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ABSTRACT 

Objective: To evaluate the management process and 
the guidelines for management of postpartum hem- 
orrhage due to uterine atony at the General Hospital 
Vienna, Medical University Vienna. Material and Me- 
thods: A retrospective analysis was carried out on all 
24 cases of postpartum hemorrhage due to uterine 
atony with an estimated blood loss of more than 800 
mL, in which standardized guidelines were obtained. 
We included all women who gave birth at the General 
Hospital of Vienna, the Medical University Vienna, 
during the period from January 1st 2003 and Decem- 
ber 31st 2009 and who suffered blood loss 800 mL at 
minimum due to uterine atony. Results: The guide- 
lines were in use for 14% - 71%. The average blood 
loss of the 24 cases with uterine atony was 1342 mL. 
Conclusion: The management process of postpartum 
hemorrhage due to uterine atony deviates from the 
hospital’s guidelines in many cases. 
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1. INTRODUCTION 

Postpartum hemorrhage is the leading cause of maternal 
morbidity and mortality. From that uterine atony is seen 
as the most frequent etiology [1]. According to the World 
Health Organization (WHO) criteria, primary postpartum 
hemorrhage is defined as blood loss more than 500 mL in 
the first 24 hours postpartum [2].  

If clinical signs of uterine atony emerge and all other 
causes of postpartum hemorrhage can be excluded, med- 
ical treatment has to be started immediately. Every wo-  

man with massive postpartum hemorrhage should re- 
ceive red blood cell transfusions in time to prevent the 
consequence of cardiovascular shock or disseminated 
intravascular coagulation [3]. Postpartum hemorrhage 
due to uterine atony is treated initially by bimanual uter- 
ine compression, followed by oxytocin, prostaglandins 
and ergot alkaloids [4]. 

If medical treatment fails and there is still persistent 
bleeding, a tamponade of the uterus or the external aortic 
compression [5] may be effective in decreasing hemor- 
rhage and subsequent potential morbidity and mortality. 
Surgical interventions such as uterine artery ligations, 
compressive uterine sutures as the B-Lynch surgical te- 
chnique or an arterial embolization in patients with stable 
vital signs should be used to obviate the need for hyster- 
ectomy. Because of these uterus preserving techniques, 
the indication for hysterectomy in cause of excessive 
postpartum hemorrhage is very rare. At the General Hos- 
pital of Vienna it is published as 1.39/1000. This figure 
also includes other causes like an abnormally adherent 
placenta or uterine rupture. But it is still the last resort in 
all cases of persistent hemorrhage after conservative and 
uterus preserving surgical therapy [6].  

Recently published data indicate that recombinant ac- 
tivated factor VII might prevent emergency hysterectomy 
and reduce bleeding. It should be considered in the man- 
agement of massive postpartum hemorrhage unrespon- 
sive to conventional therapy as a last try to avoid hyster- 
ectomy [7]. 

The aim of the study was to present the management 
process of postpartum hemorrhage due to uterine atony 
from a tertiary referral hospital in Central Europe and 
evaluate the associated hospital’s guidelines. 

2. MATERIALS AND METHODS 

A retrospective analysis was carried out on all cases of 
postpartum hemorrhage due to uterine atony with an  
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mL and more identified during the period from 1st Janu- 
ary 2003 and 31st December 2009 at the General Hospital 
of Vienna, the Medical University Vienna. According to 
the publication of Sheikh et al. a new definition of mas- 
sive postpartum hemorrhage has been introduced, being 
not only the blood loss of more than 1000 mL, but fur- 
thermore the peripartum fall in hemoglobin concentra- 
tion of more than 4 g/dl or acute blood transfusion of 
four or more units of blood [8]. Our prime intention was 
to focus on massive postpartum hemorrhage, but as it is 
difficult to estimate or measure blood loss exactly and 
blood loss tends to be underestimated, we decided to in- 
clude cases with an estimated blood loss of 800 mL as 
well. For inclusion in our analyses the cases had to be 
classified as uterine atony in the medical records. Except 
a low amount of blood loss there were no exclusion cri- 
teria. 

Twenty-four cases were identified and then analysed. 
Data were obtained by the clinical documentation system 
of the maternity clinic, PIA® database, and the general 
documentation system KIS (hospital information system). 
The relevant data were found by means of the PIA® da- 
tabase and patient charts, surgery reports, records of the 
anesthesiologists, records of the midwives and hospital 
discharge summaries from the general documentation 
system KIS.  

The aim of the analysis was to evaluate how the man- 
agement process of massive postpartum hemorrhage due 
to uterine atony adheres to the hospital guidelines. The 
guidelines for management of postpartum hemorrhage 
due to uterine atony at our clinic were established by the 
Department of Obstetrics and Gynecology, Medical Uni- 
versity Vienna, referring to the OEGGG, the Austrian 
Society of Gynecology and Obstetrics. Application of 
recombinant activated factor VII as an optional item in 
consultation with the anesthesiologists was added in 
2007. As this item is considered as an optional item the 
addition was not accounted for in our analyses.  

Guidelines for management of postpartum hemorrhage 
due to uterine atony at the Medical University Vienna, 
Department of Obstetrics and Gynecology, Division of 
Feto-maternal Medicine and Obstetrics: 

1) Establish intravenous access using large bore can- 
nula and inform senior obstetricians and senior anesthe- 
siologists. 

2) Check for other causes of bleeding (genital tract 
trauma, retained placental tissues, coagulopathy), com- 
press the uterus and give 10 IU oxytocin as an iv bolus. 
Set up a continuous infusion with 40 IU oxytocin in 500 
mL (125 mL/h). Administer methylergometrine 0.2 - 0.5 
mg im or iv. The use of carbetocin as treatment of a pre- 
sent atonic postpartum hemorrhage has not been evalu- 
ated in studies, but in this emergency situation it is rec- 

ommended by this guideline (1 ampule with 10 mL sa- 
line as an iv bolus). The use of 10 IU oxytocin intrave- 
nously as a bolus is known to be associated with hypo- 
tension, myocardial changes, decreased cerebral perfu- 
sion and tachycardia, but it is recommended in this 
life-threatening situation.  

3) Give prostaglandin F2α intravenously: 30 - 100 µg/ 
min (1 ampule a’5 mg with 1000 mL saline).  

4) Prepare blood transfusion, which has to be ordered 
from Department of Blood Transfusion, blood bank and 
give it without performing cross match.  

5) Correction of blood loss, volume substitution and 
substitution of coagulation factors. Intensive care moni- 
toring should be obligatory. 

Further measueres (optional): 
Direct intramyometrial injection of prostaglandin F2α 

up to 5 mg (dilute 1 ampule with 20 mL saline).  
Insert a uterine packing tamponade using prostag- 

landin-soaked gauze (10 mg prostaglandin 2Fα with 100 
mL saline) or insert an intrauterine infusion with a cath- 
eter (3 - 4 mL/ min for 10 min, afterwards 1 mL/min for 
12 - 24 hrs). Concentration: 20 mg prostaglandin F2α 
diluted with 500 mL saline.  

The life-threatening situation of massive postpartum 
hemorrhage can over weigh the contraindications. If vital 
signs are stable, uterine packing tamponade or uterus 
preserving surgical therapy is recommended.  

Surgical therapy such as laparotomy, uterine artery li- 
gations, B-Lynch compressive uterine sutures or hyster- 
ectomy should be done according to the standard guide- 
lines.  

The application of recombinant activated factor VII 
should be considered as additional therapy and in con- 
sultation with the anesthesiologists, as an option in off 
label use.  

All items of the guidelines are mandatory as long as 
the bleeding persists. Item a) through f) are the most im- 
portant items and the items that are easiest to perform. In 
case of persistent blood loss, further measures are re- 
quired. These measures should by chosen with regard to 
the vital signs of the patient and the expertise of the at- 
tending team. If the bleeding stops, no more items of the 
guidelines need to be performed.  

It was precisely analysed for each case which and how 
many items of the guidelines were undertaken and which 
and how many items of the guidelines were omitted. For 
this purpose the guidelines were divided into 14 main 
steps. We set up a table with all 24 patients in the hori- 
zontal line and the 14 steps of the guidelines in the verti- 
cal line. For each patient and each item of the guideline, 
there was a “yes”, if the item had been undertaken or a 
“no”, if the item had been omitted. Furthermore, we cal- 
culated the percentage rate of each step of the guideline, 
how often it had been performed. For each patient, the 
percentage rate was calculated, how many steps had been 

PIA® database is a trademark of GE Healthcare View Point Bildvera-
beitung GmbH, www.gehealthcare.com. 
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pital Vienna on January 29, 2010 (Number 1191/2009).  implemented in sum. We classified a step as “yes”, if it 
had been documented in any of the hospital documenta- 
tion systems. If there was no documentation, we classi- 
fied a step as “no”. Furthermore, we created a time line 
with all steps of the guideline in the correct order from 
point of delivery to the successful stabilization of the 
patients. We calculated the cumulative percentage rate 
how often they had been performed. SmartDraw was 
used for creating the timeline in Figure 1. 

3. RESULTS 

Table 1 shows every step of the guideline and the per- 
centage, how often it had been implemented and it shows 
every case and the percentage, how many steps of the 
guidelines were operated in each case in sum in de- 
scended order of frequency. For each case we stated the 
total intra- and postpartum amount of blood loss. The 
average blood loss of all 24 cases with postpartum hem- 
orrhage due to uterine atony was 1340 mL. 

The study was approved by the ethics commission of 
the Medical University of Vienna and the General Hos- 
 

 

Figure 1. Time line of all therapeutic interventions. 
 
Table 1. All cases of postpartum hemorrhage due to uterine atony and their management process. 

 Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8

Blood loss in mL 1000 3000 2000 2100 1000 2000 900 2500 

iv access yes yes yes yes yes yes yes yes 

Inform senior obstetricians and senior anesthesiologists yes yes yes yes yes yes yes yes 

10 IE oxytocin as iv bolus yes 
yes 

 
yes yes yes yes yes no 

Infusion with 40 IE oxytocin yes yes yes yes yes yes no yes 

Methylergometrine 0.2 - 0.5 mg im or iv yes yes no yes yes yes yes no 

Prostaglandin F2α 30 - 100 µg/min yes yes yes yes no yes yes no 

1 Ampule carbetocin iv no yes no yes yes no no no 

Blood transfusion yes yes yes yes no yes yes yes 

Volume substitution yes yes yes yes yes yes yes yes 

Intensive care monitoring yes yes yes no no no no yes 

Prostaglandin F2α up to 5 mg intramyometrane no no no no no yes no no 

Uterine packing tamponade or catheter no no no no yes no no no 

Surgical therapy yes no no no yes no no yes 

Recombinant activated factor VII no no yes no no no no no 

Total 71% 71% 64% 64% 64% 64% 50% 50% 
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Continued 

 Case 9 Case 10 Case 11 Case 12 Case 13 Case 14 Case 15 Case 16

Blood loss in mL 2000 900 2000 800 1000 1000 900 1000

iv access yes yes yes yes yes yes yes yes 

Inform senior obstetricians and senior anesthesiologists yes yes yes yes yes yes yes yes 

10 IE oxytocin as iv bolus yes yes yes no no no yes no 

Infusion with 40 IE oxytocin yes yes no yes yes yes yes yes 

Methylergometrine 0.2 - 0.5 mg im or iv no yes yes yes no yes no no 

Prostaglandin F2α 30 - 100 µg/ min no no no no no no no no 

1 Ampule carbetocin iv no no no no no no yes no 

Blood transfusion yes no yes no yes no no yes 

Volume substitution yes yes yes yes yes yes no yes 

Intensive care monitoring no no no no no no no no 

Prostaglandin F2α up to 5 mg intramyometrane no no no no no no no no 

Uterine packing tamponade or catheter no no no no no no no no 

Surgical therapy no no no no no no no no 

Recombinant activated factor VII no no no no no no no no 

Total 43% 43% 43% 36% 36% 36% 36% 36% 

Continued 

 Case 17 Case 18 Case 19 Case 20 Case 21 Case 22 Case 23 Case 24 Total 

Blood loss in mL 800 1000 800 1000 1500 1000 1000 1000  

iv access yes yes yes yes yes yes yes yes 100%

Inform senior obstetricians and  
senior anesthesiologists 

yes yes yes yes yes yes no no 92% 

10 IE oxytocin as iv bolus no yes no no no no no no 50% 

Infusion with 40 IE oxytocin yes yes yes yes yes yes yes yes 92% 

Methylergometrine 0.2 - 0.5 mg im or iv yes no no no no no no no 46% 

Prostaglandin F2α 30 - 100 µg/ min no no no no no no no no 25% 

1 Ampule carbetocin iv no yes no no no no yes no 25% 

Blood transfusion no no no no no no no no 46% 

Volume substitution yes no yes yes yes yes no no 83% 

Intensive care monitoring no no no no no no no no 17% 

Prostaglandin F2α up to 5 mg  
intramyometrane 

no no no no no no no no 4% 

Uterine packing tamponade or catheter no no no no no no no no 4% 

Surgical therapy no no no no no no no no 13% 

Recombinant activated factor VII no no no no no no no no 4% 

Total 36% 29% 29% 29% 29% 29% 21% 14%  
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In our analyses we defined outcome as the point of the 

management process when bleeding stops. If bleeding 
has stopped, no more items of the guidelines need to be 
performed. In Table 1 we listed the percentage how 
many items had been performed and the blood loss of 
each case. To correlate clinical adherence with outcome, 
logistic regression analyses need to be performed. How- 
ever, the small number of series would not reach statisti- 
cal power. 

In the time line in Figure 1 all therapeutic interven- 
tions from point of delivery to the successful stabilisation 
of the patients are listed. It shows the ideal order of the 
management process and the percentage rate how often 
they actually had been performed. 

4. DISCUSSION 

Documentation turned out to be a limitation of our ret- 
rospective analysis. Heterogeneity in quality and form of 
documentation and inconsistency of documentation in 
some cases were obvious. Relevant data should have 
been recorded in the PIA® database, the official docu- 
mentation system of the maternity clinic. In several cases 
retrospectively we were not able to find it in this data- 
base and had to search patient charts, surgery reports, 
records of the anesthesiologists, records of the midwives 
and hospital discharge summaries as well. The apparent 
inconsistency of documentation may be explained by the 
life-threatening situation of massive postpartum hemor- 
rhage. Due to the enormous stress of dealing with this 
life-threatening situation, the consequence seemed to be 
that documentation of the management process was dis- 
regarded by all participants. Thus, as the medical records 
may not be entirely complete or accurate, it may be hy- 
pothesized that in a few cases more therapeutic interven- 
tions had been implemented than documented, but it may 
almost be excluded that it is vice versa. Lain et al. pub- 
lished in their validation study about documentation of 
obstetric hemorrhage in hospital discharge data in Aus- 
tralia that diagnosis and procedure codes of obstetric 
hemorrhage tended to be under-reported and they indi- 
cated that the data sets should be improved with more 
complete documentation in medical records [9]. Com- 
plete and accurate documentation is not only important 
for the actual success of the treatment of the patients, but 
also for the purpose of research and evaluation and for 
forensic reasons. In case of severe complications that 
occur at therapeutic interventions that are not docu- 
mented in any of the hospital’s documentation systems, it 
would draw serious legal consequences with an adverse 
situation for all obstetricians and anesthesiologists in- 
volved. In order not to emphasize the negative examples, 
we want to mention that we found many complete and 
accurately reported cases as well. 

In the acute situation of postpartum hemorrhage with 
an increasing blood loss that can turn into a life-threat- 
ening event, indication for blood transfusion is more lib- 
eral as usual. The indication is assessed clinically by 
means of vital signs and shock index. Afterwards the 
complete blood count including hematocrit is done ret- 
rospectively and therefore it is not the main criteria for 
blood transfusion. Blood transfusion without cross match- 
ing is warrantable and recommended in this emergency 
situation.  

According to the study of Roethlisberger et al. about 
early postpartum hysterectomy at our hospital, presenta- 
tions of surgical treatments for uterine atony were being 
performed at our center to increase the use of these me- 
thods [6]. In spite of these presentations of surgical treat- 
ment, specific guidelines, staff education and the guide- 
lines in form of quick reference cards the management 
process of postpartum hemorrhage due to uterine atony 
deviates in many cases from the hospital’s guidelines. A 
strategy to enhance the management process of massive 
postpartum hemorrhage and to decrease the incidence of 
severe cases is the use of check lists with the steps of the 
guidelines. It is recommended to place the check list at 
every delivery room and operating room in an easily ac- 
cessible way, not only to have the guidelines close at 
hand in case of severe postpartum hemorrhage, but also 
to improve quality of documentation. In order to avoid 
legal consequences in case of any treatment processes 
with negative outcome or in case of any complications, 
checking off every implemented step of the guideline is 
suggested. We designed a check list in this form, where 
checking off all medical interventions is possible. Ar- 
rangement of the check list is according to our findings 
of most relevant and most achieved interventions.  

Furthermore, we suggest establishing the practice of 
team leadership and the implementation of a team docu- 
menter at the maternity clinic. There are data about effect 
of multi-professional obstetric skills training on postpar- 
tum hemorrhage [10], but the concept of team leadership 
may be transferred from other subjects as trauma man- 
agement or advanced life support where it has been well 
established. As Hjortdhal et al. published, leadership was 
perceived as an important component in trauma man- 
agement [11]. From the experience with leadership in 
trauma management we may transfer the requirements of 
an ideal team leader to the department of obstetrics. The 
ideal leader must be highly experienced, should commu- 
nicate clearly and radiate confidence [11] and should be 
comfortable directing and being responsive to other 
members of the team [12]. Therefore we recommend a 
senior obstetrician with extensive knowledge of postpar- 
tum hemorrhage or a senior anesthesiologist as a poten- 
tial team leader. As an effective team leader is one that 
remained “hands off” delegating tasks wherever possible 
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[13], we suggest establishing a team documenter as well. 
The team documenters should not only document all 
performed steps of the guidelines, but they should also 
document causes for not implementing specific therapeu- 
tic interventions such as contraindications and any com- 
plications that occur during the management process. In 
order to ensure the best performance of the team and to 
improve the care of patients with massive postpartum 
hemorrhage due to uterine atony, we suggest introducing 
the concept of a team leader and a team documenter into 
staff training.  

5. CONCLUSIONS 

1) In sum the guidelines were in use for 14% - 71%, 
which means that not all measures were necessary to 
achieve the best possible maternal outcome. 

2) Even if 100% of all measures might have been used, 
it can be considered successful, if further morbidity was 
held low. However by using 100% of all measures, it 
might be assumed that the options were insufficient. 

3) Every guideline for acute medical interventions 
needs to undergo evaluation for its effectiveness as we 
presented in our paper. 
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