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Terminology



Life-threatening bleeding during delivery

PPH      Postpartum Haemorrhage

Peripartum Haemorrhage

PŽOK    Peripartální ŽOK (porodní)



Definition



Bleeding in human childbirth

Vaginal delivery:

Caesarean section:

˂ 500  ml

˂  1000  ml



Examples of definitions of peripartum haemorrhage



2017 - revision of the definition of PPH

• blood loss > 500 ml vaginal delivery 

or

• blood loss >1 000 ml Caesarean section 

or 

• change in vital functions

- heart rate  >15% ≥110 bpm, 

- blood pressure ≤ 85/45 mmHg, 

- saturation < 95%



There is strength in simplicity…

An acute, life-threatening condition



Peripartum haemorrhage – definition Czech Republic

According to the amount of blood loss: 

• minor blood loss (500 – 1 000 ml) 

• severe blood loss (> 1 000 ml) 

• life-threatening peripartum hemorrhage (LTPPH) (> 1 500 ml) 

(clinical and/or laboratory signs of tissue hypoperfusion)

2018



1500 ml

1000 ml

500 ml



Childbirth

1000 ml <

1500 ml <

500 ml <

Doctor - gynaecologist/obstetrician
Doctor - anaesthesiology-resuscitation
Crisis team
Crisis plan

Crisis team,

Crisis plan



Incidence



Peripartum hemorrhage
The most common and most dangerous complications of childbirth (from the mother's point of view)

It is one of the 5 most common causes of death in women (pregnancy, childbirth and the puerperium)

1. PPH 
2. thromboembolic disease
3. hypertensive diseases
4. cardiomyopathy

5. sepsis



The incidence of LTPPH/PPH varies greatly depending on the criteria used to diagnose the
pathology.

Estimate:   1 - 5% of births

Sheldon WR, Blum J, Vogel JP, et al. Postpartum haemorrhage management, risks, and maternal outcomes: findings from the
World Health Organization Multicountry Survey on Maternal and Newborn Health. BJOG 2014; 121 Suppl 1:5.

Reale SC, Easter SR, Xu X, et al. Trends in Postpartum Hemorrhage in the United States From 2010 to 2014. Anesth Analg 2020; 
130:e119.

Prospective study: 10% of births
Deneux-Tharaux C, Bonnet MP, Tort J. [Epidemiologie poporodního krvácení ]. J Gynecol Obstet Biol Reprod (Paříž) 2014; 43: 936.

Incidence





• 515,000 women worldwide die
during pregnancy and childbirth
every year

• 99% of maternal deaths occur in 
developing countries

• 90% of cases of PPH are due to 
uterine atony

Maternal Death and Peripartum Hemorrhage









100 000 Births

1: 8000 

10 women die annualy







Increase in cases (PPH)

 pregnancy in the elderly woman

 obesity

 morbidity (hypertension, preeclampsia)

 st. p. surgical treatment of the uterus (fibroids)

 caesarean section, especially repeated

 placenta praevia

 placenta accrera spectrum

 pregnancies / births after IVF multiple pregnancies

BJOG.. 2012 Feb;119(3):306-14. 

Increasing trends in atonic postpartum haemorrhage in Ireland: an 11-year population-based cohort study.

Lutomski JE, Byrne BM, Devane D.  Greene RA. 



Physiology of postpartum
haemostasis



PPH is a specific problem

Woman

• pregnant woman

• 2nd half of pregnancy

This is a problem that occurs only from women,                                         

only in pregnancy, only in the second stage of pregnancy. 



Only in the second stage of pregnancy





Mechanical hemostasis Coagulation factors

Retraction - tourniquet Fibrinogen







PPH DIC
95%            5%

The incidence of PPH and DIC.                                                                                          

95% of severe blood loss in childbirth is due to postpartum hemorrhage.



At the end of pregnancy, 
myometrial perfusion is

600 to 700 milliliters

of blood per minute. 



Physiology of retraction-tourniquet myometrium

• perfusion

• oxygenation

• energy reserves

• receptor readiness



Risk factors
Specific etiology



Study (690,000 births): 4 risk factors associated with the highest probability of
predicting the need for massive blood transfusion (n = 406) during hospitalization for
delivery

Mhyre JM, Shilkrut A, Kuklina EV, et al. Massive blood transfusion during hospitalization for delivery in New

York State, 1998-2007. Obstet Gynecol 2013; 122:1288.

1. abnormal placentation (pl. accreta or previa) (1.6/10,000 births, OR 18.5, 95% CI 14.7-23.3)

2. placental abruption (1.0/10,000 births, OR 14.6, 95% CI 11.2-19.0)

3. severe preeclampsia (0.8/10,000 births, OR 10.4, 95% CI 7.7–14.2)

4. intrauterine fetal death (0.7/10,000 births, OR 5.5, 95% CI 3.9–7.8)

Risk factors and etiology of PPH



personal or family history of previous PPH, obesity, multiparity, Asian or Hispanic
race, precipitous delivery, excessive uterine distention (e.g. multiple pregnancy, 
polyhydramnios, fetal macrosomia), chorioamnionitis, uterine inversion, uterine
fibroids, Couvelair uterus, inherited bleeding diathesis, acquired bleeding diathesis
(e.g. amniotic fluid embolism, abruptio placentae, sepsis, fetal death), assisted
reproduction technology, anaemia and the use of certain drugs: muscle relaxants, 
antithrombotics.

ANTIDEPRESSANTS, especially selective serotonin reuptake inhibitors (SSRIs) and 

serotonin and noradrenaline reuptake inhibitors (SNRIs) - ANAEMIA

Other risk factors for PPH



In 2015, one of the first articles came out about the negative effect of antidepressants

on anemia in pregnancy a few years later the articles are incredibly increasing.



A few years later the articles are incredibly increasing.



Recommendation

We recommend treatment of antenatal anaemia.
Pregnant women should be given iron preparations if their hemoglobin level
falls below 110g/l in the first trimester or below 105g/l  in the 28th week of pregnancy.

Recommendation 
We suggest considering parenteral iron in women with sideropenic anaemia
unresponsive to oral iron supplementation. 

Preventive measures



Syrup
Drops

Chewing 
tablets

Zdroj: http://www.viforpharma.com/





Medical history
Life-threatening peripartum haemorrhage

Risk factors
A.
multiple pregnancy
preeclampsia/gestational hypertension
placenta praevia
suspected premature separation of the placenta
suspected amniotic fluid embolism

B. 
Life-threatening peripartum haemorrhage in previous
childbirth
Asians
Obesity (BMI > 35)
Anaemia (< 9g/ml)

C.
Acute Caesarean section
Induction of labour
Placenta adhaerens
Operative vaginal delivery
Prolonged labour (> 12 hours)
Large fetus (> 4 kg)
Fever during labour
Morther's age (> 40 years)

Preemptive
medicine

40%



60%



Preventive measures

Recommendation 

Women with risk factors for life-threatening PPH should give birth in medical 

facilities appropriately staffed and materially equipped to deal with life-

threatening PPH.

Recommendation

For patients with a high risk of PCOS (abnormal placentation), we recommend 

formulating a care plan with the participation of a multidisciplinary team in 

a reasonable time before delivery.



Causes of excessive blood loss



Bleeding in human childbirth

Before delivery

- placental abruption

- amniotic fluid 
embolism

- endo/myometritis

- preeclampsia/HELLP

After delivery

- hysterotomy

During delivery

- in III. stage of labour
(delivery of the
placenta)

- during the operation

PPH
DIC

DIC

PPH PPH



Disorders of uterine Tonus                                                         70 – 80% 

• postpartum uterine hypo-/atony

Birth Trauma                                                                                   10 – 15%

• laceration of the cervix, vagina, perineum

• pelvic haematomas

• uterine rupture, intraoperative complications

• inversion of the uterus

Tissue pathology 1 – 5% 

• placenta adherens, placenta accreta

Coagulopathy (Thrombin)                                                                1 – 5% 

• DIC early (amniotic fluid embolism, abruption!!!)

4 T



Dominant cause of PPH

Uterine Tone 

Uterine hypotonia/atony 80%

Reale SC, Easter SR, Xu X, et al. 

Trends in Postpartum Hemorrhage in the United States From 2010 to 2014. 

Anesth Analg 2020; 130:e119.







Trauma

Trauma related to bleeding= tissue laceration (including uterine rupture)  

or 

surgical incisions.

Lacerations/ruptures of the cervix and vagina will be caused by

• fetus – passage through the birth canal

• assistance - intervention during childbirth

Lacerations/ruptures

• obvious

• hidden (haematomas of the vulva, paracolpia, retroperitoneum) 





Thrombin - coagulation

• about 1 in 500 births in the U.S.  

• < 7% of PPH cases (placental abruption, amniotic fluid embolism)

Reale SC, Easter SR, Xu X, et al. Trends in Postpartum Hemorrhage in the United States From 2010 to 2014. Anesth Analg 2020; 130:e119.

Congenital coagulopathies

von Willebrand disease = high risk of PPH

- von Willebrand factor level during pregnancy ↑, after delivery ↓↓↓

Acutely acquired coagulopathy

• amniotic fluid embolism

• placental abruption

• severe preeclampsia

• HELLP syndrome (haemolysis, elevated liver enzymes, low platelets)





Uterine atony = tourniquet dysfunction
uterine retraction disorder after delivery



Assessment of severity of blood loss



Diagnosis can be problematic

• bleeding may not be externally visible

• the blood in the collection bags may be mixed with the amniotic fluid



Blood loss, its rough estimate

= 3 coffee cups

= 1 soup plate

= half a litre













1500 ml

1000 ml

500 ml





Pulse

BP (hypotension)

…the pregnant woman compensates for a long time (haemodynamics) 
and quickly decompensates…



A trip to (patho)physiology 





Clinical note:

During pregnancy, a woman's blood volume increases physiologically, where at the 

end of pregnancy the increase is up to 40% of the original volume.

Initial symptoms of a haemorrhagic shock are therefore less pronounced during 
pregnancy.

As long as the blood loss does not exceed 1000 ml, the systemic pressure and the 

heart rate of the pregnant/partum/six-weeks-postpartum woman are maintained 

within the physiological range.



25% 
Slight drop in BP
Tachycardia !!! 



Clinical count in peripartum bleeding

Volume of blood loss
Blood pressure 
(systolic)

Symptoms Degree of shock

500–1000 mL 
(10–15%)

Normal
Palpitation
Tachycardia
Dizziness

Compensated
Class I

1000–1500 mL 
(15–25%)

Slight drop
(100–80 mmHg)

Weakness
Tachycardia
Perspiration

Light
Class II

1500–2000 mL 
(25–35%)

Moderate drop 
(80–70 mmHg)

Unrest
Pallor 
Oliguria

Medium
Class III

2000–3000 mL 
(35–50%)

Significant drop
(70–50 mmHg)

Collapse
Shortness of breath
Anuria

Severe
Class IV



Shock index 

• sensitive and useful parameter

• for the prediction of PPH intensive

care

Shock index

Ratio between systolic pressure and pulse rate

Normal condition: 60 bpm : 120 BP/s, 0.5
Developed shock: 100 bpm : 100 BP/s, 1.0
Severe shock: 120 bpm : 60 BP/s, 2.0





Management
Treatment of PPH



Timely and accurate 
registration of blood loss



Causes of non-standard care for a woman with PPH

• delayed diagnosis 

• delayed treatment due to underestimated blood loss 

• delayed preparation of blood products and coagulation factors

• lack of management protocols

• insufficient professional training of personnel

• poor communication between the interdisciplinary team

• deficiencies in organization and delays in initiation of treatment  



Reduction of maternal mortality and morbidity

• timely identification of PPH

• timely and correct diagnosis of the cause of bleeding

• rapid intervention/treatment of PPH



High risk of excessive 
bleeding during delivery

III. stage of labour

= myometrial perfusion 600 ml/min.

about 15% of the mother's cardiac output

Haemostasis

= after delivery of the placenta



Timely and accurate 
registration of blood loss



Irreplaceable role - midwife



Llife-threatening peripartum bleeding

When? = start (time) 

Where? = localization 

How? = amount





1500 ml

1000 ml

500 ml



Childbirth

1000 ml <

1500 ml <

500 ml <

Doctor - gynaecologist/obstetrician
Doctor - anaesthesiology-resuscitation
Crisis team
Crisis plan

Crisis team,

Crisis plan



Management of life threatening 
peripartum haemorrhage – applies !!!

1. rapid anti-shock measures

2. rapid surgical treatment

3. rapid intensivist treatment

= substitution of blood factors 



We recommend monitoring coagulation and the initiation 
of measures to adjust coagulations as soon as possible 
after identifying the condition of life-threatening PPH. 

To identify the type of coagulation disorder in life-threatening 
PPH we recommend using viscoelastometric methods 
(TEG, ROTEM), if available.



Thromboelastograph (TEG ®) Thromboelastometer (ROTEM ®) 







Peripartum life-threatening bleeding - obstetrician procedures



Recommendation

We recommend prophylactic administration of uterotonics in III. stage of labour immediately after

the birth of the child before ligation of the umbilical cord. The drug of first choice is oxytocin.

Recommendation

We suggest considering the administration of carbetocin in women with an increased risk of life-

threatening PPH.

Recommendation

For women with an increased risk of life-threatening PPH undergoing Caesarean section, we

suggest considering a single administration of tranexamic acid (TXA) along with carbetocin.



We recommend fibrinogen substitution in patients 
with life-threatening PPH when its level drops below 
2 g/l and/or when its functional deficit is detected 
by viscoelastometric methods or when there is 
a justified clinical assumption of fibrinogen deficiency 
even without knowledge of its levels.

Recommendation 

As a minimum initial dose for life-threatening PPH, 
we recommend the administration of an initial dose 
of at least 3 g (4 g) of fibrinogen or the equivalent
of this dose when using transfusion preparations
with increased fibrinogen content.









Interventional radiology - an alternative/perspective



Chirurgická hemostáza







Mechanická hemostáza                                     Koagulační faktory



Simulation Centre















DR

I LL





Obstetrics Forum.cz









Web…

The application is free to download for iOS and Android
and from your internet browser:



Leading cause 
of death

Timely 
estimation of 

blood loss

Atony of the 
uterus

Prevention and 
treatment

Strategy and 
speed of 

treatment

Training in life-saving 
procedures

Simulation, 
simulators…

Drilling techniques…
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