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Postpartum hemorrhage –  
a major obstetrical emergency. 

Causes and treatment

Introduction. Postpartum hemorrhage (PPH) is a sig ni fi
cant maternal health concern, representing a major cause 
of obstetric mortality globally. Materials and method. In 
this retrospective study, we analyzed cases of postpartum 
he mor rhage, from April 2019 to April 2021, from the “Bucur” 
Maternity, Bucharest. Results. This study included 100 cases 
of postpartum hemorrhage. Among them, 30 oc curred 
after caesarean sections and 70 occurred fol lo wing vaginal 
deliveries. The identified causes of PPH after caesarean 
section were uterine atony (90%), placental retention 
(6.66%) and uterine rupture (3.33%). For PPH after vaginal 
delivery, uterine atony was identified as the most common 
cause in 38 patients. Multiparity was the most frequent 
cause of uterine atony. Conclusions. The most com mon 
cause of postpartum hemorrhage was uterine ato ny, 
being more frequent after caesarean section. SARSCoV2 
infection correlated with an increased frequency of uterine 
atony and postpartum hemorrhage. 
Keywords: postpartum hemorrhage, uterine atony, 
caesarean section

Introducere. Hemoragia postpartum (HPP) este o pro ble mă 
semnificativă de sănătate maternă, reprezentând o cauză 
majoră de mortalitate obstetricală la nivel global. Ma te ria le 
și metodă. În acest studiu retrospectiv, am ana li zat cazuri 
de hemoragie postpartum, din aprilie 2019 până în aprilie 
2021, de la Maternitatea „Bucur”, Bu cu rești. Rezultate. Stu
diul de față a inclus 100 de ca zuri de hemoragie postpar tum, 
dintre care 30 au apă rut după cezariană și 70 după nașteri 
vaginale. Cau ze le identificate ale HPP după ce za riană au fost 
ato nia ute ri nă (90%), retenția placentară (6,66%) și rup tu ra 
ute ri nă (3,33%). În cazul HPP după nașterea va gi na lă, ato nia 
uterină a fost identificată ca fiind cea mai frec ven tă cauză, 
la 38 de paciente. Multiparitatea a fost cea mai comună 
cauză a atoniei uterine. Concluzii. Cea mai frec ven tă cauză 
a hemoragiei postpartum a fost ato nia uterină, fiind mai 
frecventă după operația ce za ria nă. In fec ția cu SARSCoV2 
sa corelat cu o frecvență cres cu tă a atoniei uterine și a 
hemoragiei postpartum.
Cuvinte-cheie: hemoragie postpartum, atonie uterină, 
operație cezariană
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Introduction 
Postpartum hemorrhage (PPH) represents a major 

maternal health issue, being one of the leading causes of 
maternal mortality globally, accounting for over half of 
maternal deaths occurring within the first 24 hours after 
childbirth(1). The incidence of postpartum hemorrhage 
varies between 5% and 15% of parturients, being defined 
as the bleeding occurring in the third and fourth stages 
of labor that exceeds 500 ml for vaginal birth and 1000 
ml for caesarean section(2). Due to the often imprecise as-
sessment of bleeding, PPH can also be defined as bleeding 
leading to a decrease in hematocrit by more than 10% or 
as bleeding requiring correction through transfusion(3).

The causes of PPH are divided based on the stage of 
childbirth when it occurs. In the third stage, the cause may 
be retained placenta, while in the fourth stage, the causes 
of PPH can include retained placental fragments or uter-
ine atony. Additionally, pelvic-genital traumatic injuries 
or coagulopathies can be causes of PPH in both stages(4). 

There are numerous risk factors for PPH, including 
polyhydramnios, multiple pregnancies, precipitous or 
prolonged labor, chorioamnionitis, uterine malforma-
tions, multiparity, placenta praevia, abnormal placental 
adherence, cervical, vaginal or perineal injuries, uter-
ine rupture or inversion, and coagulation disorders(5). 
However, there are multiple cases where PPH occurs 
in the absence of any risk factors, with the control of 
postpartum hemorrhage primarily depending on uterine 
contractions, and to a lesser extent on the activation of 
the coagulation cascade or other factors.

This study aims to highlight the experience of our 
clinic regarding PPH, based on patients’ characteristics, 
causes of PPH, treatment and outcome.

Materials and method
This is a retrospective, observational and analytical 

study realized in the “Bucur” Maternity which is the 
Obstetrics-Gynecology Department of the “Sf. Ioan” 
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Emergency Clinical Hospital, Bucharest, from April 
2019 to April 2021. It included a randomized analysis 
of postpartum hemorrhage cases. The study population 
consisted of 100 patients whose medical records, labo-
ratory results and operative protocols were analyzed.

The following parameters were evaluated: patients’ 
age, admission symptoms, obstetrical history, mode of 
delivery, gestational age, fetal presentation, fetal birth 
weight, Apgar score, preexisting maternal conditions, 
SARS-CoV-2 infection, tobacco use during pregnancy, 
length of postpartum hospitalization, Rh incompatibil-
ity, complications during pregnancy, complications dur-
ing childbirth, postpartum complications, episiotomy, 
causes of postpartum hemorrhage, presence of uterine 
scar, management of postpartum hemorrhage – phar-
macological treatment (uterotonics administered, fluid 
therapy, blood transfusion), non-surgical treatment 
(uterine tamponade, manual or instrumental control of 
uterine cavity), surgical treatment (suturing lacerations, 
compressive sutures, vascular ligatures, hysterectomy) 
and, also, laboratory tests.

The collected data were centralized and analyzed us-
ing the IBM SPSS Statistics software version 28.

Results
The present study included 100 cases of postpartum 

hemorrhage. Among them, 30 occurred after caesarean 
sections and 70 occurred following vaginal deliveries. 
Among the vaginal deliveries, 63 were spontaneous cra-
nial presentation births, two were breech presentations 
assisted with Bracht maneuver, and five were spontane-
ous home births that resulted in hospitalization due to 
massive hemorrhage during the fourth stage of labor.

The patients included in the study were between 17 
and 44 years old, with an average age of 31 years old. Of 
these, 20% were primiparous and 80% were multiparous, 
with an average parity of five pregnancies. The mean 
gestational age was 37.5 weeks, with the lowest being 
26 weeks, in two patients. In one of these two cases, 
there was placenta accreta leading to postpartum tissue 
retention and massive bleeding.

During the study period, there were 70 cases with 
PPH after vaginal delivery, with uterine atony identified 
as the most common cause, in 38 patients. In the study, 
multiparity was identified as the most frequent cause of 
uterine atony, while in six cases, uterine atony occurred 
without an identified cause. 

The second most common cause were lesions, which 
occurred in 22 cases. Obstetrical lesions included peri neal 
lacerations (12 cases), cervical ruptures (seven cases), and 
vaginal lacerations (three cases). Surgical treatment with 
suturing of the lacerations was performed in all cases, 
with favorable outcomes.

Placental retention was identified in seven patients 
which required instrumental uterine cavity control in 
five of them and hematological abnormalities correc-
tion in two cases.

For patients with uterine atony after vaginal deliv-
ery, the conservative management involved additional 

uterotonics and uterine massage. Bimanual uterine mas-
sage was performed in 10 patients, Bakri balloon and 
Foley catheter were used in two cases each, and hyster-
ectomy for hemostasis was performed in two patients. 
Blood transfusions were administered in four cases, 
while fresh frozen plasma and platelet transfusion were 
used in two cases.

In this study, 30 cases of PPH were identified follow-
ing caesarean section. The identified causes of PPH were 
uterine atony (90%), placental retention (6.66%) and 
uterine rupture (3.33%).

Among the factors for uterine atony in caesarean sec-
tions, there were identified 15 cases of placenta praevia, 
six cases of abruptio placentae, one case of uterine rupture, 
and two cases with placenta accreta. The conservative 
management was efficient in 20 cases of 27 patients with 
hemorrhage following caesarean section due to uterine 
atony. B-Lynch sutures were used in one case, Foley cath-
eter was used in two cases, and O’Leary ligature in one 
case. Hysterectomy for hemostasis was performed in two 
patients: in the first case, uterine atony was caused by 
lateral placenta praevia in a primigravida patient with 
no other identifiable risk factors, and the second hyster-
ectomy for hemostasis was performed in a 30-year-old 
patient at 30 weeks of pregnancy with abruptio placentae.

Placental retention was identified as the cause of PPH 
in two cases, both involving placenta accreta. It was iden-
tified a uterine rupture in a 29-year-old patient at 38 
weeks of pregnancy with previous caesarean scar. The 
treatment was represented by hysterorrhaphy.

Using the classification developed by the California 
Maternal Quality Care Collaborative, the patients in-
cluded in the study were categorized into three groups, 
based on various factors, for the estimation of the risk 
of developing postpartum hemorrhage (low, medium, 
or high risk).

Out of the 100 patients who experienced PPH, 66% of 
them were identified as being in a risk group, with 33% 
in the high-risk group. The remaining 34 patients had 
no identifiable pre-PPH risk factors.

Patients who experienced PPH after vaginal deliv-
ery were predominantly identified in the medium-risk 
group (29 out of 70 patients), with the most common fac-
tor being multiparity (having more than four previous 
vaginal deliveries). This correlates with the fact that the 
overall study group had an average of five pregnancies, 
and multiparity is a well-known risk factor for uterine 
atony and PPH.

On the other hand, patients who gave birth by cae-
sarean section had a predominantly high risk (25 out 
of 30 patients). This result was predictable because the 
risk factors (placenta praevia, placenta accreta) were the 
indications for caesarean section.

Table 2 presents the correlations between patients’ 
risk of developing PPH (risk calculated using the CMQCC 
classification) and various variables. It reveals a posi-
tive correlation with the mode of delivery, meaning that 
patients with a high risk mostly gave birth by caesarean 
section. We highlight the positive correlation between 
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SARS-CoV-2 infection and the risk, indicating that the 
majority of patients infected with SARS-CoV-2 were cat-
egorized into the high-risk group for PPH.

SARS-CoV-2 infection was identified in 13 patients 
in the entire cohort (13%).

Regarding SARS-CoV-2 infection in patients with PPH, 
we identified the following relevant correlations: there 
was a negative relationship between the Apgar score and 
SARS-CoV-2 infection, meaning that in COVID-19 the 
Apgar score of the newborns was lower. Additionally, 
it appears that there is a negative relationship between 
gestation, parity and SARS-CoV-2 infection, specifically 
that infection was predominantly present in individuals 
with lower gestation and parity. On the other hand, the 
relationships between the mode of delivery, the number 
of days of hospitalization and SARS-CoV-2 infection were 
positive, meaning that the infection was predominantly 
present in PPH patients who gave birth by caesarean 
section and had a longer hospital stay. The relationship 

between tobacco use and SARS-CoV-2 infection was nega-
tive, indicating that nonsmokers were predominantly 
infected.

Discussion
Postpartum hemorrhage remains the primary cause 

of maternal morbidity and mortality in Romania. Glob-
ally, it represents the leading preventable cause of ma-
ternal morbidity and mortality(2). The new management 
protocols, medications and treatment modalities have 
improved the patients outcomes and reduced the number 
of complications in postpartum hemorrhage.

In this study, we analyzed the maternal outcomes 
of 100 patients discharged with a primary diagnosis of 
postpartum hemorrhage (period III or IV). These 100 
cases represent approximately 2.5% of all births that 
occurred during the analyzed period in the “Bucur” Ma-
ternity (in the literature, the percentage varies from 2% 
to 10%)(3).

Mode of delivery SARS-CoV-2 
Infection

Manual control of uterine 
cavity

Instrumental uterine 
cavity control

Risk
r = 0.647** r = 0.403** r = 0.368** r = 0.277**

r <0.001 r <0.01 r <0.001 r <0.01

Table 2 Correlations between the risk of developing PPH and various parameters

Table 3 Correlations between SARS-CoV-2 infection and other parameters

Apgar score Gestation Parity Mode  
of delivery

Tobacco  
consumption

No. of 
hospitalization 

days

SARS-CoV-2 
infection

r = -0.330** r = -0.312** r = -0.389** r = 0.461** r = -0.290** r = 0.223**

r = 0.001 r = 0.002 r <0.001 r <0.01 r = 0.003 r

 r = 0.049 r = 0.024 r = 0.006 r = 0.016 r = 0.024 r = 0.014

Total After caesarean section After vaginal delivery

Total number of patients 100 30 70

Without risk 34 1 33

Medium risk 33 4 29

High risk 33 25 8

Table 1 Comparative analysis of the number of patients identified with medium or high risk  
for PPH, based on the mode of delivery
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In the entire study cohort, there were no maternal 
deaths or reinterventions after discharge. Hysterectomy 
for hemostasis was performed in four patients (4% of 
cases) of PPH for uterine atony. These results are consist-
ent with those from the specialized literature, which rec-
ognizes atony and uterine rupture as the most common 
causes for emergency hysterectomy. More recent reports 
also include placenta accreta as a frequent factor(6).

The most frequent cause of postpartum hemorrhage 
in our study was uterine atony, being present in 65% of 
cases. This percentage varied depending on the type of 
delivery – after vaginal delivery, 53.2% of cases were at-
tributed to uterine atony, while after caesarean section, 
90% of cases were due to uterine atony. This percent-
age is lower than the one found in literature, as atony 
is described as responsible for at least 75% of cases of 
postpartum hemorrhage cases(7).

The causes of uterine atony were various, multipari ty 
being the most common cause in the group of patients 
who gave birth vaginally (in nine cases), while in the group 
of patients who gave birth by caesarean section, placenta 
praevia was the predominant cause of PPH (in 15 cases). 
These are well-established risk factors for uterine atony. 
However, a substantial proportion of postpartum atony 
occurs without any identified risk factors or causes(8).

Reducing morbidity among women with severe post-
partum hemorrhage could be achieved when quantita-
tive estimations of blood loss are used as a component of 
maternal safety protocols. However, a recent Cochrane 
review and meta-analysis did not show evidence that 
quantitative blood loss estimation reduces the need for 
uterotonics, blood transfusions, or the use of volume 
expanders during postpartum hemorrhage(9).

In cases of postpartum hemorrhage caused by uterine 
atony, the first step in the management is bimanual 
uterine massage, which is used to stimulate endogenous 
prostaglandins(10).

Pharmacological treatment was used postpartum in 
all patients diagnosed with postpartum hemorrhage. 
This consisted in prophylactic or simultaneous admin-
istration of uterotonics with uterine massage. This con-
servative management of postpartum atony was overall 
effective in treating 80% of cases, with a higher suc-
cess rate in patients who gave birth vaginally (84.21%) 
compared to those who gave birth by caesarean section 
(74.07%). The primary uterotonics used were oxytocin 
(administered intravenously or intramuscularly) and 
ergometrine in most situations, except for cases with 
contraindications for ergometrine (hypertension), where 
oxytocin was used. This prioritized use aligns with the 
international studies. In a meta-analysis conducted in 
2018, the best results in treating postpartum hemor-
rhage were seen with the combination of ergometrine + 
oxytocin, carbetocin, or misoprostol(10,11).

In our study cohort, the Bakri balloon was used in a 
case of post-vaginal delivery uterine atony. On the other 
hand, Foley catheters were used in three cases, one case 
after vaginal delivery atony and two cases after caesarean 
section atony. In all identified cases, these methods were 

sufficient to stop postpartum hemorrhage. In a meta-
analysis that included over 4700 patients with postpar-
tum hemorrhage, the success rate of uterine tamponade 
with the Bakri balloon was 85.9% overall. The response 
was more effective when the balloon was used after vagi-
nal delivery (87%) compared to its use after caesarean 
section (81.7%)(12). In our study, these treatment methods 
(Bakri balloon or Foley catheter) were used in a very small 
percentage of cases, but they had a 100% effectiveness 
in the cases where they were applied. This difference in 
results from the study’s patient cohort is much smaller 
compared to the number of patients in the meta-analysis 
conducted by Suarez et al.(11)

Interesting results emerged from correlations regard-
ing SARS-CoV-2 infection since the “Bucur” Maternity 
became a hospital dedicated to pregnant patients in-
fected with SARS-CoV-2. Positive patients with this 
virus were admitted from March 2021. In the patient 
group analyzed, SARS-CoV-2 infection was present in 
13% of cases. In these patients, the cause of postpartum 
hemorrhage was predominantly uterine atony, with only 
one case related to placental retention. Furthermore, 
SARS-CoV-2 infection during pregnancy was more fre-
quent in patients identified in the high-risk group for 
postpartum hemorrhage and in patients who gave birth 
by caesarean section. This correlates with the amount 
of saline solution administered to SARS-CoV-2 positive 
patients which was higher compared to SARS-CoV-2 
negative patients.

Moreover, our study shows that SARS-CoV-2 infec-
tion correlated negatively with the Apgar score, mean-
ing that the infection was present in mothers who gave 
birth to infants with lower Apgar scores. Additionally, 
the infected patients required a longer hospital stay. 
The infection was more frequent in nonsmokers. Stu-
dies have demonstrated a direct relationship between 
coronaviruses and spontaneous abortion, preterm birth, 
intrauterine growth restriction and disseminated in-
travascular coagulation(13). Some studies suggest that 
COVID-19 is associated with increased rates of preterm 
birth, the need for caesarean section and with lower 
Apgar scores(13-15). Another retrospective study proved 
that SARS-CoV-2 infection does not correlate with an 
increased risk of postpartum hemorrhage or with higher 
morbidity. The same study identified that pregnancies 
with SARS-CoV-2 had a higher incidence of premature 
birth and severe preeclampsia(16). 

Conclusions 
The most common cause of postpartum hemorrhage 

identified in our study was uterine atony. Uterine atony 
was more frequent after caesarean section. Postpartum 
hemorrhage can occur in patients without identified 
risk factors. SARS-CoV-2 infection correlated with an 
increased frequency of uterine atony and postpartum 
hemorrhage. The conservative management in the treat-
ment of postpartum atony was more effective in patients 
who gave birth vaginally, compared to those who gave 
birth by caesarean section.   n
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