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Abstract 
In our medical practice, in particular obstetrics, it is difficult to change cer-
tain consolidated dogmas, but the necessity and the current situation of our 
obstetrical exercise pushed us to find new technical supports, to make the ex-
ercise of our specialty as stripped of pitfalls as possible. Our work is summa-
rized in a prospective comparative study, aimed at evaluating the existence or 
not of a difference between the administration of oxytocin just before the 
hysterotomy in a cesarean section and its administration after fetal extraction. 
We used a set of criteria to include patients in our study. This study took 
place over a period of one year (2020) in the Mother and Child regional cen-
ter, in Meknes Imperial city, Morocco, involving a total number of 364 pa-
tients. With a group A comprising 176 patients 48% (176/364) who received 
oxytocin just before the hysterotomy and a group B of 188 patients 52% 
(188/364) who received it classically after fetal extraction. The difference was 
very significant as detailed in the article. Conclusion: the very convincing re-
sults of our study and the difference between the two groups, allowed us to 
demonstrate the effectiveness of our process and to endorse its use in our 
routine practice, with the perspective of conducting a prospective rando-
mized study on a larger series. 
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1. Introduction 

Oxytocin is a neuropeptide secreted by the paraventricular and supraoptic nuclei 
of the hypothalamus and excreted by the posterior pituitary which acts pri-
marily on the smooth muscles of the uterus and mammary glands [1]. This 
hormone behaves in the brain like a neuropeptide. It could inhibit, via the ga-
baergic system, the activity of the limbic amygdala which is involved in the 
detection of fear [2]. At the same time, it promotes the protective behavior of 
the mother towards her young, via the dopaminergic system. In men, oxytocin 
has been shown to have an effect on confidence, empathy, generosity, sexuali-
ty, marital and social relations and responsiveness to stress. It would even have 
a beneficial effect in cases of autism, social phobia and depression [3]. The 
physiological importance of oxytocin was first described in the early 1900s, 
when biologists discovered that the compound stimulates uterine contractions 
and lactation [4]. And more precisely Henry Dale is the first to have demon-
strated the contractile properties in pregnant cats of a substance produced by 
the pituitary gland. The isolated molecule was marketed in 1927 under the name 
oxytocin. And since then it has been prescribed for childbirth in humans [5]. It 
would take nearly another half century to uncover oxytocin molecular struc-
ture—a nine-amino-acid sequence and 30 years more to demonstrate its po-
tency in regulating social behavior [6]. Concerning maternal Care: oxytocin 
plays an evolutionarily conserved role in regulating several facets of maternal-
ism, including lactation, parturition, and maternal behavior [4] [7]. Because 
they display strikingly different patterns of maternal behavior, rats and sheep 
(Ovis aries) serve as particularly important models for understanding oxyto-
cin’s role in different aspects of maternal care. While female rats indiscrimi-
nately nurture any conspecific infant throughout the post-partum period, fe-
male sheep and other precocial mammals develop a highly selective prefe-
rence for their own offspring; thus, rats have been used to investigate maternal 
attraction to offspring, while sheep have been used to examine the processes 
underlying selective maternal recognition [8]. During pregnancy: Oxytocin is 
present in maternal plasma throughout pregnancy at a level of approximately 25 
pg/ml. The amount of plasma oxytocin is stable during pregnancy and does 
not increase as childbirth approaches. On the other hand, under the effect of in-
creasing estrogen impregnation, the number of uterine oxytocin receptors in-
creases considerably at the end of pregnancy, until it is multiplied by 100 and 
reaches a maximum in the beginning of labor. This phenomenon induces an 
increase in the sensitivity of the uterus to oxytocin and participates in the me-
chanisms of parturition. Labor begins when the concentration of oxytocin re-
ceptors exceeds a critical threshold, from which uterine contractions are in-
itiated by the usual plasma concentration of oxytocin [9]. In addition to all its 
actions, oxytocin retains an action of capital importance in obstetrics and which 
lies in its use to avoid uterine atony, which is the cause of more than 80% of 
postpartum hemorrhages [10]. Its injection, especially by direct intravenous or 
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by rapid perfusion, makes it possible to support uterine retraction, while em-
phasizing the advantage of the precocity of this administration to have the benefit 
of prophylaxis: at the time of the release of the anterior shoulder in case of va-
ginal delivery [11] [12] or after extraction of the baby in case of cesarean sec-
tion [12] [13], but in our team we noticed the persistence of a considerable 
number of predictable uterine atonies leading to postpartum hemorrhage. We 
then tried the administration of oxytocin a little earlier in our cesarized pa-
tients (just before making the hysterotomy incision), with very conclusive re-
sults. To corroborate our observation, we carried out this comparative pros-
pective study. 

2. Materials and Methods 

Our study is spread over a period of one year (From: 01.01.2020 to 31.12.2020), 
involving 364 cesarized patients in the regional Mother and Child hospital in 
Meknes imperial city in Morocco. With group A comprising 176 patients 48% 
(176/364) who received 10 international units of oxytocin by direct intravenous 
injection just before the hysterotomy and group B of 188 patients 52% (188/364) 
who received it typically immediately after fetal extraction. These patients were 
selected on the basis of a set of criteria namely: all the circumstances that 
could contribute to uterine atony such as: Hydramnios, macrosomia, poly-
myomatous uterus, long labor, great multi-parity, dynamic dystocia, me-
chanical dystocia, twin pregnancies after extraction of the 1st twin, history 
of postpartum hemorrhage, preeclampsia, retro-placental hematoma, low 
inserted placentas, maternal age over 35 and elective cesarean sections. to 
minimize bias in our study we tried to have two groups of patients as ho-
mogeneous as possible. These inclusion criteria in the study were collected and 
recorded in the patient files on admission when it was an identifiable factor 
during the admission examination or on the basis of the clinical data recorded 
during labor in the delivery room. The rest of the data was collected from the 
findings recorded in the Caesarean section register in the operating room. We 
organized ourselves into three teams comprising a gyneco-obstetrician, an Ad-
mission midwife, a delivery room midwife and the operating room team. Our 
patients were included in our study at random, it was sufficient that the inclu-
sion criteria were met. The difference in number between the two groups is due 
to the fact that the majority of patients were recruited mainly during the three 
gyneco-obstetricians on call, knowing that the flow of parturients differs from 
one guard to another. 

3. Results 

Our series includes: 364 cesarized patients, with 2 groups, recruited on the basis 
of the aforementioned inclusion criteria with a very representative sampling of 
the loco-regional population. The socio-demographic characteristics of patients 
in both groups are described in Table 1. 
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Table 1. Socio-demographic characteristics of the patients surveyed. 

 Group A patients Group B patients 

MARITAL STATUS: 
. Married: 
. Divorced: 
. Single: 

 
161 

9 
6 

 
174 
10 
4 

PLACE OF RESIDENCE: 
. Urban: 
. Rural: 
. Other cities: 

 
92 
48 
36 

 
102 
44 
42 

EDUCATIONAL LEVEL: 
. No: 
. Primary: 
. Secondary: 
. Higher studies: 

 
51 
60 
43 
22 

 
62 
44 
52 
30 

SOCIO-ECONOMIC LEVEL: 
. Modest: 
. Medium: 
. High: 

 
96 
78 
2 

 
102 
82 
4 

ETHNIC GROUP: 
. Morocco: 
. Sub-Saharan refugee: 

 
164 
12 

 
169 
19 

 
Clinically we observed 3 uterine atonies (1.7%) on the 176 patients in group A 

without inertia, versus 27 (14%) on the 188 patients in group B including 11 in-
ertias (11/188 = 6%), distributed as it is specified on Table 2. 
 
Table 2. Distribution of uterine atonies and inertias in the two groups according to the 
inclusion criteria in the study. 

Inclusion criteria 
Groupe A 

Uterine atony 
Groupe B 

Uterine atony 
Uterine inertia: A/B 

Hydramnios - .   1 - 

Macrosomy - .   2 .  0/1 

polymyomatous uterus - .   1 - 

Long labor - .   2 .  0/2 

Great multiparity .   1 .   3 .  0/2 

Dynamic dystocia - .   2 _ 

Mechanical dystocia _ .   4 .  0/1 

Multiple pregnancies - .   1 .  0/1 

Postpartum hemorrhage antecedent - .   1 .  0/2 

Préeclampsie - .   3 - 

Retroplacental hematoma .   2 .   3 .  0/2 

Low inserted placenta _ .   1 _ 

Maternal age > 35 years old - .   1 - 

Elective cesarian section - .   2 - 

Total .   3 .   27 0/11 
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These 11 group B uterine inertias were observed in 2 large multiparous pa-
tients, 1 patient following mechanical dystocia, 2 cases in patients with a history 
of postpartum hemorrhages, 2 cases following cesarean sections for retroplacen-
tal hematoma, 2 cases following a long labor, 1 inertia during an intervention for 
twin pregnancy and the last following a cesarean section for macrosomia. These 
uterine inertias benefited from surgical supplements: isthmic plication of the 
uterus (Procedure A by Loutfi) [14] or a large uterine vascular ligation on both 
sides (Procedure B by Loutfi) [14] or both techniques at the same time without 
having to perform a hemostatic hysterectomy, as specified in Table 3. 
 
Table 3. Surgical techniques used to overcome group B uterine inertia. 

Isthmic plication of the uterus. 
(Loutfi Procedure A) 

Large uterine vascular ligation 
(Loutfi Procedure B) 

Procedure A + Procedure B 

5 4 2 

 
The age of the patients was comparable in the two groups, as specified in Ta-

ble 4. 
 
Table 4. Distribution of patients according to age in the two groups. 

Age of patients Group A Group B 

18 - 20 18 16 

20 - 25 48 54 

25 - 30 35 38 

30 - 35 29 31 

35 - 40 28 23 

40 - 44 18 26 

 
As shown in Table 4 we can see that the ages of the patients in the two groups 

were comparable, so we have avoided a very significant bias, because the moth-
er’s age is recognized as one of the factors most related to maternal morbidity, 
independently of the parity by taking as a reference patients whose age is be-
tween 25 and 29 as described in the literature [15]. 

For more details regarding the patients who had presented uterine atony 
complicated or not by uterine inertia, we have: In the criterion of hydramnios, 
one patient in group B was diabetic and presented uterine atony on chronic hy-
dramnios. We also have in this 2nd group 2 frank macrosomies with respectively 
a uterine height of 41 cm having given birth to a boy of 5600 g and the second 
patient with a uterine height of 38 cm having given birth to a girl of 4800 g, the 
first presented uterine atony and the second uterine inertia. We note a patient 
with a polymyomatous uterus in group B who presented uterine atony and the 
indication for cesarean section in this case was the presence of a myoma previae. 
In the indication: long labor, we have 2 cases of uterine atony, both cases pro-
gressed to uterine inertia. Concerning great multi-parity criterion we have: 1 pa-
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tient in group A, who was at her 5th pregnancy and who presented uterine atony 
and 3 patients in group B who were respectively at the 8th pregnancy and pre-
sented a uterine atony, 7th pregnancy for the 2nd which presented uterine iner-
tia and the last one was at her 8th pregnancy and presented uterine inertia. In 
the category: dystocia, we note 2 dynamic and 4 mechanical, respectively being 2 
hypercinesias not regulated by medical treatment and 4 fetopelvic dispropor-
tions. In the criterion of multiple pregnancies, we had uterine atony in a twin 
pregnancy in the 2nd group, which was complicated by uterine inertia surgically 
treated by Loutfi isthmic plication coupled with bilateral uterine vascular liga-
tion according to the same author. For patients with a history of postpartum 
hemorrhage, as described above, we had 2 cases of uterine inertia and 1 case of 
atony which responded well to medical treatment. In cases of preeclampsia, we 
had 3 uterine atonies, effectively managed by utero-tonic treatment. For the re-
troplacental hematoma, there were 2 patients in group A who had uterine atony 
and 3 patients in group B, 1 of whom had uterine atony and the other 2 pre-
sented uterine inertia. Regarding the placenta low inserted criterion, only one 
patient in group B presented a uterine atony. Regarding the indication: Elective 
Caesarean sections, we had 2 patients in group B who had presented uterine 
atony and the respective indications for their interventions were: Narrow pelvis 
for the first one and scarred uterus + narrow pelvis for the second. 

4. Discussion of the Results 

Our hospital is a regional structure which serves a perimeter of 70 km around 
with 7 small towns, 13 villages, with 12,000 deliveries on average per year. Our 
patients are very heterogeneous, with a very varied obstetric pathology every 
day. Only 4 years ago we had slightly increased morbidity indices, this prompted 
us to try to adapt our practice to improve our performance. The most important 
concern that we meet and fear is postpartum hemorrhage. We then decided to 
carry out this study. We have 2 homogeneous groups, with patients that we re-
cruited prospectively during the respective guards of the three Gyneco-Obste- 
tricians participating in this study. It is useful to specify that we did not ran-
domize, because we would have had to mobilize an administrative team at night, 
but this privilege was not allowed to us, this is a reproach which could decrease 
the degree of proof of this study. But despite this we were lucky to have very 
conclusive results. We easily notice the high number of uterine atonies in group 
B compared to group A (1.7% VS 14.4%) with a ratio of 8.5 times greater in the 
second compared to the first one. As for the uterine inertias, we find 11 uterine 
inertias 6% (11/188) in group B versus no patient in group A. This rate of 
uterine inertias although it remains in the average of what is described in the li-
terature (3% - 15%) [16] It is high compared to group A where there is no iner-
tia. However, the two groups of patients are comparable in their inclusion crite-
ria, the techniques for performing cesarean sections were the same (according to 
Pfannenstiel), although there are no arguments to favor one cesarean technique 
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over another. To prevent postpartum hemorrhage according to the literature 
[17]. Care was also taken to avoid manual delivery and we were satisfied with 
delivery by controlled cord traction because, according to experts [17], it would 
be associated with less blood loss than the first. This harmonization of treatment 
and inclusion criteria was intended only to highlight the impact of the timing of 
the injection of oxytocin (just before fetal extraction vs just after) and this dif-
ference is clearly put. evidently, with the absence of uterine inertia in the patients 
of group A and the frequency 8 and a half times more in group B compared to 
the first. 

5. Conclusion 

Although our study was prospective, it retains the limitation of not being ran-
domized and we have explained why in the paragraph discussing the results. but 
nevertheless, it emerges from our study that there is a real interest in broadening 
the sampling of patients as well as the inclusion criteria in order to be able to 
adopt the option of injection of oxytocin just before performing the hysterotomy 
and therefore fetal extraction in all cesarean sections in our structure gave the 
impact of this change in the timing of administration of oxytocin, on the signi-
ficative decrease in the occurrence of atonies as well as uterine inertias while 
keeping a reserve in extreme cases where we would have to make versions by 
endo-uterine maneuvers. 
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