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Abstract: We aimed to show to patients the benefit of post-partum haemorrhage prophylaxis treatment and the effectiveness as a
uterotonic agent of the combined use of methylergonovine and oxytocin infusion in the prevention of haemorrhage during and
after Caesarean section, by comparison with a control group which received oxytocin infusion only. Two groups of patients
undergoing Caesarean section at the same clinic were included in the study. A combination of methylergonovine and oxytocin
was administered to the first group during the intra-operative and post-operative periods. The second group did not receive
methylergonovine and was administered only with oxytocin infusion in the intra-operative and post-operative periods. Pre-opera-
tive and post-operative haemogram readings were taken for all patients in each of the groups for comparison. No difference was
found between the two groups with regard to mean ages and pre-operative haemogram values. The decrease in post-operative
haemoglobin values for the group administered with methylergonovine maleate and oxytocin was found to be significantly
greater than for the group administered with oxytocin only. Results indicated that prophylactic methylergonovine treatment was
clearly successful for the patients and no adverse side effects were found. The routine use of methylergonovine and oxytocin
infusion in combination during the intra-operative period of Caesarean section reduced the level of post-partum haemorrhage
considerably. We believe that this procedure will also reduce the risk of uterine atony, but clearly, prospective studies will be
necessary in future to confirm this assumption.

In recent years, there has been a marked increase in the
number of Caesarean sections carried out. This can be attribu-
ted largely to the rise in the rate of primary elective Caesarean
section. In turn, this has led to a higher frequency of placenta
previa, uterine atony and post-partum haemorrhage.
The increased prevalence of post-partum haemorrhage

across the world is of particular concern as it is widely recog-
nized as a major contributor to maternal mortality. Studies
have estimated that post-partum haemorrhage might account
for as much as 30% of maternal mortality and its incidence all
over the world ranged from 2 to 11% of all childbirths [1,2].
The frequency of post-partum haemorrhage was found to be
higher in underdeveloped regions such as Africa, Asia and
Latin America [3]. The currently accepted definition is to con-
sider post-partum haemorrhage as blood loss of more than
500 mL whatever the type of delivery and severity as blood
loss beyond 1000 mL [4]. The American College of Obstetri-
cians and Gynaecologists adjudged that a decrease in haemat-
ocrit at a rate of 10% or more constituted post-partum
haemorrhage [5].
Although haemoglobin and haematocrit levels are valuable

diagnostic tools in identifying haemorrhage, they can be mis-
leading in the determination of acute bleeding. Therefore, fol-
low-up of a patient’s vital signs, together with checks of

haemoglobin and haematocrit levels, are necessary diagnostic
tools in establishing the presence of bleeding [6,7].
The aim of the treatment for post-partum haemorrhage is to

restore myometrial contraction. For this purpose, the following
therapeutic options can be used, alone or in combination: stim-
ulation of uterine contractions with manual massage of the
uterus; administration of oxytocin, misoprostol, methyler-
gonovine and ergonovine with ergot derivatives. Note also that
the increased sensitivity of the pregnant uterus to these drugs
contributes to their therapeutic efficacy.
The preferred therapy for the treatment and prevention of

post-partum haemorrhage varies from clinic to clinic. Cur-
rently, there is no consensus on treatment strategies or the
superiority of one treatment over another, particularly with
regard to the prevention of post-partum haemorrhage [8].
The increase in post-partum haemorrhage frequency all

over the world has led to an increase in published studies
on its prevention. In a meta-analysis of 29 studies compar-
ing the administration of misoprostol with intravenous injec-
tions of oxytocin to prevent post-partum haemorrhage, the
haemorrhage frequency for patients who were given prophy-
laxis was found to be similar or less than that for those
who were not. Additionally, it was indicated that the infu-
sion of oxytocin could be more effective than the adminis-
tration of intramuscular misoprostol [9]. From the wide
range of studies of post-partum haemorrhage prophylaxis, a
variety of results have been obtained on treatments and their
efficacies.
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The aim of our study was to show the efficacy of the addi-
tional use of prophylactic methylergonovine maleate and to
discuss cardiovascular risk as an adverse effect in patients rou-
tinely given oxytocin infusion when undergoing Caesarean
section. For this purpose, one group of patients was adminis-
tered a combined treatment comprising methylergonovine mal-
eate and oxytocin infusion, while the other group was given
oxytocin infusion only. The two groups were then compared
by performing pre-operative and post-operative haemogram
follow-up. We aimed to determine the importance of prophy-
lactic treatment for post-partum haemorrhage by comparing
the reduction rates of haemoglobin levels in the post-partum
period. A further aim was to evaluate the efficacy of methyler-
gonovine maleate treatment in the prevention of post-partum
haemorrhage.

Material and Methods

This study was carried out in the Department of Obstetrics and Gyne-
cology of the Medical School Hospital at Recep Tayyip Erdogan
University between 1 June 2012 and 31 May 2014. It was approved
by the Ethics Committee of the School of Medicine of Recep Tayyip
Erdogan University. All the patients included were informed of the
purpose of the study. Our study was a randomized, prospective study.
Also, each patient who was to be administered with methylergonovine
maleate was informed about possible adverse effects, and written
informed consent was obtained.
A total of 1210 patients undergoing Caesarean section were

included in the study. The inclusion criteria were as follows: age, 18–
40 years; gestation ≥34 weeks, gravida 1–3; and all with indications
for Caesarean. Patients with certain conditions were excluded from the
study: those with known pre-eclampsia, eclampsia and hypertensive
disease; patients with coagulation disorder; patients who had been
given blood transfusion; those diagnosed with severe anaemia
(Hb<7 gr/dL) and polycythemia vera (Hb>16 gr/dL), as they might
increase the risk of haemorrhage and cause ischaemia; and patients
with known ischaemic heart disease, cerebrovascular disease or periph-
eral vascular disease, and with no post-partum uterine atony which
would require additional medical therapy or blood transfusion due to
change in haemoglobin levels. Combined treatment (methylergonovine
maleate and oxytocin infusion) was administered during the intra-
operative and post-operative period to the first group of 295 women
undergoing Caesarean section, while no methylergonovine maleate
was given to the second group of 915 women; they received oxytocin
infusion only.
Oxytocin intravenous infusion was given as 20 units in 500 mL of

lactated Ringer’s at 333 cc per hour in the operating room after deliv-
ery of the placenta and 30 units in 1000 mL of lactated Ringer’s at
333 cc per hour in the post-operative periods, respectively, to both
patient groups. Additionally, for the second group (the 295 patients),
0.2 mg of methylergonovine was also administered intramuscularly in
the first minute after delivery and post-operatively after 3 hr due to its
effect duration. The effect duration of methylergonovine is approxi-
mately 3 hr when used intramuscularly. Haemogram readings were
taken for all patients included in the study. These were noted during
the pre-operative period and in the post-operative fourth hour, and
haemoglobin readings were taken in the fourth hour. To determine the
presence of acute haemorrhage in all of the patients, hourly follow-up
checks of blood pressure and pulse rate, urine output and vaginal
bleeding were carried out during the post-operative period. In the
absence of haemorrhage symptoms, a haemogram measurement was
taken once in the first 24-hr post-operative period of clinical follow-
up. To detect any adverse effects of the drug in the patients adminis-

tered with methylergonovine maleate, hourly follow-up checks were
carried out by assistant doctors on the patients for the presence of nau-
sea, vomitus, tinnitus, bradycardia, tachycardia, hypertension, allergic
reaction, diarrhoea and chest pain, in addition to the follow-up for
post-partum haemorrhage and vital signs.
Haemogram readings of all patients included in the study were car-

ried out using the same equipment and by the same biochemistry spe-
cialist. The Beckman method was used to evaluate blood haemoglobin
levels, and the readings were taken using a Beckman Coulter analyser.

Statistical analysis. The NCSS (Number Cruncher Statistical System)
2007 & PASS (Power Analysis and Sample Size) 2008 Statistical
Software (Utah, USA) program was used for the statistical analysis.
For the evaluation of study data, including the comparisons of
descriptive statistical methods (Mean, Standard Deviation, Median,
Frequency, Ratio, Minimum, and Maximum) as well as quantitative
data, a Student’s t-test was used for intergroup comparisons of the
parameters with normal distribution, and a Mann–Whitney U-test was
used for intergroup comparisons of the parameters without normal
distribution. A paired samples t-test was used for pre-operative and
post-operative comparisons of the parameters with normal
distribution. Significance was evaluated at the level of p < 0.01 and
p < 0.05.

Results

This study was carried out on 1264 patients undergoing Cae-
sarean section in the Department of Obstetrics and Gynecol-
ogy of the Medical School Hospital at Recep Tayyip Erdogan
University between 1 June 2012 and 31 May 2014. Fifty-four
patients were excluded from the study because some of them
(n = 18) refused and others (n = 36) had coronary artery dis-
eases or the increasing risk factors for coronary artery dis-
eases. Thus, 1,210 patients were included. Patients
complaining of chest pain and palpitations were evaluated for
changes of blood pressure by electrocardiogram test, during
the operative and post-operative period. Neither ST elevation
nor depression was found in symptomatic patients. Pulse rate
and blood pressure were measured at 80–100/min. and ˂140/
90 mm/Hg in symptomatic patients, respectively. A control
group without treatment was not included in this study. Each
patient with Caesarean section received prophylactic treatment
in the clinic. Therefore, a control group without treatment was
not approved by the Ethics Committee of the School of Medi-
cine of Recep Tayyip Erdogan University.
The combined treatment of methylergonovine maleate and

oxytocin was administered during the intra-operative and post-
operative periods, to the first group of patients, comprising
24.4% of the women (n = 295) undergoing Caesarean section.
The second group, 75.6% of the patients (n = 915), received
oxytocin treatment but no methylergonovine maleate.
When the mean ages of the two groups of patients were

compared, no statistically significant difference was found
between them (p > 0.05).
The ages of the women treated with the combined drugs

ranged between 18 and 44 years, with a mean of
31.07 � 5.30 years. Those not administered with methyler-
gonovine maleate but with oxytocin only ranged in age from
17 to 48 years, while the mean was determined to be
31.36 � 5.68 years.
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When pre-operative and post-operative Hb (haemoglobin)
values of the patients administered and not administered with
methylergonovine maleate were compared, no significant dif-
ference was found between the mean pre-operative Hb values
of both groups (p = 0.687; p > 0.05). However, the mean
post-operative Hb values of the group which received methy-
lergonovine maleate were found to be statistically significantly
higher (p = 0.005; p < 0.01) (Fig. 1).
In the group administered with methylergonovine maleate,

the mean reduction in Hb level of 0.85 � 097 units, between
the pre-operative and post-operative readings, was determined
to be statistically significant (p = 0.001; p < 0.01).
In the group not administered with methylergonovine mal-

eate, the mean reduction in Hb level of 1.05 � 0.95 units,
between the pre-operative and post-operative readings, was
also found to be statistically significant (p = 0.001; p < 0.01).
It was determined that the extent of the reduction in post-

operative Hb values compared to pre-operative Hb values
demonstrated a highly significant difference between the two
groups (p = 0.002; p < 0.01). The extent of the reduction in

post-operative Hb values compared to pre-operative Hb values
was found to be significantly greater in the group receiving
oxytocin only, as compared with the group receiving the com-
bined treatment (Table 1).

Discussion

Post-partum haemorrhage is one of the most important causes
of maternal mortality, and it is an important health problem
especially in underdeveloped countries. Previous studies have
shown that life-threatening post-partum haemorrhage occurs in
approximately 1 of 1000 deliveries [10]. Uterine atony is the
most important cause of post-partum haemorrhage, and it
accounts for approximately 85%–90% of cases [7].
In the physiology of childbirth, post-partum haemorrhage is

prevented by myometrial contractions beginning with the sepa-
ration of the placenta and participation of hormones [11]. For
this reason, the promotion of myometrial contractions has
become the main aim of treatments for post-partum
haemorrhage.
Recently, more attention has been given to post-partum

haemorrhage and more studies have been focused on its pre-
vention, but there is still no consensus on the effectiveness of
treatment options.
By comparing the two groups, one receiving the combined

treatment of methylergonovine maleate and oxytocin and the
other receiving oxytocin only, our aim was to demonstrate the
efficacy of methylergonovine maleate treatment in post-partum
haemorrhage prophylaxis. We also sought to determine the
importance of prophylactic combination treatment for post-par-
tum haemorrhage by comparing the reduction rates of haemo-
globin levels in the post-partum period.
Methylergonovine (methylergometrine) is a semi-synthetic

derivative of ergot alkaloid which causes vasoconstriction of
the uterine vascular smooth muscles. Methylergonovine is a
partial agonist of a-adrenergic (a1) and serotonergic (5-HT2)
receptors. As a1 receptors increase in the uterus during
pregnancy, the pregnant uterus becomes more sensitive to
methylergonovine [12]. But due to the adverse effects of
methylergonovine, it is usually not preferred in prevention of
post-partum haemorrhage. Methylergonovine may cause an
increase in morbidity–mortality due to increasing vasospasm;
therefore, its use is limited to patients with ischaemic heart
disease or who are at risk of ischaemic heart disease, with
peripheral vascular disease and diabetes mellitus. Many studies
have shown that methylergonovine may lead to an increase in
the risk of acute coronary syndrome or acute myocardial
infarction in patients with chronic ischaemic heart disease or
risk factors including pre-existing hypertension, pre-existing
diabetes, tobacco use, obesity, chronic renal disease and dys-
lipidaemia [13]. However, the relationship between maternal
demographic features (age, race, etc.) with ischaemic heart dis-
ease risk was not directly found. But we think that an increase
in maternal age can cause an elevated risk of developing of
pre-existing hypertension, pre-existing diabetes and dyslipi-
daemia. Therefore, an increase in maternal age can lead to
elevated adverse effects of methylergonovine.
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Fig. 1. Measurements of haemoglobin values in patients administered
with combined treatment (methylergonovine and oxytocin) and
patients administered with oxytocin only during pre-operative and
post-operative periods.

Table 1.
Comparison of haemoglobin values in patients administered with com-
bined treatment (methylergonovine and oxytocin) and patients admin-
istered with oxytocin only during pre-operative and post-operative
periods.

Patients with combined
treatment

(methylergonovine
and oxytocin) (n = 295)

Mean � SD

Patients
administered with
oxytocin only
(n = 915)

Mean � SD p

Pre-operative
haemoglobin

11.89 � 1.23 11.86 � 1.86 0.6871

Post-operative
haemoglobin

11.04 � 1.24 10.81 � 1.20 0.0051

p2 0.001** 0.001**
Difference 0.85 � 0.97 1.05 � 0.95 0.0023

1Student’s t-test. 2Paired samples t-test. 3Mann–Whitney U-test.
**p < 0.01.
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The World Health Organization recommends intramuscular
oxytocin infusion in post-partum haemorrhage prophylaxis.
However, due to fewer side effects such as hypertensive attack
and ischaemia, and also for practical reasons such as avoiding
the need of injection, the use of sublingual or rectal misopros-
tol is usually preferred at most centres [14].
Nevertheless, it was observed that oxytocin infusion was

more effective in post-partum haemorrhage prophylaxis and
in the presence of active haemorrhage. In some studies com-
paring the efficacy of oxytocin and misoprostol, it was con-
sidered that this condition could be due to the later
achievement of peak plasma concentration of misoprostol
[15]. The efficacy of sublingual misoprostol and oxytocin
infusion was found to be similar in previous studies [16]. In
a study investigating the efficacy of methylergonovine (which
was less commonly used in the prevention of post-partum
haemorrhage due to its side effects) in the control of bleed-
ing, patients administered methylergonovine were compared
with patients receiving 15-methyl PGF2a. While 15-methyl
PGF2a was effective in the control of bleeding during the
post-partum first hours, the performances of each of the
drugs by the post-partum 3rd day showed both to be suc-
cessful, with similar rates [9].
In summary, the results of post-partum haemorrhage pro-

phylaxis vary across the range of the studies. In a meta-analy-
sis of 17 studies, while the rate of post-partum haemorrhage
varied between 4% and 51% without uterotonic treatment, it
was shown that the rate of post-partum haemorrhage regressed
to the following values with prophylactic oxytocin infusion,
misoprostol treatment and ergometrine treatment, respectively:
0–32%, 1–45% and 0–37%. In the same study, the blood loss
occurring with the administration of prophylactic uterotonic
treatment was compared [9,17–33]. It was found that this was
reduced by an average of 151–499 mL in the patients admin-
istered with oxytocin, 155–433 mL in the patients adminis-
tered with misoprostol and 149–476 mL in the patients
administered with ergometrine. In a meta-analysis of 12 stud-
ies, severe post-partum haemorrhage was observed at a rate of
0.5–17% in the patients not administered with prophylactic
treatment [9,15,34–44]. This rate regressed to 0.4–9% in the
patients who received prophylactic treatment. Given these
results, it was concluded that prophylaxis treatment was
important in post-partum haemorrhage.
In our study, we administered methylergonovine treatment

during the intra-operative and post-operative periods to
patients undergoing Caesarean section who had similar mean
haemoglobin values in the pre-operative period. It was found
that the reduction level in post-operative haemoglobin values,
compared to the pre-operative period, in patients who were
administered with the combined treatment, was significantly
lower than for the group which did not receive methyler-
gonovine maleate. Also, no adverse effects were observed in
the patients administered with methylergonovine prophylaxis
during our study. Similarly, the results of clinical studies
showed that oxytocin and ergot derivatives were successful in
the treatment of post-partum haemorrhage, especially in resis-
tant haemorrhage. It was demonstrated that a 70–80% success

rate could be obtained with the use of oxytocin in combination
with ergot derivatives [45].
Although the use of methylergonovine is not recom-

mended for post-partum haemorrhage prophylaxis in many
centres due to side effects, it has been shown that the
adverse effects of methylergonovine did not cause unfavour-
able results for the patients in the studies comparing methy-
lergonovine with other uterotonic treatments. In one study,
the side effects of oxytocin and methylergonovine uterotonic
treatments were compared. The patients undergoing Cae-
sarean section were divided into two groups and adminis-
tered oxytocin and methylergonovine uterotonic treatments,
respectively, for post-partum haemorrhage prophylaxis. The
patients were then compared for changes in pulse and blood
pressure, development of chest pain, ST elevation and
depression in the electrocardiogram. While tachycardia,
hypotension and ST changes in the electrocardiogram, indi-
cating myocardial ischaemia, were found in the patients
administered with oxytocin infusion, and moderate hyperten-
sion was observed in the group which received methyler-
gonovine, no evidence supporting ischaemia was determined
from the electrocardiogram [46].
In summary, in accordance with many other studies, the

results of our study indicate that prophylactic uterotonic treat-
ment plays an important role in post-partum haemorrhage.
Furthermore, we found that prophylactic methylergonovine
treatments with oxytocin combination treatments were more
successful than treatments with oxytocin only for the patients
in our study and significantly without any evidence of adverse
side effects. It is suggested that methylergonovine induces
vasospasm; therefore, it can cause elevated myocardial ischae-
mia and infarction risk [47].
Patients with coronary artery disease or risk factors for

coronary artery disease (e.g. smoking, obesity, diabetes, high
cholesterol) were excluded from our study. Additionally, elec-
trocardiogram and arterial tension were evaluated in the pres-
ence of symptoms and found to be without any evidence of
adverse side effects (ST changes in the electrocardiogram, the
existence of hypertension) in our patients.
We believe that the administration of methylergonovine

with oxytocin as a combined uterotonic treatment for post-par-
tum haemorrhage prophylaxis can be as safe and efficient as
the other uterotonic treatments, and may also reduce the risk
of uterine atony in selected patients [patients with no coronary
artery disease or no risk factors for coronary artery disease
(e.g. smoking, obesity, diabetes, high cholesterol).

Conclusion

In order to demonstrate the superiority of one treatment over
another in post-partum haemorrhage prophylaxis, and to arrive
at a consensus on the best approach to treatment, we believe
that large-scale studies, considering the various risks of haem-
orrhage (presence of anaemia, multiple foetuses, the size of
foetus, previous Caesarean section, presence of hydramnios,
etc.) and including a much larger sample of patients, are nec-
essary prospective studies in future.
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