
centa separation. After CS, 40 IU of oxytocin was adminis-
tered intravenously in 500 mL saline and at an infusion rate
of 125 mL/hour. At the same time, 0.2–0.4 µg methyler-
gonovine maleate (Methergine® ampule 0.2 µmg, Sandoz,
Istanbul, Turkey) was given intravenously/intramuscularly
in cases without hypertension. All patients were treated ac-
cording to the postoperative protocol for CS performed in
our obstetrics clinic. At the 8th and 24th hours postopera-
tively, the researchers determined the patient’s hemoglobin
(Hb) and hematocrit (Hct) concentrations and the amount of
vaginal bleeding. In addition, the time of milk coming from
the breast and VAS were performed. Patients with a post-
operative Hb value of <7 g/dL received blood transfusion.
Considering the risks of blood transfusion, blood transfu-
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Fig. 2. Postoperative 4th hour magnetic resonance imaging
(MRI) image of a patient who did not apply sandbag. It shows
the uterus contracting and the anteflexio position of the uterus.

sion is primarily planned in symptomatic patients with an
Hct value of<20%, as stated in the bulletin of the American
College of Obstetricians and Gynecologists (ACOG), but if
the Hb is below 7 g/dL, it is hemodynamically stable and in
asymptomatic patients, the treatment is individualized and
alternative to transfusion, oral anti anemic or intravenous
iron therapy is applied [15].

Fig. 3. Postoperative 4th hour MRI image of a case with sand-
bag application. It is observed that the anteflexio position of the
uterus is impaired.

2.7 Determination of the Amount of Postoperative Blood
Loss

Postoperative blood loss was determined by monitor-
ing the pad and measuring the hemoglobin values at the 8th
[16] and 24th hours in all cases. Standard pads measuring
10× 10 cm2 was used. The main advantage of this method
of visually assessing blood loss is that it is a real-time as-
sessment and allows the person accompanying the delivery
to correlate it with the patient’s clinical findings. However,
significant differences between clinical evaluation and ac-
tual measurements have been clearly demonstrated in many
studies [17] has been reported that gravimetric blood loss
estimationmethods or serum lactate measurements can pro-
vide a more objective assessment of bleeding [18]. In con-
trast, a meta-analysis emphasized that all blood loss esti-
mation formulas showed a significant tendency to overesti-
mate blood loss. It has been reported that visual and gravi-
metric blood loss estimation measurements show a high de-
gree of bias and therefore their routine use cannot be recom-
mended. On the other hand, it has been stated that colori-
metric technology offers real-time measurement and has a
high degree of correlation [19]. For this reason, we used
the preoperatively and postoperatively at the 8th and 24th
hours hemoglobin values. Postpartum anemia was defined
as hemoglobin concentration (Hb)<10 g/dL in the postpar-
tum period.

2.8 Statistical Analysis

Statistical analysis of the data was performed using
SPSS 21.0 (IBM Corporation, Armonk, NY, USA) pack-
age program. Numerical data were expressed as mean ±
standard deviation, and qualitative data were expressed as
percentages. In data analysis, the distribution of continuous
variables was determined by Shapiro-Wilk normality tests.
Wilcoxon test was used for comparison of dependent groups
that did not fit normal distribution, and independent sam-
ples t-test was used for comparison of independent paired
groups. Mann Whitney U test was used for comparision of
independent paired groups that did not fit normal distribu-
tion. Chi-square test was used to compare categorical data.
p < 0.05 was considered significant in all analysis results.

3. Results

There was no significant difference between the
groups in terms of age, parity CS number and gestational
week. Preoperative Hb and Hct values were similar in both
groups. Postoperative Hb and Hct values were significantly
lower in weighted group compared to control group. The
estimated amount of postoperative bleeding (based on the
number of pads) were higher in weighted group compared
to control group. A total of 8 units of blood was given
to 4 patients in control group and 12 units of blood was
given to 5 patients in weighted group. There was no signif-
icant difference in the amount of transfusion between the
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Table 1. Demographic parameters, preoperative and postoperative hemoglobin (Hb) and hematocrit (Hct) values, amount of
bleeding (mL) of Control group and Weighted group.

Parameters
Control group Weighted group

p value
(n = 246) (n = 236)

Age (years) 29.61 ± 5.37 29.42 ± 5.39 0.643
Number of cesarean sections 1.18 ± 1.2 1.28 ± 1.18 0.273
Gestational week 36.33 ± 3.05 36.42 ± 3.17 0.788
Gravida 3.42 ± 2.13 3.12 ± 1.95 0.171
Parity 1.82 ± 1.61 1.65 ± 1.52 0.313
Preoperative Hb value (gr/dL) 12.25 ± 1.34 12.30 ± 1.34 0.092
Postoperative Hb value (gr/dL) 12.02 ± 6.38 10.95 ± 1.35 0.0113*
Preoperative Hct value (%) 36.87 ± 3.53 36.81 ± 3.06 0.8428
Postoperative Hct value (%) 34.77 ± 3.84 33.12 ± 3.78 <0.001*
Postoperative amount of bleeding (mL) 114.28 ± 51.31 124.36 ± 56 0.040*
Blood transfusion rate n (%) 4 (1.6) 5 (2.1) 0.474
Start time of lactation (hour) 3.47 ± 4.52 4.35 ± 4.92 0.041*
*, = Compared with control group. Amount of blood transfusion and time of milk arrival (val-
ues are given as mean ± standard deviation) of group 1 and group 2, p < 0.05 was considered
to be statistically significant.

Table 2. Visual analogue scale (VAS) scores at 8th and 24th hours postoperatively of group 1 and group 2.
Visual analogue scale (VAS) scores Control group Weighted group p value

8th hour VAS score 6.07 ± 2.18 6.26 ± 2.11 <0.001*
24th hour VAS score 4.34 ± 1.68 4.86 ± 1.65 <0.001*
*, = Compared with control group. Values are given as mean ± standard deviation, p <

0.05 was considered to be statistically significant.

two groups. The time to onset of milk production from the
breast at the postoperative 8th hour was significantly longer
in eighted group compared to control group (Table 1).

While there was no significant difference between the
groups when the postoperative VAS was compared at the
8th hour, it was significantly higher in weighted group com-
pared to the control group at the 24th hour (Table 2).

A magnetic resonance imaging (MRI) image of the
uterus was given in two cases as an example of the groups
that did not apply sandbags (Fig. 2) and that did (Fig. 3).

4. Discussion
As a result of our study, we have seen that fundal

weight application after cesarean section has no effect on
reducing postpartum hemorrhage, but it causes an increase
in the amount of bleeding statistically, although not clini-
cally. We could not find any study related to the method we
applied in our search from PubMed.

The physiology of the cessation of postpartum hemor-
rhage mainly depends on the mechanical events under the
influence of hormones and causing the uterus to contract vi-
olently. When the myometrium and decidua contract after
birth, they are arranged to provide bleeding control [20–
22]. After the separation of the placenta, the blood vessels
feeding the placental bed are compressed by the contracted
myometrium, and the local and systemic hemostatic fac-

tors provide support with the coagulation cascade, and the
bleeding is controlled. Dysfunction of these mechanisms
or the occurrence of trauma causes postpartum hemorrhage
[23,24]. The American College of Obstetricians and Gyne-
cologist defines early (primary) postpartum hemorrhage as
the signs and symptoms of hypovolemia, including a total
blood loss of 1000 mL or more within 24 hours after birth,
or intrapartum loss with accompanying blood loss [25].

In late pregnancy, the enlarged uterus in the supine po-
sition puts pressure on the inferior vena cava and abdominal
aorta. As a result of this compression, uterine blood flow is
reduced. In the supine position, this compression is intensi-
fied and can result in a woman’s blood flow being reduced
by up to 85% through the inferior vena cava and up to 30%
through the aorta [26–28]. Based on this theory, we hypoth-
esized that fundal pressure, which we apply abdominally af-
ter CS, mimics the uterus of a term pregnant and has a high
probability of compressing the inferior vena cava or aorta,
similar to the aortocaval compression in the supine position
[29]. We predicted that this pressure may also contribute to
reducing the amount of bleeding after CS. Our determina-
tion of the amount of weight as 3 kg is due to the fact that
it is close to the weight of a full-term baby.

In order to control uterine bleeding, bimanual uter-
ine compression includes massaging the posterior uterus
with one hand on the abdomen and massaging the ante-
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rior uterus through the vaginal route with the other hand
with a fist [30]. We also massaged the uterus during CS to
strengthen the contractions in all of our cases where uterine
contractions were weak during CS. In patients who devel-
oped atony despite uterine massage during or at the end of
the operation, atony treatment was performed in accordance
with the algorithm, and some cases underwent hysterec-
tomy. Therefore, the patients who did not develop atony in
the operating room after the end of the operation, after the
skin was closed, and who were taken to the bed in the ob-
stetrics clinic in a stable manner were included in the study.

Quantitative measurement of postpartum hemorrhage
begins soon after the fetus is born and requires measuring
blood loss with a calibrated drape or by weighing blood-
soaked cloths, pads, and clots [31]. In our study, we also
monitored bleeding with standard pads of 10× 10 cm2. We
did not see any significant difference in pad follow-up be-
tween our two groups.

Factors such as the patient’s body mass index (BMI)
and the patient’s individual tolerance for blood loss may in-
fluence the risk of postpartum hemorrhage. Therefore, if
postpartum hemorrhage is defined only in terms of blood
loss, it can be misleading. Because, even with a blood loss
of more than 1000 mL due to the increased blood volume
during pregnancy, the signs and symptoms of shock may
not be detected in the pregnant woman. Even in these cases,
tachycardia is often the only finding. This situation ob-
scures the extent of bleeding, causing errors and difficul-
ties in the clinical evaluation of obstetric hemorrhage [32].
However, the inability to perform laboratory tests and blood
gas analyzes immediately is another reason for the delay
in the diagnosis of postpartum hemorrhage. A multidisci-
plinary approach is required for the diagnosis of postpar-
tum hemorrhage. Physical condition and vital signs, clini-
cal symptoms, speed and amound of bleeding should also
be considered [33].

One of the biggest problems is how to accurately mea-
sure the amount of blood lost. The limited data available
on this subject is that there is no gold standard method [34].
We calculated the amount of bleeding after CS by compar-
ing the pad follow-up and postoperative and preoperative
hemoglobin and hematocrit values.

In our study, as a second theory, we thought that by
applying external pressure to the uterus, bleeding after CS
could be reduced. Namely, uterine massage [35] aiming
to provide contraction of the uterus with fundus pressure,
uterine balloon tamponademethods aiming to stop bleeding
by applying internal pressure to the uterus [36,37], uterine
compression sutures that are reported to provide hemosta-
sis with 90% success by shrinking the uterine cavity as in
bimanual uterine compression (B-Lynch, Hayman, Pereira,
Square suture, U sutures, Matsubara, etc.) [38]. Some
of the above-mentioned methods are effective in reducing
postpartum uterine bleeding by applying pressure to the
uterus from the inside, some from the outside and shrinking

the uterine cavity. Based on this pressure effect, we investi-
gated its effectiveness as a method for reducing the amount
of bleeding after CS by applying abdominal fundal pressure
to the uterus in the first 6 hours postpartum. As a result of
our study, the amount of bleeding was statistically signif-
icantly higher than in our control group. However, when
we evaluated it clinically, there was no difference in terms
of anemia. In our opinion, the sandbag left on the uterine
fundus disrupted the anteflexion position of the uterus and
brought it to the extension position. We obtained informa-
tion about the position of the uterus by magnetic resonance
imaging (MRI) in some of our patients who had and did not
apply sandbags. As a result of MRI, we observed that the
uterus lengthened towards the umbilicus and the anteflex-
ion position was impaired, as if the uterus was in atony in
the weight-applied group. According to the results of our
study, sandbag application does not seem to reduce bleed-
ing after CS. However, sandbag application may be bene-
ficial in preventing complications such as incision bleed-
ing, hematomas or rectus hematoma formation due to the
local pressure effect on the skin and subcutaneous tissues.
However, in our study cutaneous, subcutaneous or rectus
hematoma was not observed in any of our patients in either
group we could not comment on this issue.

In cases where we did not apply weight, we experi-
enced that the uterus contracted like a fist. Our MRI find-
ings showed that weight application could not have a posi-
tive effect on uterine contractions contrary to our previous
thought. This position disorder and continuous pressure
effect in the uterus disrupted the synchronization of uter-
ine contractions and was not effective in reducing bleeding.
Because if we think like the B-Lynch effect, while the ante-
flexion position of the uterus reduces bleeding, we have dis-
rupted this position with a sandbag. Disruption of the post-
partum position of the uterus may have caused dysfunction
in the contraction of the spiral arteries by the myometrium
by disrupting the contraction pattern of the myometrium,
or it may have created a trauma effect [23,24]. In addition,
the sandbag may have caused myometrial muscle fatigue
by encouraging continuous contraction of the myometrium
due to uterine pressure. Zhao et al. [39] used a multifunc-
tional airbag abdominal compression belt in the second and
third stages of labor in a study. As a result of the study, the
internal pressure of the belt was closely monitored and ap-
propriately adjusted to the patient. It has been reported that
the multifunctional airbag abdominal compression belt can
accelerate the second and third stages of labor, prevent post-
partum hemorrhage and promote natural birth. The sand-
bag we used in our study can look like to the multifunc-
tional airbag abdominal pressure belt. Because the purpose
of both is to apply pressure to the uterine fundus. However,
the multifunctional airbag abdominal compression belt has
been used to facilitate childbirth. Pressure adjustment con-
trol has also been made in this belt. Pressure setting con-
trol can be very important during labor. Because there is
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a fetus that may be at risk. This pressure setting can also
be lowered if the fetus is in distress during delivery. How-
ever, in our sandbag application, there is no controlled pres-
sure setting, it presses the fundus as much as the weight
of the sandbag. However, since we apply the sandbag af-
ter birth, we will not have a problem such as fetal distress.
As a result, it is similar to our study that the described belt
application has been shown to reduce the amount of post-
partum hemorrhage as well as facilitating childbirth. How-
ever, we showed that sandbag application did not reduce the
amount of postpartum bleeding. The reason for this differ-
ence may be due to the fact that the belt is more applicable
and pressure-adjusted and was applied during delivery. In
addition, sandbag application can be considered as a prim-
itive method. However, our sandbag application can apply
uterine pressure from the abdomen in non-invasive ways
and can give an idea about the construction of pressure-
adjusted compressor devices.

One of the limitations of our study is that the preg-
nant women included in the study were between 24 weeks
and 41 weeks, not grouping separately according to ges-
tational weeks, and the inclusion of pregnant women with
primary and previous CS. Another limitation is that we do
not differentiate between spinal and general anesthesia in
both groups. Our third limitation, it should be taken into
account that the bleeding monitoring with the pad can be
interpreted differently between individuals and its reliabil-
ity in estimating blood loss is not very good. In this context,
in order to increase our reliability in predicting blood loss,
we tried to determine the amount of bleeding according to
pre- and postoperative hemoglobin values, as well as hem-
orrhage follow-up with the pad.

The strength of our study is that contrary to expecta-
tions, we showed that the application of fundal compres-
sion did not reduce the amount of bleeding after cesarean
section, but on the contrary, it may increase the amount of
bleeding. Another strength of our study is that it is the first
study in this field.

5. Conclusions
Abdominal application of fundal weight after CS has

no effect on reducing post cesarean hemorrhage. Weight
application does not reduce bleeding by disrupting the post-
partum position of the uterus. However, weight applica-
tion may be effective if devices such as pressure adjustable
weight belts are developed.

Availability of Data and Materials
The datasets used and/or analyzed during the current

study are available from the corresponding author on rea-
sonable request.

Author Contributions
ŞP and RA designed the study and performed the re-

search. ŞP, NY, HBK performed the research, collected
data. SCO analyzied the data, helped and advised on writ-
ing manuscript. ŞP and RA wrote manuscript. MY ana-
lyzied the data. All authors contributed to editorial changes
in the manuscript. All authors read and approved the fi-
nal manuscript. All authors have participated sufficiently
in the work and agreed to be accountable for all aspects of
the work.

Ethics Approval and Consent to Participate
Approval was obtained from the Ethics Committee

of Fırat University for this prospective randomized single-
center study (Ethics committee date = 15.10.2020; decision
no = 2020/14-02). Written informed consent was obtained
from the participants.

Acknowledgment
Not applicable.

Funding
This research received no external funding.

Conflict of Interest
The authors declare no conflict of interest. Süleyman

Cemil Oğlak is serving as one of the Guest editors of this
journal. We declare that Süleyman Cemil Oğlak had no in-
volvement in the peer review of this article and has no ac-
cess to information regarding its peer review. Full responsi-
bility for the editorial process for this article was delegated
to Michael H. Dahan.

References
[1] Hamilton BE, Martin JA, Osterman MJ. Vital statistics rapid re-

lease. Birth. 2019; 35: 39.
[2] Nakamura-Pereira M, do Carmo Leal M, Esteves-Pereira AP,

Domingues RMSM, Torres JA, Dias MAB, et al. Use of Robson
classification to assess cesarean section rate in Brazil: the role
of source of payment for childbirth. Reproductive Health. 2016;
13: 128.

[3] Eyi EGY,Mollamahmutoglu L. An analysis of the high cesarean
section rates in Turkey by Robson classification. The Journal of
Maternal-Fetal and Neonatal Medicine. 2021; 34: 2682–2692.

[4] Fawcus S, Moodley J. Postpartum haemorrhage associated with
caesarean section and caesarean hysterectomy. Best Practice and
Research in Clinical Obstetrics and Gynaecology. 2013; 27:
233–249.

[5] Parant O, Guerby P, Bayoumeu F. Obstetric and anesthetic
specificities in the management of a postpartum hemorrhage
(PPH) associated with cesarean section. Journal de Gynecolo-
gie, Obstetrique et Biologie de la Reproduction. 2014; 43:1104–
1122.

[6] Deneux-Tharaux C, Bonnet M-P, Tort J. Epidemiology of post-
partum haemorrhage. Journal deGynecologie, Obstetrique et Bi-
ologie de la Reproduction. 2014; 43: 936–950.

[7] Say L, Chou D, Gemmill A, Tunçalp, Moller A, Daniels J, et al.

6

https://www.imrpress.com


Global causes of maternal death: a WHO systematic analysis.
The Lancet Global Health. 2014; 2: e323–e333.

[8] World Health Organization. WHO recommendations: uteroton-
ics for the prevention of postpartum haemorrhage. World Health
Organization: Geneva. 2018.

[9] Carroli G, Cuesta C, Abalos E, Gulmezoglu AM. Epidemiology
of postpartum haemorrhage: a systematic review. Best Practice
and Research Clinical Obstetrics and Gynaecology. 2008; 22:
999–1012.

[10] American College of Obstetricians and Gynecologists. Practice
bulletin no. 183: Postpartum hemorrhage. Obstetrics and Gyne-
cology. 2017; 130: e168–e186.

[11] Jin B, Du Y, Zhang F, Zhang K, Wang L, Cui L. Carbetocin for
the prevention of postpartum hemorrhage: a systematic review
and meta-analysis of randomized controlled trials. The Journal
of Maternal-Fetal and Neonatal Medicine. 2016; 29: 400–407.

[12] Begley C M, Gyte G M L, Devane D, Weeks A, Biesty LM. Ac-
tive versus expectant management for women in the third stage
of labour. Cochrane Database of Systematic Reviews. 2015;
CD007412.

[13] Deneux-Tharaux C, Bonnet M-P, Tort J. Epidemiology of post-
partum haemorrhage. Journal deGynecologie, Obstetrique et Bi-
ologie de la Reproduction. 2014; 43: 936–950.

[14] Kim TH, Lee HH, Kim JM, Ryu AL, Chung SH, Lee WS. Uter-
ine artery embolization for primary postpartum hemorrhage. Ira-
nian Journal of Reproductive Medicine. 2013; 11:511–518.

[15] American College of Obstetricians and Gynecologists Prac-
tice Bulletin: Clinical management guidelines for obstetrician-
gynecologists Number 76, October 2006: postpartum hemor-
rhage. Obstetrics and Gynecology. 2006; 108: 1039–1047.

[16] Subramaniam A, Abramovici AR, Szychowski JM, Roach M,
Owen J, Biggio JR, et al. Higher-dose oxytocin to prevent ob-
stetric hemorrhage at vaginal delivery-does duration of infu-
sion matter? American Journal of Perinatology. 2014; 31:1003–
1008.

[17] ACOG COMMITTEE OPINION. Quantitative Blood Loss in
Obstetric Hemorrhage: ACOGCOMMITTEEOPINION,Num-
ber 794. Obstetrics and Gynecology. 2019; 134: e150–e156

[18] Basil‐Kway V, Castillo‐Reyther R, Domínguez‐Salgado LA,
Espinosa‐Tanguma R, Medina, Gordillo‐Moscoso A. Early
prognostic capacity of serum lactate for severe postpartum hem-
orrhage. International Journal of Gynecology and Obstetrics.
2021; 153: 483–488.

[19] Gerdessen L, Meybohm P, Choorapoikayil S, Herrmann E,
Taeuber I, Neef V, et al. Comparison of common perioperative
blood loss estimation techniques: a systematic review and meta-
analysis. Journal of Clinical Monitoring and Computing. 2021;
35: 245–258.

[20] American College of Obstetricians and Gynecologists.
ACOG Practice Bulletin: Clinical Management Guidelines
for Obstetrician-Gynecologists Number 76, October 2006:
postpartum hemorrhage. Obstetrics and Gynecology. 2006;
108: 1039–1047.

[21] Hofmeyr GJ, Abdel-Aleem H, Abdel-Aleem MA. Uter-
ine massage for preventing postpartum haemorrhage.
Cochrane Cochrane Database of Systematic Reviews. 2013; 7:
CD006431.

[22] Wray S, Arrowsmith S, Sharp A. Pharmacological Interventions
in Labor and Delivery. Annual Review of Pharmacology and
Toxicology. 2023; 63: 471–489.

[23] Lockwood C, Schatz F. A biological model for the regulation of
peri-implantational hemostasis and menstruation. Journal of the
Society for Gynecologic Investigation. 1996; 3: 159–165.

[24] Lockwood C, Krikun G, Schatz F. The Decidua Regulates
Hemostasis in Human Endometrium. Seminars in Reproductive
Medicine. 1999; 17: 45–51.

[25] ACOG educational bulletin. American College of Obstetricians
andGynecologists. International Journal of Gynecology andOb-
stetrics. 1998; 61: 79–86.

[26] Humphries A, Mirjalili SA, Tarr GP, Thompson JMD, Stone P.
The effect of supine positioning onmaternal hemodynamics dur-
ing late pregnancy. The Journal of Maternal-Fetal and Neonatal
Medicine. 2019; 32: 3923–3930.

[27] Milsom I, Forssman L. Factors influencing aortocaval compres-
sion in late pregnancy. American Journal of Obstetrics and Gy-
necology. 1984; 148: 764–771.

[28] Rossi A, Cornette J, Johnson MR, Karamermer Y, Springeling
T, Opic P, et al. Quantitative cardiovascular magnetic resonance
in pregnant women: cross-sectional analysis of physiological
parameters throughout pregnancy and the impact of the supine
position. Journal of Cardiovascular Magnetic Resonance. 2011;
13: 31.

[29] Kim TY, Ryu DH. The effect of fundal pressure at Caesarean
section on maternal haemodynamics. Anaesthesia. 2006; 61:
434–438.

[30] Lalonde A, Daviss BA, Acosta A, Herschderfer K. Postpartum
hemorrhage today: ICM/FIGO initiative 2004-2006. Interna-
tional Journal of Gynecology and Obstetrics. 2006; 94: 243–
253.

[31] Street, NW. Quantification of blood loss. AWHONN practice
brief number 1. Journal of Obstetric Gynecologic and Neonatal
Nursing. 2015; 44: 158–160.

[32] Pacagnella RC, Souza JP, Durocher J, Perel P, Blum J, Winikoff
B, et al. A systematic review of the relationship between blood
loss and clinical signs. PLoS ONE. 2013;8: e57594.

[33] Hofer S, Blaha J, Collins PW, Ducloy-Bouthors A, Guasch E,
Labate F, et al. Haemostatic support in postpartum haemorrhage:
A review of the literature and expert opinion. European Journal
of Anaesthesiology. 2023; 40: 29–38.

[34] Razvi K, Chua S, Arulkumaran S, Ratnam SS. A comparison
between visual estimation and laboratory determination of blood
loss during the 3rd stage of labor. Australian and New Zealand
Journal of Obstetrics and Gynaecology. 1996; 36: 152–154.

[35] Hofmeyr GJ, Abdel-Aleem H, Abdel-Aleem MA. Uterine
massage for preventing postpartum haemorrhage. Cochrane
Database of Systematic Reviews. 2015; 12: 114.

[36] Maier RC. Control of postpartum hemorrhage with uterine pack-
ing. American Journal of Obstetrics and Gynecology. 1993; 169:
317–323.

[37] De Loor JA, van Dam PA. Foley catheters for uncontrollable ob-
stetric or gynecologic hemorrhage. Obstetrics and Gynecology.
1996; 88: 737–737.

[38] Fotopoulou C, Dudenhausen JW. Uterine compression sutures
for preserving fertility in severe postpartum haemorrhage: an
overview 13 years after the first description. Journal of Obstet-
rics and Gynaecology. 2010; 30: 339–349.

[39] Zhao S, Wen J, Niu J, Xia J, Zhou L, Zou W. The clinical re-
search into the application of multifunctional airbag abdomi-
nal pressure belt in midwifery and in the prevention of postpar-
tum hemorrhage. The Journal of Maternal-Fetal and Neonatal
Medicine. 2018; 31: 128–134.

7

https://www.imrpress.com

	1. Introduction
	2. Material and Methods
	2.1 Study Design
	2.2 Inclusion Criteria
	2.3 Exclusion Criteria
	2.4 Patient Selection 
	2.5 Sampling Technique
	2.6 Postoperative Monitoring
	2.7 Determination of the Amount of Postoperative Blood Loss
	2.8 Statistical Analysis

	3. Results
	4. Discussion
	5. Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

