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1. Réviser les particularités de l’hémorragie 
maternelle ;

2. Revoir les principales étiologies de 
l’hémorragie maternelle ;

3. Identifier les facteurs de risque et les 
adresser dans la prise en charge initiale ; 

4. Établir une prise en charge structurée de 
l’HPP sévère.

Évaluation/Dx
Réanimation
Traitements





• Définition Hémorragie Post Partum (OMS)
•  ≥ 300 ml pertes mesurées + ▵ HD

(TAS < 100, TAD < 60, pls > 100) ou
• Au moins 500 ml de pertes mesurées

• Définition HPP (RCOG) – études européennes
• Mineure 500-1000ml è > 500 ml = 1/3 des accouchements
• Majeure 1000-2000ml è > 1000 ml = 3-9%
• Sévère > 2000ml è  > 2000 ml = 1-2%

• Hémorragie Massive
• Pertes sanguines objectivées ou anticipées > 40% du volume sanguin 

circulant
• Perte sanguine rapide ≤ 3 heures
• Saignement incontrôlé

Van de Velde. Br J Anaesth 2026;137:168-81
Coomarasamy. Lancet 2026; 408:62-73
Rani. J Clin Diagn Res 2017;11(2):QE01-0



• Taux HPP
• 5 à 10% mondial
• 5-6% Canada
• 27 millions/année

• 17 millions AV (13%)
• 10 millions CS (31%)

• Taux mortalité HPP
• 43 000 femmes/année 
• 74% Afrique subsaharienne

Coomarasamy. Lancet 2026; 408:62-73
Supplementary appendix



• Particularités de la femme enceinte
• Hypercoagulabilité 

• ↑ Procoagulants 
• ↓ Anticoagulants

• Débit sanguin utérin élevé

• À la délivrance
• Contraction myomètre
• Augmentation activité plaquettaire
• Vasoconstriction
• Activité fibrinolytique
• Relâche massive de facteurs de coagulation

McLintock. J Thromb Haemost 2011;9:1441-51
Hellengren. Semin Thromb Hemost 2003;29:125-30

Hypoperfusion 
(saignement):

Activité 
fibrinolytique





• Antépartum
• Placenta previa
• Décollement placentaire
• Rupture utérine
• Vasa previa

→ s’intéresser au bien-être 
fœtal…

• Postpartum
• Tonus
• Tissus
• Traumatisme
• Thrombine/anomalie de la 

coagulation



• Mécanismes de l’atonie 
• Distension utérine
• Entrave à l’involution utérine
• Désensibilisation à l’oxytocine
• Diminution/épuisement tonus utérin

• Lorsque l’atonie n’est pas l’étiologie primaire, elle 
s’ajoute souvent en cours de route…

• Importance du massage bi-manuel
• Stimule les prostaglandines endogènes

Étiologie #1
70% des cas



• Tissus ou rétention produits de conception
• Rétention placentaire

• Incarcération
• Adhérence

• Anomalie d’insertion
• Rétention cotylédons
• Caillots non éliminés

• Importance de l’inspection placentaire et de 
l’évaluation manuelle sous échographie au besoin

Étiologie #2
16% rétention
4% insertion 



Antepartum Obstetric Hemorrhage

Placenta previa
Placenta previa, complicating 1 in 200 pregnancies, is characterized by the presence
of the placenta overlying the endocervical os (Fig. 1).8,9 Risk factors include previous
uterine surgery and a history of placenta previa.10,11 Disruption of the placental attach-
ment from the uterine decidua can lead to significant bleeding and uteroplacental
insufficiency. The classic presentation is “painless vaginal bleeding,” but abdominal
pain and/or contractions may also occur.10 Diagnosis is confirmed with the use trans-
abdominal and/or transvaginal ultrasound to delineate the relationship of placenta to
the endocervical os. Placenta previa is an indication for cesarean delivery.

Uterine rupture
Uterine rupture, defined as a full-thickness separation of the uterine wall and the over-
lying serosa, occurs in approximately 1 in 100 parturients with a prior uterine sur-
gery.12,13 Factors compromising the integrity of the uterine wall, including grand
multiparity, fetal malpresentation, and oxytocin augmentation of labor, can further in-
crease the risk of uterine rupture.14 Clinical manifestations include a non-reassuring
fetal heart rate, abdominal pain, hypotension, cessation of labor, and palpation of fetal
parts in the abdomen. Urgent cesarean delivery is indicated.

Placental abruption
Placental abruption develops in 1 in 150 pregnancies.15,16 Antepartum separation of
the placenta from the decidua basalis may lead to significant blood loss and compro-
mised placental blood flow. Hypertension, preeclampsia, cocaine use, tobacco use,
and abdominal trauma have been associated with an increased risk of placenta abrup-
tion.17 Classic findings include painful vaginal bleeding, abdominal tenderness, and ir-
ritable uterine contraction pattern.17 Delivery is generally indicated unless the fetus is
premature and the abruption is small with minimal maternal and fetal hemodynamic
sequela.

Postpartum Obstetric Hemorrhage

Uterine atony
Uterine atony is responsible for approximately 80% of postpartum hemorrhages.4 At
term gestation, blood flow to the uterus is approximately 700 mL/min. Following

Fig. 1. Placenta previa describes a condition whereby the placenta partially or completely
covers the cervix.

Baird18

Incision transplacentaire
Contraction utérine moins efficace
Risque anomalie d’accreta
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spinal anesthesia, is considered acceptable for patients 
without active bleeding.

Patients who have placenta previa—even without active 
preoperative bleeding—remain at risk for increased intraop-
erative blood loss for at least three reasons. First, the obstetri-
cian may injure an anteriorly located placenta during uterine 
incision. Second, after delivery, the lower uterine segment 
implantation site, lacking uterine muscle compared with the 
fundus, does not contract as well as the normal fundal 
implantation site. Third, a patient with placenta previa is at 
increased risk for placenta accreta, especially if there is a 
history of previous cesarean delivery (see later discussion) 
(Table 37.1).19 For these reasons, it may be advisable to place 
two large-bore intravenous catheters before the start of either 
elective or emergent cesarean delivery. No consensus exists on 
the need for blood product availability in these patients, but it 
seems prudent to order a blood type and screen and ensure 
blood product availability. If preoperative imaging indicates 
the possibility of a placenta accreta, preparation for massive 
blood loss should be undertaken.

Patients with placenta previa and active preoperative 
bleeding represent a significant challenge for the anesthesia 
care team. Frequently, such patients have just presented to the 
hospital and there is minimal time for evaluation. In these 
cases, patient evaluation, resuscitation, and preparation for 
operative delivery all proceed simultaneously. Because the 
placental site is the source of hemorrhage, the bleeding may 
continue unabated until the placenta is removed and the 
uterus contracts. Preoperative evaluation requires careful 
assessment of the parturient’s airway and intravascular 
volume. Two large-bore intravenous catheters should be 
placed, and blood products should be ordered as necessary. 
Blood administration sets, fluid warmers, and equipment for 
invasive monitoring should be immediately available. Initially, 
non–dextrose-containing crystalloid or colloid is infused 
rapidly. In some cases, the patient requires transfusion before 
cross-matched blood is available, and type-specific blood or 
type O, Rh-negative blood must be administered.

Rapid-sequence induction of general anesthesia is the 
preferred technique for bleeding patients. The choice of 
intravenous induction agent depends on the degree of cardio-
vascular instability. In patients with severe hypovolemic 

implantation. Second, the placenta often is adherent to an 
area of fibrosis tissue. Third, patients with placenta previa 
have a higher incidence of first-trimester bleeding, which may 
promote a partial placental separation, reducing the surface 
area for placental exchange. Fourth, although the blood loss 
from placenta previa is almost entirely maternal, trauma to 
the placenta with vaginal examination or coitus may result in 
some fetal blood loss, which could restrict fetal growth.29 
Additionally, a higher incidence of congenital anomalies in 
the fetuses of women with placenta previa may occur.14

Experts recommend that women with a placental edge–
to–internal os distance greater than 1 cm be offered a trial of 
labor because the risk for antepartum hemorrhage and need 
for cesarean delivery during labor are low in this setting.23 
Parturients with a total previa, placental edge–to–internal os 
distance less than 1 cm, and/or significant bleeding will 
require abdominal delivery, as will some patients with nonre-
assuring fetal status.

Anesthetic Management
All patients admitted with vaginal bleeding should be evalu-
ated by an anesthesia provider on arrival. Special consider-
ation should be given to the airway examination, intravascular 
volume assessment, and history of previous cesarean delivery 
or other procedures that create a uterine scar. Volume resus-
citation should be initiated using a non–dextrose-containing 
balanced salt solution (e.g., lactated Ringer’s, normal saline). 
Women with placenta previa may remain hospitalized for 
some time before delivery, and at least one intravenous cathe-
ter should be maintained if bleeding is recurrent or imminent 
delivery is anticipated. Hemoglobin concentration measure-
ment may be indicated after a bleeding episode. Availability of 
cross-matched blood should be ensured. The American Asso-
ciation of Blood Banks (AABB) recommends repeating such 
tests every 3 days in pregnant women because of the small 
but finite risk for developing a new alloantibody during preg-
nancy.30 The use of lower-extremity sequential compression 
devices may decrease the risk for venous thromboembolism 
in patients on bed rest. Pharmacologic prophylaxis may be 
withheld because of the risk for bleeding.

The choice of anesthetic technique depends on the indica-
tion and urgency for delivery, the severity of maternal hypo-
volemia, and the obstetric history (e.g., prior cesarean delivery 
and risk for placenta accreta). Few reliable data exist to guide 
anesthetic choice in the context of abnormal placentation. 
Survey data reveal that obstetric anesthesia providers prefer 
neuraxial anesthesia in patients with placenta previa without 
active bleeding or intravascular volume deficit.31 A random-
ized controlled trial comparing epidural with general anes-
thesia for cesarean delivery in women with placenta previa in 
the absence of active bleeding demonstrated that epidural 
anesthesia was associated with (1) more stable blood pressure 
after delivery and (2) lower transfusion rates and transfusion 
volumes with similar hematocrit measurements the day  
after surgery.32 Operative times, estimated blood loss, urine 
output, and Apgar scores were similar in the two groups.  
Combined spinal-epidural anesthesia, or even single-shot 

Modified from Silver RM, Landon MB, Rouse DJ, et al. Maternal 
morbidity associated with multiple repeat cesarean deliveries. 
Obstet Gynecol. 2006;107:1226–1232.

Number of Prior 
Cesarean Deliveries

% of Patients with 
Placenta Accreta

0 3
1 11
2 40
3 61
4 or more 67

TABLE 37.1 Risk for Placenta Accreta in 
Patients with Placenta Previa: Relationship 
to Number of Prior Cesarean Deliveries

Placenta previa

Chestnut’s Obstetric Anesthesia 6e edition 



suggestive of placenta accreta include loss of the normal retroplacental-myometrial
hypoechoic zone, increased vascularity within the uterine wall, and the presence of
multiple vascular lacunae (creating a “moth-eaten or Swiss cheese” appearance).20,21

Early identification of placenta accreta facilitates the coordination of multidisciplinary
postpartum management, which frequently involves massive transfusion in conjunc-
tion with a combined cesarean delivery–hysterectomy.

Genital trauma
Vaginal delivery is associated with varying degrees of injury to the vagina, vulva, and/
or cervix. Risk factors associated with lower genital tract trauma during childbirth
include nulliparity, macrosomia, precipitous delivery, forceps- or vacuum-assisted de-
livery, and/or episiotomy.15,22 Although cervical laceration complicates 50% of vaginal
deliveries,23 most injuries are superficial with minimal hematologic consequences.
Lacerations extending into the lower uterine segment, uterine artery, and/or retroper-
itoneum can be associated with significant blood loss and hemodynamic perturba-
tions, requiring pharmacologic, hematological, and/or surgical intervention.

Coagulation Disorders

Pregnancy is characterized as a hypercoagulable state, with an increase in many
coagulation factors and a decrease in the activity of anticoagulant and fibrinolytic
pathways (Fig. 3).24 Inherited coagulation disorders can disrupt these protective pro-
hemostatic changes. Parturients with hereditary hematologic disorders, most
frequently von Willebrand disease, hemophilia, and platelet disorders, are at an
increased risk of significant obstetric bleeding. Recommendations for the prophylactic
treatment of parturients with inherited bleeding disorders are included in Table 1.5

MANAGEMENT OF OBSTETRIC HEMORRHAGE
Obstetric Hemorrhage Protocol

Most fatalities associated with obstetric hemorrhage are preventable, with “substand-
ard care” contributing to approximately 70% of maternal mortality.25–27 Adverse out-
comes have been attributed to several avoidable factors, including underestimation of
blood loss, lack of blood product availability, insufficient interdisciplinary communica-
tion, and delayed escalation of invasive interventions.25 Obstetric-specific massive
transfusion algorithms have been associated with a decrease in maternal morbidity.28

Despite the proven success of obstetric hemorrhage protocols, a recent survey

Fig. 2. Placenta accrete occurs when all or part of the placenta attaches abnormally to the
myometrium. The 3 grades of abnormal placental attachment are defined according to the
depth of uterine invasion.

Baird20

Anticipation;
- Planifier le geste chirurgical 
- Grossesse non viable; embolisation
- Envisager une prophylaxie post naissance avec  

ballons/ligatures/Reboa
- Être prêt à la réanimation sanguine
- Disposer d’options pour une prise en charge 

invasive de l’hémorragie massive

Césarienne ≈ 35 sem
Multiples façons de gérer;

Wedge
Hystérectomie d’emblée
Hystérectomie à distance
Conservateur

Spectre placenta accreta

Mootz. Best Pract Res Clin Anaesth 2014;38:221-32 



• Passage vaginale
• Forceps/Macrosomie… → hématomes
• Épisiotomie

• Chirurgicale
• Lacération artères utérines
• Varices

• Rupture utérine (sur cicatrice)
• Inversion utérine (placenta fundique, atonie et 

traction cordon)

Étiologie #3
17% des cas

Vulvaire
(br a. honteuse)

Vaginale
(br descend a. utérine)

Rétropéritonéale
(br a. hypogastrique)



• Préexistante à l’accouchement
• Conditions héréditaires ; VWF, Déficit FVIII – IX - XI  
• Conditions acquises en grossesse ; PTI, PE/HELLP
• Anticoagulant

• Per accouchement sur étiologie HPP, trauma, HRP, SAG
• Déplétion sanguine & dilution  
• CIVD 

• Hypoperfusion (⊄ endothéliales) + (tissus fœtal)è 
procoagulant è thrombine è fibrinolyse

• Aigu ou forme faible grade chronique
• Coagulopathie aigue obstétricale (CAO)

Étiologie #4
2% des cas

Wolfovitz. Semin Thromb Hemost 2026;52:342-48
Bell. J Thromb Haemost 2023;21:2064-77
De Lloyd. J Thromb Haemost 2023;21:862-79



• Déplétion, consommation, 
dilution

• ↓ linéaire facteurs 
(exception Plt et FVIII)
• > 3000 ml dilution des facteurs 

Gill. Best Pract Res Clin Anaesth 2024; 38: 233-45
Bell. J Thromb Haemost 2023;21:2064-77
De Lloyd. J Thromb Haemost 2023;21:862-79

CS pour arrêt de progression
HPP sur atonie synto, ergo & suture
4 culots – PS 3100 ml



è

• Déplétion facteurs
• Dilution via réplétion

↓ linéaire facteurs 
4000 ml (besoin 30%)

• (Consommation caillot; CIVD)

Bell. J Thromb Haemost 2023;21:2064-77

CS urgente : 3 CS ant en travail
HPP sur adhésions & accreta
HAT
14 culots, 2 PFC, 2 Plt, 8g fibrinogène
PS 8500 ml



• Hyperfibrinoplyse & 
   Dysfibrinogémie acquise
• Peut être avant le saignement
• Contextes clinique

• SAG = CAO
• Association : HRP
• Multiples 

MIU à T2 (CF ~12 hrs ) + TPT 
AV è HPP è Révision utérine AG
3 culots, 6 g fibrinogène
PS 2500 ml

Bell. J Thromb Haemost 2023;21:2064-77



Vandersmissen. Eur J Anaesthesiol 2026;43:53-65



Bell. J Thromb Haemost 2023;21:2064-77

& Hyperfibrinolyse peu      
fréquente en HPP

EFI = EXTREM – APTEM
 > 15% hyperfibrinolyse





• Protocoles & Algorithmes
• Accès rapide; médication & plateaux
• ÉquipeS de support

• Équipe de réanimation/banque de sang
• Équipe de gynéco
• Centre de référence

• Simulation
• Débriefing post événement & Qualité de l’acte

Yunas. Lancet 2025;405:1468-80
Federspiel et al. Am J Obstet Gynecol MFM 2023;5(2):100740
Cpsi icsp octobre 2016
Lyndon. California Maternal Quality Care Coll. 2015

40% des HPP 
surviennent SANS 
facteur de risque



• En amont; identification des facteurs de risque
• Évaluation pré-anesthésique
• Liste vérification pré-chirurgicale

• Plan
• Gestion du sang
• Plan anesthésique; voie d’accès & technique 

anesthésique
• Lieux & l’organisation
• Transfert

Baird. Anesthesiology Clin 2017;35:15-34
Main. Obstet Gynecol 2015; 126(1): 155-62
Girard. Curr Opin Anesthesiol 2014;27:267-74



Faibles Modérés Sévères

ATCD 
médicaux

IMC 25-29,5
Fibromes
Antidépresseurs
Asthme
Épilepsie

IMC 30-34,9
Maladie hépatique
COVID-19

Anémie 
Mutilation génitale
Sepsis

ATCD 
obstétricaux

Hx familiale HPP ATCD HPP
Grande multiparité

Grossesse en 
cours

Pré-éclampsie
Diabète gestationnel
Polyhydramnios

Grossesses multiples
Placenta previa
Pas de suivi anténatal
MIU
Procréation assistée

Travail & 
Naissance

RPM
Induction
Travail stimulé
Instrumentation

Macrosomie 4-4,5 kg
Épisiotomie

Césarienne
Anesthésie générale
Sulfate de magnésium
2ième stade prolongé
Dystocie épaules
Macrosomie 4,5kg

Coomarasamy. Lancet 2026; june 2026
Yunas. Lancet 2025;405:1468-80

Facteurs 
protecteurs
Peau à peau 
Allaitement



• Première ligne
• Prophylaxie après la naissance
• Ne pas attendre le clampage du cordon
• Favoriser le tonus utérin → Éviter l’HPP

• Deuxième ligne (combinaison à la 1ère ligne)
• Risque élevé d’HPP 
• Tonus utérin inadéquat (subjectif)
• Saignement

Heesen. Anaesthesia 2019;74:1305-1319
WHO; Uterotonics for prevention HPP 2018

Pas 
d’emblée 

- 
Effet 
2nd



Gallos. Lancet 2026; june 2026

Efficacité
Carbetocin 43%
Oxytocine 42%

Oxytocine + miso 30% 
Oxytocine + ergo 24% 

Miso 36%

Onwochei. Best Pract Res Cin Anesthesiol 2024;38:209-220

Sur 30 sec pour 
éviter l’hypoTA



• Mécanismes 
• Stimule directement les récepteurs oxytocin
• Stimule la relâche prostaglandine PGF2⍺

• EOets secondaires 
• ☠ Danger bolus oxytocin > 5 IU 
• EXet antidiurétique
• Craintes des hypoTA et tachycardie …

• Comparaison; Carbetocin 100ug ≅ Oxytocin 5 IU
• Durée d’action 5hrs (vs 1h30) 
• Débute en 2 minutes, ½ vie 40 min (vs 1 à 6 min)
• Diminue le risque HPP en césarienne versus $$$
• Ne mobilise pas de voie veineuse

Lavoie. Anesth Analg 2015;121:159-64
Farina. South African Medical Journal 2015;105:271-4
Su. Cochrane Database of Systemic Reviews 2012; CD005457
Gimpl. Physiological Reviews 2001;81:629-83



Box 1 Suggested dose regimens for uterotonic administration at low-risk elective caesarean section, and caesarean section
in labouringwomen. N.B. take account of national drug license restrictions. See text for further information.

First-line drugs
Oxytocin

Elective caesarean section Intrapartumcaesarean section

Bolus 1 IU oxytocin; start oxytocin infusion at 2.5–7.5
IU.h!1 (0.04–0.125 IU.min!1).

3 IU oxytocin over ≥ 30 s; start oxytocin
infusion at 7.5–15 IU.h!1 (0.125–0.25 IU.min!1).

If required after 2 min, give a further dose of 3 IU over ≥ 30 s.

Consider second-line agent early in the event of failure of this regimen to produce sustained uterine tone.

Review the patient’s clinical conditionbefore discontinuing the infusion; this will usually bebetween 2 h and4 h after
commencement.

Alternative – carbetocin

Elective caesarean section Intrapartumcaesarean section

100 lgover ≥ 30 s. 100 lgover ≥ 30 s.

Smaller doses (as low as 20 lg)maybe sufficient; in this case,
doses canbe repeated if required, up to 100 lg.

Donot exceed100 lg – if requiredmove to second-line drug.

Do not exceed100 lg – if requiredmove to second-line drug.

Second-line drugs
These drugs should be considered for both prophylaxis and treatment of postpartumhaemorrhage.
Consider early use in the event of failure of first-line drugs to produce sustained uterine tone.
Depending on local availability, the following drugs can be used:

1 Ergometrine (ergonovine) 200–500 lg/methylergometrine (methylergonovine) 200 lg: i.m., or slow i.v. in exceptional
circumstances;may be repeated after 2 h.

2 Misoprostol 400–600 lg: sublingual, rectal, vaginal, oral; repeat after 15 min if required,maximum
dose 800 lg.

3 Carboprost 250 lg: i.m. or intramyometrial (contraindicated i.v.); up to every 15 min if required,maximumeight doses.
4 Sulprostone 500 lg: i.v. at 100 lg.h!1;maximumdose 1500 lg.

Consider early use of adjunctivemedication to counter adverse effects, for example, antiemetics.
Further uterotonic administration (third-line drugs) should be considered within a multimodal postpartum haemorrhage
regimen (pharmacology/haematology and antifibrinolysis/surgery/interventional radiology).

© 2019Association of Anaesthetists 1307

Heesen et al. | Consensus statement on uterotonic agents during caesarean section Anaesthesia 2019, 74, 1305–1319

CMQCC 2022
Heesen. Anaesthesia 2019;74:1305-1319

Dose maximale 120ug



Collège Royal

transfusions; and a lower requirement for additional
uterotonics [31, 32].

The optimal duration of oxytocin infusion after initiation
of tone is unknown. A convenient time to review this is at the
point of discharge from the postoperative recovery area.

Intrapartumcaesarean section
Bolus
The ED90 for adequate uterine tone in women undergoing
caesarean section for failure to progress (arrested labour)
was found to be 2.99 (95%CI 2.3–3.7) IU [33], nine times the
dose found at elective caesarean section using similar
methodology [23]. This is likely to result from oxytocin
receptor desensitisation, as the women received oxytocin
infusion during labour for a mean (SD) of 9.8 (6.3) h before
caesarean section. As with this group’s earlier study, a
maintenance infusion of 2.4 IU.h!1 was used for 6 h after
achieving adequate uterine contraction and completion of
the study [23].

Infusion
Lavoie et al. [27] studied labouring women having
caesarean section, using identical methods to those in
women having elective caesarean section. They determined
the ED90 (95%CI) for oxytocin infusion to obtain satisfactory
tone at 4 min after delivery, in women who had had an
oxytocin infusion during labour, as 0.74 (0.56–0.93)
IU.min!1 (44.2 (33.8–55.6) IU.h!1), almost three times higher
than women not in labour. The oxytocin dose at the 4-min
assessment mark was approximately 3 IU. Additionally, 34%
of women having caesarean section during labour required
supplementary uterotonic agents, compared with 8%
women having elective caesarean section [27].

Munn et al. [34] found that additional uterotonics were
required in 39% vs. 19% (RR 2.1), when using 10 IU given
over 30 min comparedwith 80 IU oxytocin, respectively.

A retrospective chart review found that women who
had a caesarean section after receiving oxytocin during
labour required a higher postpartum oxytocin infusion rate
than those who did not, with an adjusted OR of 1.94 (95% CI
1.19–3.15; p = 0.008]) [35]. The former group was also
more likely to require additional uterotonic agents.

Bolus plus infusion
A trial in a mixed study population of elective and
intrapartum caesarean section in women with ≥ 1 risk
factors for uterine atony (overdistended uterus; oxytocin
infusion during labour; chorioamnionitis; clinical history;
placenta praevia; high parity) showed no significant

differences in the need for additional uterotonic drugs
in the first 24 h when comparing 5 IU oxytocin
administered over 30 s, with a placebo bolus followed
by an infusion of 40 IU oxytocin in 500 ml over 30 min.
There were small differences in uterine tone
immediately after delivery of the placenta, which was
no longer apparent 5 min later [36].

Adverse effects
Haemodynamic effects
The haemodynamic effects of oxytocin are related to the
following: the dose administered; rate of administration;
the presence of comorbidities, such as pre-eclampsia or
cardiac disease; the volume status of the patient; and
whether repeated doses are administered. Recent studies
of oxytocin administration during caesarean section under
regional anaesthesia, using non- or minimally invasive
monitors employing beat-by-beat pulse wave form or
transthoracic bioimpedance technology, have shown
peripheral vasodilatation, hypotension, and increased
cardiac output, mediated by an increase in heart rate and
stroke volume after oxytocin administration [37].

The effects of oxytocin on the pulmonary and systemic
circulation have been measured in a study using pulmonary
artery catheterisation. A 10 IU bolus of oxytocin was
followed by a 40% decrease in femoral artery pressure, and
a 59% and 40% decrease in systemic and pulmonary
vascular resistance, respectively, after 30 s. Heart rate
increased by 31% and stroke volume by 17%, and cardiac
output increased by 54%. At 150 s after injection,
pulmonary artery and pulmonary wedge pressure had
increased by 33% and 35%, respectively. However, all
women in this study had undergone general anaesthesia,
which limits comparability with women having regional
anaesthesia [38].

Slow administration of oxytocin results in less
cardiovascular effects. A 5 IU dose administered as an
infusion over 5 min was associated with a 5 mmHg
reduction in mean arterial pressure and a 10 beats.min!1

increase in heart rate, compared with a 27 mmHg decrease
and a 17 beats.min!1 increase seen after the same 5 IU
dose given as a bolus [39]. Repeated doses of oxytocin are
associated with an attenuated cardiovascular effect,
possibly from receptor desensitisation [37].

Co-administration of 80 lg phenylephrine with 2.5 IU
oxytocin, given over 30 s, has been shown to obtund but not
prevent the decrease in systemic vascular resistance and
increase in heart rate and cardiac output [40]. In another
study, administration of 50 lg phenylephrine before a 3 IU

1312 © 2019 Association of Anaesthetists

Anaesthesia 2019, 74, 1305–1319 Heesen et al. | Consensus statement on uterotonic agents during caesarean section

Heesen. Anaesthesia 2019;74:1305-1319



Box 1 Suggested dose regimens for uterotonic administration at low-risk elective caesarean section, and caesarean section
in labouringwomen. N.B. take account of national drug license restrictions. See text for further information.

First-line drugs
Oxytocin

Elective caesarean section Intrapartumcaesarean section

Bolus 1 IU oxytocin; start oxytocin infusion at 2.5–7.5
IU.h!1 (0.04–0.125 IU.min!1).

3 IU oxytocin over ≥ 30 s; start oxytocin
infusion at 7.5–15 IU.h!1 (0.125–0.25 IU.min!1).

If required after 2 min, give a further dose of 3 IU over ≥ 30 s.

Consider second-line agent early in the event of failure of this regimen to produce sustained uterine tone.

Review the patient’s clinical conditionbefore discontinuing the infusion; this will usually bebetween 2 h and4 h after
commencement.

Alternative – carbetocin

Elective caesarean section Intrapartumcaesarean section

100 lgover ≥ 30 s. 100 lgover ≥ 30 s.

Smaller doses (as low as 20 lg)maybe sufficient; in this case,
doses canbe repeated if required, up to 100 lg.

Donot exceed100 lg – if requiredmove to second-line drug.

Do not exceed100 lg – if requiredmove to second-line drug.

Second-line drugs
These drugs should be considered for both prophylaxis and treatment of postpartumhaemorrhage.
Consider early use in the event of failure of first-line drugs to produce sustained uterine tone.
Depending on local availability, the following drugs can be used:

1 Ergometrine (ergonovine) 200–500 lg/methylergometrine (methylergonovine) 200 lg: i.m., or slow i.v. in exceptional
circumstances;may be repeated after 2 h.

2 Misoprostol 400–600 lg: sublingual, rectal, vaginal, oral; repeat after 15 min if required,maximum
dose 800 lg.

3 Carboprost 250 lg: i.m. or intramyometrial (contraindicated i.v.); up to every 15 min if required,maximumeight doses.
4 Sulprostone 500 lg: i.v. at 100 lg.h!1;maximumdose 1500 lg.

Consider early use of adjunctivemedication to counter adverse effects, for example, antiemetics.
Further uterotonic administration (third-line drugs) should be considered within a multimodal postpartum haemorrhage
regimen (pharmacology/haematology and antifibrinolysis/surgery/interventional radiology).

© 2019Association of Anaesthetists 1307

Heesen et al. | Consensus statement on uterotonic agents during caesarean section Anaesthesia 2019, 74, 1305–1319

Onwochei. Best Pract Res Cin Anesthesiol 2024;38:209-220
Heesen. Anaesthesia 2019;74:1305-1319

73% efficacité à 
dose #1

IV = 
bronchospasme, 

é PAP, HTA, 
N/V

Intramyomètre
(off label) =

+ rapide
Le plus efficace



Onwochei. Best Pract Res Cin Anesthesiol 2024;38:209-220



• Mécanismes
• Tonus utérin
• Effet hémodynamique
• Facteur IV – hémostase

• Littérature
• Utilisation établie lors de transfusion
• Intérêt préventif ?

• Éviter la 2nd ligne 
• Chez population à risque ?

Aihara. Eur J Obstet Gynecol Reprod Biol 2026;325:11591
Ansari. Int J Obstet Anesth 2025;104711
Epstein. Br J Anesth 2021;1022-28



Aihara. Eur J Obstet Gynecol Reprod Biol 2026;325:11591



Pacheco. Am J Obstet Gynecol 2026: S280-309
Aihara. Eur J Obstet Gynecol Reprod Biol 2026;325:11591
Onwochei. Best Pract Res Cin Anesthesiol 2024;38:209-220

• On en conclue quoi?
• Pas assez de données pour le recommander en 

prévention
• Intérêt à l’envisager lorsqu’un dx HPP est posé selon 

certains experts 
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Relke et al. Res Pract Thromb Haemost 2021;5e12546



•Thérapeutique; standard de pratique
• ↓ mortalité hémorragique
•Bénéfice mortalité hémorragique > > Bémols WOMAN 
•Bénéfice > > > risques thromboemboliques

•Prophylaxie; grand intérêt littérature 
•Multiples petites études « positives »
•4 Grandes études « négatives »
•Multiples méta-analyses depuis 2022 qui tentent de trouver 

une explication…

Roberts et al. Am J Obstet Gynecol MFM 2023;5:100722



• Randomisée, contrôlée, double insu, multicentrique
• France → 3891 patientes avec accouchement vaginal
• Acide tranexamique 1g versus placebo après clampage

TRAPP



• Randomisée, contrôlée, double insu
• 27 maternités françaises → 4431 patientes en césarienne
• Acide tranexamique 1g versus placebo après clampage

TRAPP 2



Méta-
analyses

# études/
# participants/

période

Population Primaires Commentaires sur les 
bénéfices

Bellos
2022

36 
10 659 

(2004-2021)

CS
2 +/-3 haut risque

260

Saignements
Variation Hb

- Niveau ressources
-▵207ml vs 89ml

Ferrari 
2022

25
13 098

(2004-2021)

AV (3) ou CS (22)
(thérapeutique 

retranché)

Saignements - Niveau ressources
- Pertinence 100ml 

Assis 
2023

16
6731

(2004-2019)

AV ou CS Saignements
Variation Hb

- CS > AV

Al-Dardery 
2023

59 
18 649 

(2003-2021)

AV ou CS Saignements
Nausées et Vomissements

- CS > AV

Yang 
2023

21
3805

(2004-2021)

CS élective 
pré-incision

Saignements per CS
Saignements 2h postpartum
Saignements totaux (per +2h)

- TOUS pré incision; 15 
minutes taux sérique
- TOUS oxytocine

Lee 
2024

10*
2 817

(2011-2021)

CS Saignements > 1000ml - Pré-incision
- Bas risque 



• Randomisée, contrôlée, double insu
• Multicentrique; 31 hôpitaux USA → 11 000 patientes en césarienne
• Acide tranexamique 1g versus placebo après clampage



Méta-
analyses

# études/
# participants/

période

Population Primaire(s) Commentaires sur les 
bénéfices

Cheema 
2023

50
20 144

(2011 à 2023)

CS
6 haut risque

(616)

Saignements > 1000ml 
Saignements 
Transfusions

- Haut > Bas risque
- Pré-incision >> Post 
clampage
- Biais publication

TRAPP 2



Méta-
analyses

# études/
# participants/

période

Population Primaire(s) Commentaires sur les 
bénéfices

Cheema 
2023

50
20 144

(2011 à 2023)

CS
6 haut risque

(616)

Saignements > 1000ml 
Saignements 
Transfusions

- Haut > Bas risque
- Pré-incision >> Post 
clampage
- Biais publication

Provinciatto
2024

38*
22 940

(2004-2023)

CS Saignements > 1000ml -▵197 ml significatif
- Niveau de ressources
- Moment injection

Guinness
2024

61*
25 098

(2004-2023)

CS
9 haut risque

11 intermédiaire

Saignements > 1000ml -▵185 ml significatif 
- 27% haut VS 7% bas 
- Patiente bas risque = 
⌀ prophylaxie

Rhower
2025

6
15 981

(2022-2023)
Cochrane

Sentilhes +
Pacheco

CS
1 haut risque

Saignements > 1000ml
Calculés

- Haut niveau ressources
- Bas risque 
- Post clampage
- Erreur médicamenteuse
- Attention méthodologie

Ker
2024

5
54 404

(2017-2024)
Thérapeutique 

& 
prophylaxique

AV ou CS - Saignements 
potentiellement mortels 
(mort ou interventions; 
laparo, embol, suture, 

ligature 24H)
- Événements 

thromboemboliques

- WOMAN
- Pré incision?
- À considérer haut risque -
Saignement mortel:

- Si ≥ 1/100; NNT < 500
- Si ≤ 1/100 000 ; NNT ↑↑

Provinciatto. Can J Anesth 2024;71:465-78



• Randomisée, contrôlée, double insu
• Nigeria, Pakistan, Tanzanie, Zambie → 15 068 patientes avec accouchement vaginal
• Acide tranexamique 1g versus placebo délai 15 min après le clampage chez Hb < 100  



Méta-
analyses

# études/
# participants/

période

Population Primaires Commentaires sur les 
bénéfices

Daghmouri
2025

11
1627

(2019-2024)

CS
Haut risque

PREVIA, HPP,
distension 

utérine, anémie

Saignements 
intra op

- ▵343 ml 
- PRÉ-incision 
majoritaire

Adepoju
2026

6
213

(2016-2024)
Thérapeutique 
prophylaxique

AV ou CS
MvW

Déficit FXI
Dysfonction Plt

THOI

Saignements > 
1000ml 

- 56% de réduction
- POST clampage
- Pays riches
- Indépendant
- Hyperfibrinolyse

Bonanni. JAMA Network Open 2025;8(7):e2521909



Prévention TXA - Impact de l’utérotonique ?

Amaral. Lancet Glob Health 2025;13:e1415-24



Bouthors. Int J obst Anesth 2025;64:104710

Prophylaxie non recommandée chez les
patientes à faible risque

Futur:
1) Patientes à haut risque
2) Administration avant l’accouchement



Prophylaxie à considérer si 
facteur(s) de risque important(s)

• Certaines évidences dans la
littérature 

• Administration pré-incision
• Attention pas de saignement > 3h 

préalable 
• Intérêt si trouble hémorragique & 

anomalie de placentation

• Questionnements
• Bénéfice avec carbetocin??
• Quels facteurs de risque???



• Randomisée, contrôlée, double insu
• Afrique et Asie du sud / 30 000 patientes
• AV (couronnement) ou CS (PRÉ-incision)
• Acide tranexamique 1g IV ou IM (2X5ml)
• Primaire: Dx HPP; 500ml en AV

1000ml en CS ou instabilité HD
• Secondaires : Saignements, transfusions, interventions, 

nausées/vomissements, complications, mortalité

• Randomisée, contrôlée, double insu
• France / 2 760 patientes
• CS (POST-clampage) ≥ 32 semaines
• Acide tranexamique 1g IV
• Primaire: Transfusion avant le congé 
• Secondaire: Pertes sanguines post partum

Études à venir …



TXA en prévention de l’HPP : Sécurité

TR
AP

P 
2

Pa
ch

ec
o

# Patientes 20 060

# Patientes dans les grandes études
de prévention 34 673

# Patientes (approximatif) dans les 
petites études citées des méta-
analyses 14 329

Pacheco. N Engl J Med 2023; 388: 1365-75
Sentilhes. N Engl J Med 2021; 384: 1623-34
WOMAN. Lancet 2017;389:2105-16

W
O

M
AN



TXA & Erreur médicamenteuse

https://www.who.int/news/item/16-03-2022-risk-of-
medication-errors-with-tranexamic-acid-injection-resulting-
in-inadvertent-intrathecal-injection



TXA & Foetus
• TXA traverse le placenta

• Pas de métabolisme placentaire
• Concentrations fœtales = concentrations maternelles

• Réassurance de la littérature
• Études animales
• Littérature sur chx cardiaque néonatale 
• Études avec utilisation prophylaxique PRÉ-clampage

• Recommandations
• À donner si la thérapeutique est nécessaire
• À donner en prophylaxie chez patientes à haut risque

Pas d’excès de
mortalité nouveau-né
allaité dans WOMAN

WOMAN trials collaborators, Lancet 2017;389:2105-16.





E
Early Dx

M
Mécanique

A
Alternative

S
Suture

T
AT

E

R
Réa

CS = E-MASTER
AV = E-MOTIVE

Coomarasamy. Lancet 2026; 408; 83-92



• Reconnaître l’hémorragie
• Quantifier

• Saignement 
• Évaluation visuelle / évaluation mesurée
• Évaluation retardée via le statut HD
• Évaluation objective; HémoCue®, FSC, Coagulogramme

• Hémodynamie

• Qualifier
• Hypothèses de travail partagées

Gallos et al. NEJM 2023;389:11-21
Federspiel et al. Am J Obstet Gynecol MFM 2023;5(2):100740
Bienstock et al. N Engl J Med 2021;384(17): 1635-45

#2ième voie
Volume

Sang; réserve
Labos/artère?
Anesthésie?30 

min

Utérotonique / Ca?
A tranexamique



Baird. Anesthesiology Clin 2017;35:15-34

DEFINITION OF HEMORRHAGIC SHOCK AND DISSEMINATED INTRAVASCULAR
COAGULOPATHY

Shock is state of hypoperfusion and anaerobic metabolism. In hemorrhagic, hypovo-
lemic shock, it is further characterized into four classes (Table 1). Although intravas-
cular volume increases up to 50% in the mid second trimester pregnancy,
hemorrhagic classification does not change for pregnancy.3

As shown in Table 1, hemorrhagic shock is not only based on loss of blood volume,
but also on clinical factors, such asmental status, heart rate, blood pressure, and urine
output. In the setting of postpartum hemorrhage (PPH), which is often rapid, large-bore
intravenous access should be confirmed and transition from crystalloid resuscitation to
blood products should be made once the patient shows signs of class III shock.
Although defined in the nineteenth century and clinically relevant, the precise defi-

nitions of disseminated intravascular coagulation (DIC) have not been completely
adopted and there have been no criteria that have shown improvement in clinical out-
comes.4–6 DIC affects 12.5 per 10,000 pregnancies and is reported to be the second
most common severe maternal morbidity indicator for obstetric admissions.7,8 The
pathophysiology of clinical DIC is defined as a general inflammatory response with
a release of cytokines, proteases, and hormones that leads to extensive microvascular
endothelial damage.5 This further causes vasodilation, capillary leak, and shock,
which dysregulates the coagulation pathway leading to excessive thrombin genera-
tion and microthrombus formation.5 This is clinically seen with exhaustion of both
platelets and coagulation factors (ie, fibrinogen).5 Clinically this is manifested as
thrombosis of small arterial and venous vessels resulting in organ dysfunction and se-
vere bleeding.
Outside of pregnancy, the three most common clinical conditions associated with

DIC are sepsis, acute leukemia, and solid cancers.4 However, pregnancy-related
true DIC is secondary to placental abruption, preeclampsia, amniotic fluid embolism,
and acute fatty liver of pregnancy (AFLP).9 Acute hemorrhage is not as much intrinsic
DIC as it is a dilutional coagulopathy. However, many times in acute hemorrhage and
trauma there is a release of cytokines and proinflammatory agents that can trigger an
intrinsic coagulopathy. Secondary to the lack of widely accepted guidelines, it is
important for providers to treat DIC in the context of the underlying clinical disease

Table 1
Classes of hemorrhagic shock

Class I Class II Class III Class IV

Blood loss (mL) Up to 750 750–1500 1500–2000 >2000

Blood loss (% of blood
volume)

Up to 15% 15%–30% 30%–40% >40%

Pulse rate <100 100–120 120–140 >140

Blood pressure (mm Hg) Normal Normal Decreased Decreased

Pulse pressure (mm Hg) Normal Decreased Decreased Decreased

Respiratory rate 14–20 20–30 30–40 >35

Urine output (mL/h) >30 20–30 5–15 Negligible

Mental status Slightly
anxious

Mildly
anxious

Anxious,
confused

Confused,
Lethargic

Fluid replacement Crystalloid Crystalloid Crystalloid 1 blood Crystalloid 1 blood

FromAdvancedTraumaLifeSupport (ATLS) student coursemanual. 9thedition. Chicago (IL): American
College of Surgeons; 2012.

Vaught612

Estimation of Blood Loss

The most common trigger for initiation of obstetric hemorrhage protocols is blood loss
exceeding 1500 mL. Timely identification of hemorrhage is complicated by inherent
inaccuracies in visual estimation of blood loss and the lack of early hemodynamic
changes. Several studies have indicated that visual assessment of blood loss is grossly
unreliable, with actual losses frequently exceeding twice the reported visual estima-
tions.31 Physiologic perturbations are often late signs of hypovolemia in young, healthy
parturients (Table 2). Peripheral and splanchnic vasoconstriction facilitates the reloca-
tion of blood from venous capacitance vessels to the central circulation, allowing the
blood pressure and heart rate to remain near normal until blood loss exceeds
1500mL inmost parturients. Laboratory evaluation is generally too slow tomeaningfully
reflect dynamic changes in Hct and coagulation status during an obstetric hemorrhage.
Precision in blood loss assessment is improvedwith the use ofwidely available pictorial
guidelines and/ormeticulous physical collection systems.32 Given the challenges in the
accurate estimation of blood loss during delivery, extreme vigilance is necessary to
assure the early recognition and treatment of obstetric hemorrhage.

Pharmacologic Treatment

Because uterine atony is the primary cause of obstetric hemorrhage, the early admin-
istration of uterotonic agents should be considered in the setting of significant post-
partum bleeding. Uterotonic medications decrease blood loss by directly
stimulating uterine contractions, thus compressing the spiral arteries supplying the
vacant placental bed. Oxytocin is generally regarded as the “first-line” pharmacologic
intervention for postpartum hemorrhage. Previous studies have demonstrated that
prophylactic use of oxytocin during the third stage of labor decreases the incidence
of obstetric hemorrhage.33 Other classes of uterotonic agents should be considered
if uterine atony is unresponsive to oxytocin. The specific “second-line” pharmacologic
intervention is dependent on the presence of maternal comorbidities. Administration
guidelines and contraindications of commonly used uterotonic agents are included
in Table 3.

Invasive Obstetric Management

Obstetric hemorrhage unresponsive to uterotonic agents may require mechanical or
surgical interventions to control blood loss. Uterine massage stimulates myometrial
contractions, although the benefit in the setting of ongoing uterotonic administration
is questionable.34,35 Internal uterine tamponade decreases blood loss by compressing

Table 2
Signs and symptoms of blood loss with obstetric hemorrhage in the healthy parturient

Blood Loss (mL)
Systolic Blood
Pressure (mm Hg) Heart Rate (bpm) Symptoms

1000 >100 <100 Palpitations,
lightheadedness

1500 90–100 100–120 Weakness, diaphoresis

2000 70–80 120–140 Restlessness, confusion,
pallor

3000 50–70 >140 Lethargy, air hunger

Adapted from Bonnar J. Massive obstetric haemorrhage. Baillieres Best Pract Res Clin Obstet
Gynaecol 2000;14(1):1–18.

Management of Obstetric Hemorrhage 23

Yunas. Lancet Obstet Gynaecol Womens Health 
2026;2:e129-39
Mitts. Am J Obstet Gynecol 2025;232:478e1-7
Gallos. N Engl J Med 2023;389:11-21

Drapeau ROUGE - HPP 
Somnolence, Confusion

Dyspnée, Oligurie
Suintement

PS ≥ 1500 ml
Pls 110, TAS < 90

Hb <  70
Fb < 2, INR ≥ 1,5

Lactate > 2,6

Pertes sanguines attendues

AV moyenne 353 ml
 médiane 220 ml
CS moyenne 792 ml



• Point de départ; diagnostic commun

• Réévaluations fréquentes du diagnostic 
• Pertes sanguines objectivées + hémoglobines sériées
• Évolution vers une CIVD OU CAO? 

• Visuelle + coagulogrammes sériés/fibrinogène + FSC
• (TEG®, ROTEM® - fib-tem)

• Évolution vers anomalies électrolytiques
• Données cliniques autres…

Pacheo. Sem Perinatology 2019;22-26
Snegovskikh. J Clin Anesth 2018;44:50-56
Guash. Med Intensiva 2016;40(5):298-310



• Échographie
• Préparation SOP
• Réanimation; anticiper

• Traitement curatif de l’hémorragie
• Contraction utérine

• 2ième ligne utérotonique
• (Calcium?)
• Curetage

• Examen vaginal

Sang demandé
Artère; labos

30 
min



• Anesthésie régionale résiduelle…
• Anesthésie pour geste technique

• Instabilité HD proscrit ALR
• Majoration de l’instabilité
• Pas de protection voies aériennes
• Coagulopathie possible

• Induction stable 
• Halogénés proscrits

Sentilhes. Eur J Obstet Gynecol 2016;198:12-21



• Cristalloïdes (LR & NaCl)
• 20% iv après 1h è Œdème è microcirculation
• > 4000 ml associé à devenir moins favorable
• Approche restrictive non délétère 0,75-1ml/kg

• Colloïdes (Voluven max 30ml/kg)
• Restauration volume vs entrave coagulation
• Effets secondaires & é mortalité aux SI

• Recommandations variables
• Cristalloïdes : 500 ml à 2 L ou encore 1-2ml/ml PS 
• Colloïdes : relatif confort ad 1L adultes en santé (abstention en 

insuffisance rénale, prééclampsie…)

Van de Velde. Br J Anaesth 2026;137:168-81
Schol. PLoS ONE 16(6):e0253765
Baird. Anesthesiology Clin 2017;35:15-34



·Traitement ; littérature très limitée avant WOMAN
ê Nombreux biais
ê Différence de saignement peu significative cliniquement
ê Sécurité non assurée

• Événements thrombo-emboliques
• Convulsions

Ahmadzia. Obstet Gynecol Surv 2018;73(10): 587-594
Sentilhes. Br J Anaesthesia 2015;114 (4):576-87
Docloy-Bouthors. Crit Care 2011;15:R117
Ferrer. BMC Pregnancy Childbirth 2009;9:29

for vaginal deliveries. A systemic review and meta-analy-
sis by Li et al is evaluated prophylactic TXA for preven-
tion of PPH. Three of the 25 trials included vaginal
deliveries. This study showed that total postpartum
blood loss was reduced for patients that received pro-
phylactic TXA, with a mean reduction of 85 mL within
2 hours of delivery measured using a combination of
graduated collecting containers and weighted sponges.
There was a reduced occurrence of PPH (defined as
greater than 500 mL blood loss; risk ratio [RR], 0.37;
95% confidence interval [CI], 0.20–0.67); however,
the need for a blood transfusion was not impacted.
The author of this study noted that the results were un-
derpowered due to the small sample sizes from which
data were extracted.23

The TRAAP (Tranexamic Acid for the Prevention of
Postpartum Hemorrhage After Vaginal Delivery) trial is
a recent multicenter, double-blind trial of 3891 women
randomized to receive either prophylactic TXA versus
placebo to evaluate postpartum bleeding outcomes in
patients who had a vaginal delivery.24 Inclusion criteria
were singleton gestations greater than 35 weeks' gesta-
tion that underwent a vaginal delivery. Patients received
1 g intravenous (IV) TXAwithin 2 minutes of delivery.

This study showed a lower incidence of PPH in the TXA
group compared with placebo (6.6% vs 8.8%, P = 0.01),
a reduced need for uterotonics (7.3% vs 9.7%, P =
0.003), and a lower incidence of clinically significant
PPH according to providers' subjective impression
(7.8% vs 10.4%, P = 0.04). One thrombotic event oc-
curred in the TXA group compared with 4 events in
the placebo group; however, this was not statistically
significant (RR, 0.25; 95% CI, 0.03–2.23; P = 0.2). Of
note, nausea and vomiting were more common in the
TXA group compared with placebo, although the rate
of administration was faster than typically recom-
mended (7.0% vs 3.2%, P < 0.001).
An additional Cochrane review meta-analysis by

Novikova et al25 evaluated the efficacy of TXA used
prophylactically in reducing postpartum blood loss af-
ter a vaginal delivery (TXA vs placebo vs no interven-
tion). This review found that the effect of TXA on
blood loss greater than 500 mL was more pronounced
in vaginal deliveries (RR, 0.42; 95% CI, 0.28–0.63)
compared with cesarean deliveries (RR, 0.55; 95% CI,
0.44–0.69). However, prophylactic treatment with
TXA was not effective in decreasing the incidence of
blood loss greater than 1000mL. In addition, predelivery

TABLE 1
Summary of TXA Trials for the Prevention and Treatment of PPH

Study Country N Dose of TXA Timing

TXA for Prophylaxis of PPH–Vaginal Delivery
Yang (2001) China 181 1 g Over 2–3 min after

delivery of fetus
Gungorduk (2013) Turkey 441 1 g Over 5 min at delivery

of anterior shoulder
Mirghafourvand (2015) Iran 120 1 g Over 10 min at delivery

of anterior shoulder
TRAAP trial (2015–2016) France 4,070 1 g Within 2 min after

vaginal delivery
TXA for prophylaxis of PPH–cesarean delivery
Gai (2004) China 180 1 g 10 min before incision

over 5 min
Gohel (2007) India 100 1 g 10 min before incision

over 5 min
Movafegh (2011) Iran 100 10 mg/kg 20 min before spinal
Gungorduk (2011) Turkey 660 1 g At least 10 min prior to

skin incision
Xu (2013) China 174 10 mg/kg 10–20 min before spinal
Goswami (2013) Saudi Arabia 90 10 or 15 mg/kg 20 min before skin incision
Abdel-Aleem (2013) Egypt 740 1 g 10 min before cesarean
Senturk (2013) Turkey 225 1 g 1 h prior to cesarean
Shahid (2013) Pakistan 74 10 mg/kg 10 min before spinal
Ahmed (2014) Egypt 124 10 mg/kg 5 min before cesarean
MFMU Network trial (2018) US 11,000 1 g At the time of cord clamp

in cesarean delivery
TXA for treatment of PPH
Ducloy-Bouthors (2011) France 144 4 g (plus 1 g/h) —
WOMAN trial (2009–2016) Worldwide 20,060 1 g (plus repeat 1 g if ongoing hemorrhage) —
Gillissen (2017) Netherlands 1260 1 g (plus repeat 1 g if ongoing hemorrhage) —

589TXA for Prevention and Treatment of PPH • CME Review Article

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.



• Randomisée, contrôlée, double insu
• Multicentrique; 21 pays → 20 000 patientes
• HPP accouchement vaginal ou césarienne





WOMAN trials collaborators, Lancet 2017;389:2105-16; https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6491317/pdf/CD012964.pdf.

Délai optimal  3 heures [Essai WOMAN et CRASH ]

Nous ne 
pouvons 
pas 
afficher 
l’image.



Initiation a. tranexamique 
3 heures post saignement

• Mortalité ↑ secondairement aux saignement
• Contexte

• Hyperfibrinolyse
• Shutdown fibrinolyse

• Mécanisme;
• Peu clair
• Modèle souris 

• Activateur tissue-plasminogène (tPA)
• Activateur urokinase-plasminogène (uPA)

• Clinique
• CRASH-2 (2010)
• WOMAN (2017)
• WOMAN 2 (2024)

Wu. PLoS ONE 2020;15(5):e0233640
Moore. Anesth Analg 2019; 129(3): 762-773
Hijazi. Blood 2015;125 (16):2558-67



• Réa; hémodynamie et équilibre acido-basique
• Volume               

• Amines ;  TAM 60-70 mmHg

• Traitement curatif de l’hémorragie
• Contraction utérine; tamponnade
• Occlusion vaisseaux

• Geste chirurgical
• Embolisation

• Hystérectomie

30-
60  

60   
et 
+



• Initiation
• Aucun critère strict – littérature pauvre
• Perte sanguine 1000ml ou Instabilité HD & Hb < 70 

• Aucune donnée randomisée sur le ratio OB, la pratique est guidée 
par des cibles générales…

• Définition transfusion massive
• ≥ 10 culots en 24hrs OU 
• ≥ 4 culots en 1 heure

Binyamin. Int J Obstet Anesth 2025;2025;104692
Bienstock et al. N Engl J Med 2021;384(17): 1635-45

1) Étiologie de l’HPP
2) Statut HD & hémato 

de base
3) Comorbidités
4) Volume circulant



• Globules rouges - mécanismes
• Volume intravasculaire
• Perfusion & oxygénation des tissus
• Maintien coagulation ; transit et fonction plaquettes

• Globules rouges – cibles 
• Comorbidités
• Hémorragie active 
• Évaluation de la situation

Hunt. New Engl J Med 2014;370:847-59



• PFC - mécanismes
• Facteurs de coagulation (dilution & consommation)

• 30% du taux de base nécessaire
• Protection en grossesse 

• Volume dilution > 3000 ml (4000 - 5000ml)

• PFC – cibles
• Faire les tests de viscoélasticité > > > suivre des ratios 
• Suivre les cibles INR < 1,8 
• Une unité = 8% facteurs de coagulation

• 30ml/kg PFC ≅ 8 PFC = fibrinogène 1g/L
• Empiriquement ad 1L pour débuter si HPP massive dx tardif è 4 PFC 

Gill. Best Pract Res Clin Anaesth 2024; 38: 233-45
Rani. J Clin Diagn Res 2017;11(2):QE01-05



• Études trauma
• Biais & résultats mitigés 

• Étude observationnelle obstétricale
• Ratio 1: 1,8 è 1,1 moins d’intervention
• Risques de sur-tranfusion de PFC

• Recommandations
• Utilisation des tests viscoélascité
• Vers un ratio 1:1 SI saignement massif ou consommation en 

cours

Hofer. Eur J Anaesthesiol 2023;40:29-38
Guash. Med Intensiva 2016;40(5):298-310
Bonnet. F1000Res 2016;27;5
Holcomb. JAMA 2015;313(5):471-82



• Plt – mécanismes
• Fonction plaquettaire ; coagulopathie consommation
• Dilution > 5000 ml (sauf si thrombocytopénie)

• Plt – cibles
• 50 000 – 75 000
• Une unité (pool 6 donneurs) = 25-30 000

• Ratio Plt 4:4:1? (aucune étude obstétricale) 

Baird. Anesthesiology Clin 2017;35:15-34
Jones. Anaesthesia 2016;71(6):648-56
LeGouez. Transfus clin biol 2016;23:229-32
Oluwatoyosi. Int J Gyn Obstet 2012;119:3-5



•Déplétion en fibrinogène rapide
•Saignement
•Fibrinolyse
•Hémodilution

•Prédicteur de la progression HPP sévère
• 2g/L ou moins valeur prédictive positive 100%
• 4g/L ou plus valeur prédictive négative 79%
• Association, pas de preuve de causalité

Bonnet. F1000Res 2016;27;5
Wikkelso. Br J Anaesth 2015;114(4);623-33
Ahmed. Transf Med 2012;22(5):344-9
Charbit. J Thromb Haemost 2007;5(2):266-73



Statut hématologique patiente % de patiente fibrinogène < 2g/L

PS 1000-1500 ml 4-5%

PS 2500 ml 17%

PS 3000 ml 26%

≥ 5 culots sur 4 hrs OU ≥ 8 culots 40-50%

PS 6000 ml > 60%

Gill. Best Pract Res Clin Anaesth 2024; 38: 233-45



•Fibrinogène traitement
•Niveau souhaité ≥ 2 g/L 
•Algorithmes dans la littérature

•Fibrinogène préventif en début HPP
•Pas de bénéfice prouvé -

• Études avec les concentrés de fibrinogène
•Étude en cours pour les cryoprécipités (Green)
•Questionnement de quantité saignement? 

•Sécuritaire?

Green. Anaesthesia 2022;77:175-184
Tahitu. Acta Obstet Gynecology Scand 2022;101:145-152
Ducloy-Bouthors. BJOG 2021;128:1814-1823
Zaidi. Transfus Med Rev 2020;34:101-107
Wikkelso. Br J Anaesth 2015;114(4);623-33





Cryoprécipité Concentré de 
fibrinogène

RiaSTAP
Composantes Facteurs VIII-XIII, vWF, 

fibrinogène, fibronectine
Concentré fibrinogène humain

(dérivé de plasma)
(Facteur XVIII ???)

Hémostase Polymérisation de la fibrine

VWF = aggregation plt
Fc VIII = génération de thrombine
Fc XIII = force caillot
Fibronectine: régule l’hémostase, 
améliore réponse immunitaire, 
favorise la guérison, stabilité caillot

Polymérisation de la fibrine

Pathogène Purifié
(↓infectieux & ↓ immunologique) 

Disponibilité Banque de sang – décongelé + pool
20-30 minutes

Frigo 60 mois - tournoiement
10- 15 minutes (5 minutes)
100 mg/min

Volume Pool 10 unités = 100 ml
Empiriquement 10 unités

1g = 50 ml →  4g = 200 ml 
Empiriquement 4g

Coût 346,56$/1 unité → 10 unités (3 465, 
60$)
Perte plasma/plt & contamination???

533,34$/1 fiole 1g → 4g (2 133,36$)
Jacobs. Am J Hematology 2026;101: 794-806
Cushing. Transfusion 2020 ; 60: S17-S23
Callum. JAMA 2019;322:1966-76



Fibrinogène - source

•Concentré de fibrinogène
•Non infériorité 
•Rapidité disponibilité

• Syndrome anaphylactoïde de la grossesse
• Décollement placentaire avec CIVD

•Sécurité?

•Cryoprécipité
•Hémostase 

• Qualité du caillot ; homogène et résistant
• VWF réfractaire à humate P (multimères)
• Déficit Facteur XIII?

• Contrôle sur le produit

Morrow. Int J Mol Sci 2021;22:2185
Cushing. Transfusion 2020 ; 60: S17-S23
Callum. JAMA 2019;322:1966-76
Ahmed. Transf Med 2012;22(5):344-9



•Rôle facteur XIII
•Modification matrix fibrinogène
•Incorporation protéines anti fibrinolytiques

•Problématique
• ↓ FXIII → ↑pertes sanguines en chirurgie

• Fibrinolyse → Lyse du caillot + facile
• Hémostase initiale adéquate  → hémorragie 2nd

• Grossesse; FXIII ↓ activité 20-30%

•Sujet d’intérêt en OB
•Étude SWIFT en cours 
•Quelques aspects pratiques …

Jacobs. Am J Hematology 2026;101: 794-806
Karlsson. Int J Obstet Anesth 2021;47:103174
Haslinger. J Thromb Haemost 2020;18(6):1310-9
Bamberg. Arch Gyn Obst 2019;299:421-30



Hofer. Eur J Anesthesiol 2023; 40:29-38



• Déclenchement
• Produits sanguins rapidement
• Soutien technique (BS & labos)
• Gaspillage de ressources

Pacheco. Am J Obstet Gynecol 2026: S280-309
PHM 2025 – CHUSJ



• La température > 35 0C
• Réchauffe sang
• Couverture chauffante

• Le pH > 7,35

• Le Cai mesuré > 1,10
• Empiriquement 3g 

CaGluconate/ 4 culots 
    en 2-5 min

PHM 2025 – CHUSJ
James. Semin Thromb Hemost 2016;42:724-31
LeGouez. Transfus clin biol 2016;23:229-32



• Facteur VII recombinant 
• Littérature 

• Bénéfice potentiel sur la transfusion
• Pas d’impact sur la survie
• Risques thromboemboliques, notamment artériels

• Usages investigués
• Zones éloignées
• Topique au site placentaire
• Échec des traitements

Pacheco. Am J Obstet Gynecol 2026: S280-309
Schjoldager. Am J Obstet Gynecol 2017;216:608e1-2
Phillips. Anesthesiology 2009;109(6):1908-15



• Concentré des facteurs II, (VII), IX et X & protéines 
anticoagulantes C et S

• Administration plus rapide et moins de volume 
(10ml PCC ~ 250 ml PFC)

• Littérature obstétricale de case report et série de 
cas

• Pas d’antithrombine = crainte majoration état 
prothrombotique

Pacheco. Am J Obstet Gynecol 2026: S280-309
James et al. Semin Thromb Hemost 2016;42:724-31
Hunt et al. Br J Haematol 2015;170: 788-803



v POUR
• Profil physiologique favorable
• Minimiser les risques de réactions
• Éviter les transfusions (refus et accès)

v CONTRE 
• HypoTA sur bris filtre (leucocytes – cytokines)
• Allo-immunisation 
• Syndrome anaphylactoïde de la grossesse
• $$$ 

• anomalies placentations
• Anémie sèvére

Copyright © 2015 International Anesthesia Research Society. Unauthorized reproduction of this article is prohibited.
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use of these indications, multiple large studies have found 
rates of autologous transfusion ranging from 36% to 100%, 
with 6% to 97% of these patients completely avoiding allo-
geneic transfusions.9 For very high-risk patients, such as 
those undergoing a planned cesarean hysterectomy for 
placenta accreta, a 75% rate of autologous transfusion was 
observed.11 Eighty-seven percent of these patients success-
fully avoided allogeneic transfusions. The high variability 
in the percentage of patients receiving autologous transfu-
sions and avoiding allogeneic transfusions can be partially 
explained by the risk of postpartum hemorrhage because 
patients with low-volume blood loss did not have suf!cient 
salvaged material to allow processing.1,9,12,31 As patient selec-
tion is re!ned and familiarity with the technique grows, it is 
reasonable to expect that the proportion of patients success-
fully avoiding allogeneic transfusions will increase.

An argument against the use of cell salvage has been 
that the need for transfusion during cesarean delivery is 
unusual.32 The Association of Anesthetists of Great Britain 
and Ireland, Royal College of Anesthetists, and the American 
Association of Blood Banks all recommend consideration of 
cell salvage when the expected blood loss is >1 L or 20% 
of the patient’s estimated blood volume, cross-match com-
patible blood is unobtainable, the patient is unwilling to 
accept allogeneic blood, >10% of patients undergoing the 
procedure require transfusion, or the mean transfusion 
requirement for the planned procedure exceeds 1 unit of 
blood.1,19,33,34 It is important to note that these recommen-
dations are not tailored to the obstetric population. The 
American College of Obstetricians and Gynecologists cur-
rently endorses consideration of cell salvage for postpartum 
hemorrhage, and the American Society of Anesthesiologists 
recommends consideration of cell salvage in cases of post-
partum hemorrhage when banked blood is not available or 
when the patient refuses banked blood.35,36

ECONOMIC CONSIDERATIONS OF CELL SALVAGE 
AS A STRATEGY FOR BLOOD CONSERVATION IN 
OBSTETRICS
A recent single-institution economic analysis found that the 
use of cell salvage is not cost-effective for routine cesarean 
deliveries but is cost-effective in patients with predictably 
high rates of hemorrhage and transfusion.37 The authors 
found that only high-risk cases such as severe maternal 
anemia or abnormal placentation had transfusion rates that 
justi!ed cell salvage (54% and 75% of patients required trans-
fusion, respectively). A 2007 cost analysis of intraoperative 
cell salvage suggested that “standby use” be considered to 
improve cost-effectiveness.38 Standby use consists of only a 
basic setup (suction and reservoir) to which the additional 

(and expensive) system components can be added if suf!cient 
blood loss is collected to allow processing. The authors deter-
mined that the average cost of a unit of allogeneic packed 
red blood cells was $200 compared with $89.46 for a salvaged 
autologous unit.38 Both studies cited signi!cant initial and 
!xed-cost expenses for cell salvage, which may be too sub-
stantial to allow for use at institutions with small case vol-
umes. In addition, the generalizability of these conclusions 
may be limited because the cost analyses from these studies 
are dependent on factors that vary greatly across institutions.

CONCLUSIONS
Cell salvage has an acceptable safety pro!le and should be 
considered when treating patients at high risk for obstetric 
hemorrhage and transfusion. Cell salvage collection should 
start after delivery of the placenta. Leukocyte depletion !lters 
should be added to the cell salvage circuit to improve safety. 
In Rh-negative mothers, the appropriate dose of RhoGAM 
should be administered after performance of the Kleihauer-
Betke assay. Further trials investigating cell salvage as a means 
to reduce allogeneic transfusions should be considered. E
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• Tamponnade
• Ballon; Bakri
• Sutures de compression; B-Lynch

• Vaisseaux
• Ligatures chirurgicales des vaisseaux
• Embolisation
• « Garot puis procédure chirurgicale »

• Chirurgie utérine
• Résection en wedge
• Hystérectomie d’hémostase

• Paquetage en dernier recours
Pacheco. Am J Obstet Gynecol 2026: S280-309
Bienstock et al. N Engl J Med 2021;384(17): 1635-45



500 ml max dans le ballon
Le col de l’utérus doit être 
préalablement ouvert
Maximum 24 heures
Sécuritaire
85% taux succès 

Comprimer l’utérus
Risques nécrose & synéchies
Taux succès 90%
Grossesse future 11-75%

Figure 2 (facing page). Mechanical Methods for Managing Uterine Atony.
Panel A shows balloon tamponade (with a Bakri balloon), Panel B uterine compression 
sutures (B-Lynch sutures, placed according to the numbers, from 1 to 6), and Panel C uterine 
artery ligation.

Bienstock et al. Page 14
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#1 Ligature bilatérale des a. utérines #2 Si échec; A. iliaques internes

#3 A. ovariennes au besoin 



• Prévention dans certains cas 
• À considérer en cas d’échec au tx 

• Atonie réfractaire
• Anomalie d’insertion

• Règle #1 stabilité HD 
• Transfert
• Salle d’angio n’est pas une salle d’op

• Taux de succès 75-100%
• Grossesse future 43-48%

Ruiz et al. Eur J Obstet Gynecol Reprod Biol 2016;206:12-21
McLucas et al. Minim Invasive Ther Allied Technol 2016; 25:1-7



https://www.c4ts.qmul.ac.uk/rese
arch-1-research/uk-reboa



•Technique utilisée depuis avril 2024 au CHUSJ
• Incision Mayland (section des grands droits)
• Dissection de la vessie jusqu’au segment inférieur
• Césarienne sur l’utérus (selon le site du placenta)
• Retrait du placenta
• Soulèvement de l’utérus et application du garrot près du col

→ Écrasement des artères utérines
• Suite selon l’évaluation préalable

• Fermeture utérus et hystérectomie
• Wedge avec réapproximation des tissus

Staniczek. Life 2023; 13: 1774 Wikipedia



Technique chirurgicale du wedge

Gracieuseté Dre Élise Monceau



• Habituellement pour atonie réfractaire ou anomalies 
insertions

• Difficultés techniques 
• Gros utérus
• Vaisseaux engorgés et collatérales

• Complications majorées
• Hémorragique
• Trauma
• infection



• L’hémorragie massive
• Partage d’informations ; quantitatives & qualitatives
• Anticipation en fonction du diagnostic
• Actions concertées; 

• Réanimation efficace et rapide
• Traitement de support hémostatique 
• Traitement curatif  

• Comment s’y préparer et s’améliorer?
• Simulation

• Communication/leadership
• Tester protocoles/aides mémoires

• Débrifing en équipe et personnel …
• Suivre la littérature

• Nouveaux moyens d’évaluer
• Nouvelles utilisations des molécules


