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ABSTRACT 

Objective: To assess maternal deaths due to thromboembolism. 
Methods: Nationwide Confidential Enquiry during the period January 1993 - 
December 2005 in the Netherlands. 
Results: The Maternal Mortality Ratio (MMR) due to thromboembolism was 1.6 per 
100,000 live births (44/2,557,208), which was a rising trend compared to the 
period 1983-1992 with a MMR of 1.1 (21/1,860,807, OR 1.5, 95% CI 0.9-2.6). It was 
the second most common cause of direct maternal mortality, after (pre-) 
eclampsia. Just over two third of all cases of thromboembolism occurred after 
delivery (70%, 26/44). Substandard care occurred in 27%, most often due to a delay 
in diagnosis.  
Conclusions: Maternal mortality in the Netherlands due to thromboembolism 
showed a trend to increase since 1983-1992. Women at increased risk for thrombo-
embolic complications during pregnancy should be better identified early in 
pregnancy or even before conception. Complaints can be very mild in the beginning 
and a sufficient analysis of risk factors and complaints with additional clinical tests 
should be performed in every woman with a high index of suspicion of 
thromboembolism.  

INTRODUCTION

The risk of thromboembolism is increased four-to-six fold in pregnant women as 
compared to non-pregnant women of similar age.1,2 The postpartum risk is even 
higher than the risk during pregnancy.3

The physiological changes of haemostasis during pregnancy are complex. It includes 
increasing plasma levels of procoagulant proteins and adhesion proteins, decreasing 
plasma levels of anticoagulant proteins, enhanced thrombin generation and a 
decline of fibrinolytic potency.4-12 The increased state of coagulability results in a 
smaller chance of major haemorrhage after delivery, but increases the risk of 
thrombosis.4,5,10 These changes begin with conception and may not return to 
baseline until more than 8 weeks postpartum.13,14  
Pregnant women also have an increased risk of thromboembolism due to another 
contributing factor, being stasis resulting from a decreased venous return.15 Of all 
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venous thromboembolic events, 80% are deep vein thromboses and 20% are 
pulmonary embolisms.16

Thromboembolism still is a major cause of maternal mortality. It is the first cause 
of direct maternal mortality in the United Kingdom.17 Causes and trends of direct 
maternal mortality in the Netherlands during the period 1993-2005 were recently 
published. Thromboembolism was the second cause of maternal mortality, just as 
in the period 1983-1992.18,19 It was recommended in the last Dutch report to 
identify women at high risk early, to start thromboprophylaxis in women assessed 
to be at high risk and to have a high index of suspicion of the possible diagnosis of 
thromboembolic disorders.19   
Women suffering from thromboembolic complications are also at higher risk for 
long term morbidity due to a postthrombotic syndrome, with oedema, skin 
changes, recurrent thrombosis or ulceration.20,21

This paper contains a nationwide detailed re-analysis of maternal deaths due to 
thromboembolism during this period and evaluates the level of implementation of 
the recommendations of the previous Dutch report on the period 1983-1992.18  

MATERIALS AND METHODS

All maternal deaths reported to the Maternal Mortality Committee (MMC) of the 
Netherlands Society of Obstetrics and Gynaecology during or within one year after 
pregnancy between 1993 and 2005 were included in the study. Details on the 
methods used to collect data are described in more detail in the report on all 
maternal deaths during this period.19  
Maternal death was defined according to the World Health Organization’s (WHO) 
International Classification of Diseases, tenth revision (ICD-10)22: “the death of a 
woman while pregnant or within 42 days of termination of pregnancy, from any 
cause related to or aggravated by the pregnancy or its management, but not from 
accidental or incidental causes”.    
The underlying causes of maternal deaths were classified according to WHO’s ICD-
10 as direct, indirect or fortuitous. Direct obstetric deaths are those resulting from 
obstetric complications of pregnancy, labour and puerperium; from interventions, 
omissions, incorrect treatment; or from a chain of events resulting from any of the 
above. Death due to thromboembolism is classified as direct death.  
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The MMR is defined as the number of direct and indirect maternal deaths per 
100,000 live births up to 42 days after termination of pregnancy. Late maternal 
death was defined as the death of a woman from direct or indirect obstetric causes 
more than 42 days but less than 1 year after termination of pregnancy. Substandard 
care was defined as all care factors which may have resulted in low standards of 
care and which had a negative influence on the chain of events leading directly to 
death. It could be assigned to all persons involved in the care of pregnant women 
and to the pregnant woman herself. Avoidance of such factors does not necessarily 
mean that death would have been prevented, however. The standard of care was 
the care as stated in the national guideline23 and according to the best available 
evidence. 

RESULTS

In the study period, 414 deaths were identified during pregancy, childbirth or up to 
one year after delivery. In 236 cases death was due to direct causes, and 44 of 
these were due to thromboembolism. Thromboembolism was the second cause of 
direct maternal mortality, after (pre-)eclampsia with 93 deaths. It ranked the third 
place of all causes, after cardiovascular disorders (indirect deaths) with 45 
deaths.19  
After cross-checking with Statistics Netherlands, seven cases were identified, of 
which only information of the cause of death and age was available. Two cases 
were classified as late maternal deaths. The MMR due to thromboembolism was 1.6 
per 100,000 live births (42/2,557,208 live births). This represents a rising trend 
compared to the MMR of 1.1 (21/1,860,807) in the period 1983-1992 (OR 1.5; 95% 
CI 0.9-2.6).18

Thirty-seven of 44 deaths (84%) from thromboembolism were available for the 
enquiry. Pulmonary embolism was the most frequent mode of death with 26 cases 
(26/37, 70%). In one case, a thrombus was located in mesenterial vessels. In 10 
cases, the thromboembolism occurred in cerebral veins: in eight cases this was a 
sagital sinus thrombosis and in two cases thrombosis occurred in the median 
cerebral vein or the basilarian vein.   
The overall mean age was 31.6 years (range 20-40 years). Older women were at 
higher risk (Table I). Other characteristics are mentioned in Table II. 
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Table I. Maternal deaths due to thromboembolism and live births in each age group with corres-
ponding maternal mortality ratio (MMR), Statistics Netherlands data included, the Netherlands 
1993-2005 

Age Number  
of death 

Live birtha MMR OR (95% CI) 

20-24   3    230,812 1.3 1.1 (0.3-3.7)  
25-29 15    749,981 2.0 1.7 (0.8-3.7) 
30-34 12 1,045,676 1.1 1.0
>35 14    498,778 2.8 2.4 (1.2-5.2) 

a Statistics Netherlands. 

Table II. Some characteristics of 37 maternal deaths due to thromboembolism in the Confidential 
Enquiry; the Netherlands 1993-2005 

 Factor n (%) 
Parity

- nulliparous 17 (46%) 
- Para 1 11 (30%) 
- Para 2 9 (24%) 

Gestational age
< 16 weeks 6 (16%) 
16-20 weeks 1 (3%) 
20-24 weeks 1 (3%) 
24-28 weeks 3 (8%) 
28-32 weeks 3 (8%) 
32-37 weeks 6 (16%) 
> 37 weeks 17 (46%) 

Death
During pregnancy 11 (30%) 
After pregnancy 26 (70%) 
- Within 24 hours 2 (8%) 
- Within 1-7 days 11 (42%) 
- Between 7 and 42 days 11 (42%) 
- Late deaths (>42 days) 2 (8%)

Deliveries 23 (62%) 
Mode of delivery 
- Vaginal birth 13 (57%) 
- Caesarean section 10 (43%) 

Abortion 2 (5%) 
Ectopic pregnancy 1 (3%)
Perinatal mortality (>24 weeks gestation) 8 (22%) 
Autopsy performed 18 (49%) 
Admission to intensive care unit 17 (46%) 
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The majority (26/37, 70%)  of women who died had been in good general health 
before pregnancy, whereas eleven (30%) had chronic conditions. Two women had 
thrombophilic defects: one woman suffered from familiair antithrombin III 
deficiency, she recieved thromboprophylaxis with low-molecular-weight heparine 
(LMWH). The other woman had morbus von Willebrand and protein C deficiency 
with a previous deep venous thrombosis (DVT) after immobilisation due to a car 
accident. Two women also suffered from a previous DVT without a known 
thrombophilic defect. One of these two women also had colitis ulcerosa. One 
woman had a previous liver transplant and splenectomy due to alpha-1-antitrypsine 
deficiency. One woman suffered from sickle cell anaemia, one had hypertension 
and another one had diabetes mellitus. Two other women suffered from Crohn’s 
disease and chronic obstructive pulmonary disease, respectively. 
Of the 20 women of parity one or more, 12 (60%) had uneventful previous 
pregnancies. Three women had either pregnancy-induced hypertension (n=1) or 
pre-eclampsia (n=2) in a previous pregnancy. Other previous complications were 
caesarean section (n=3), postpartum haemorrhage (n=1), or a child small for 
gestational age or intrauterine fetal death (n=3). Two women had had recurrent 
miscarriages.  
Seven women (7/37, 19%) were women from ethnic minority groups. The women 
originated from sub-Sahara Africa (n=4) and Surinam/ Dutch Antilles (n=3) and were 
at higher risk for mortality due to thromboembolism than indigenous women (Table 
III).  

Table III. Maternal deaths due to thromboembolism and ethnicity, the Netherlands 1996-2005 

Origin n1 Live births2 MMR3 OR (95% CI) 
Dutch native 21 1,516,332 1.4 1.0  
Etnic minority groups  7    155,689 4.5 3.2 (1.4-7.5) 
Surinam/Dutch Antilles  3      64,786 4.6 3.3 (1.1-10.5) 
Other immigrants4  4      90,903 4.4 3.2 (1.1-8.8) 

1n = number of deaths, late deaths included. 
2Statistics Netherlands. 
3MMR calculated with number of deaths and live births between 1996-2005 (not known for 1993-1995), 
Statistics Netherlands; late deaths excluded.  
4Maternal deaths originating from sub-Sahara Africa, Asia; no subgroups defined by Statistics Netherlands.  
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In the index pregnancy 13 women developed complications. Four women had 
hypertensive complications: pre-eclampsia (n=2) or pregnancy-induced hyper-
tension (n=2). In four cases, a child small for gestational age was born: in one of 
those cases placental abruption occurred with intrauterine fetal death. Seven 
women delivered preterm. Four women had twin pregnancies. 
Eleven women died in the antepartum period (11/37, 30%). Six women died in early 
pregnancy before a gestational age of 16 weeks.  
Twenty-six women died after delivery. Thirteen women died within 1 week and 
eleven women between 1-6 weeks after delivery. In 19 cases (19/26, 73%) 
pulmonary embolism occurred within 14 days after delivery. With the exclusion of 
the two late deaths, occurring 63 and 66 days after delivery, the mean period after 
delivery was 5.6 days. 
Mean gestational age at time of birth was 37.2 weeks (range 24 to 42 weeks) in 
women who died after birth with a gestational age above 24 weeks. Thirteen 
women (13/37, 35%) gave birth vaginally and 10 women (10/37, 27%) were 
delivered by caesarean section. One woman had a laparotomy for ectopic 
pregnancy and one woman had an induced abortion after she developed sagittal 
sinus thrombosis. Two other women had either a miscarriage or an abortion.  

Risk factors 
Risk factors for thromboembolism were present in 27 (27/37, 73%) women, some 
women had more than one risk factor; caesarean section (n=10), maternal age 
above 35 years (n=10) and obesity (n=9) being the most frequent ones. Seven 
women had a BMI, mostly measured in early pregnancy, above 30 and two between 
25-30 kg/m2. In 17 cases BMI was unknown to the enquiry. All risk factors are listed 
in Table IV. 
One morbidly obese woman (BMI 42 kg/m2) was immobilised at home due to pelvic 
pain. Six women were admitted to hospital with bed rest, albeit not strict: two 
women were admitted for fetal monitoring for a small for gestational age child, 
one woman for threathening preterm labour and three other women were 
hospitalized due to hyperemesis gravidarum with dehydration. They received no 
thrombo-profylaxis. One woman had a laparotomy with an ileal resection for 
Crohn’s disease. Another woman died on holiday due to pulmonary embolism. 
Possibly she had been immobilized during travel but details were lacking.   
Ten women (27%) received thromboprofylaxis at the time thromboembolism 
occurred. 
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Table IV. Numbers of women dying due to thromboembolism with risk factors for thrombo-
embolism 

Risk factor  n (%) Received thromboprophylaxis 
Caesarean section   9 (24%) 9 (100%) 
Immobilisation   3 (8%) 1   (33%) 
Thrombophilia   2 (5%) 2 (100%) 
Hyperemesis gravidarum   2 (5%) 0    (0%) 
Travel   1 (3%) 0    (0%) 
Laparotomy   2 (5%) 2 (100%) 

Obesity   9 (24%) 
Obesity as additional risk factor   5 (55%)  
Age 14 (38%) 

Substandard care 
Substandard care was identified in ten cases (27%). In six cases substandard care 
occurred in midwifery care or by general practitioners. In four cases there was a 
delay in diagnosis and in two cases the woman was not being referred to the 
obstetrician although she had complaints. In seven cases substandard care occurred 
in hospital care. In all cases there was a delay in diagnosis. In one case insufficient 
diagnostic tests were performed and in three cases there was delay in initiation of 
treatment. In one case the woman refused to be referred to hospital and in one 
case there was a clear communication problem.  Because the guideline during the 
studied years did not contain a stringent advice to adjust the dosage of thrombo-
prophylaxis to the woman’s weight, this was not assessed as substandard care.  

DISCUSSION

Maternal mortality due to thromboembolism in the Netherlands showed a trend to 
increase during 1993-2005 compared to the period 1983-1992 as previously 
reported.18,19 In both periods, thromboembolism was the second most frequent 
cause of direct maternal mortality.  
There are possible explanations for this rise. It may be partially caused by better 
reporting to the Maternal Mortality Committee and better registration at Statistics 
Netherlands. It seems unlikely, however, that the difference is due to registration 
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bias, as the methods used in the enquiry remained unchanged. Demographic 
changes and changes in care could partly explain the increase. The risk of death 
due to venous thromboembolism increased with age, mode of delivery and 
maternal weight. 
The incidence of venous thromboembolism is reported to occur in 38% in women 
older than 35 years.16 The percentage of mothers of age 
from 5.2% in 1980 to 20% in 2003 in the Netherlands.24 In our study population, 14 
women (32%) were older than 35 years at delivery or death.  
Caesarean section also doubles the risk of thrombosis.16 The percentage of 
caesarean section in the Netherlands increased in the study period from 8.1 to 
13.6%.25 Caesarean section had been performed in 49% of the women who died 
from thromboembolism in the period 1993-2005.19 The percentage of caesarean 
section in the study group is 3.5 times higher than the percentage of caesarean 
section in the general obstetric population. 
Maternal weight was only reported in 54% of cases (20/37), which may reflect a 
lack of interest. In 24% (nine cases) the woman was known to be obese. In the 
Confidential Enquiry into Maternal And Child Health (CEMACH) of the United 
Kingdom (UK) the mother’s weight was recorded in 78% (25/33) and BMI could be 
calculated in 21 cases (64%). Fourty eight of women were overweight (16/33).17  
Differences in quality of care could also be an explanation. Substandard care in all 
direct cases declined from 78% of all direct cases in the 1983-1992 period to 63% in 
this period.18,19 Substandard care for cases with thromboembolism went down from 
63% in the period 1983-1992 to 27% in this period. This decline is a great 
improvement, and may particularly be caused by the fact that thromboprophylaxis 
after caesarean delivery has now become common practice. However, it does 
indicate that there is still room for improvement of maternal mortality due to 
thromboembolism. 
The same rising trend for mortality due to thromboembolism was seen in the UK.17

Both enquiries are audits on a nationwide level using the same definitions. In the 
UK thromboembolism is the leading cause of direct maternal mortality. The MMR 
from thromboembolism showed a remarkable decline from almost 8.0 in 1955-1957 
to 2.2 in 1994-1996 and 1.5 per 100,000 maternities in 2000-2002.26,27 The decline 
in the following years was mostly caused by a decline in puerperal maternal deaths 
and a higher awareness that immobilisation was a major risk factor for thrombo-
embolism. Other risk factors were also identified. After 1990 it became common 
practice to administer thromboprophylactic medication especially after caesarean 



Chapter 7 
________________________________________________________________________ 

95

section, and the number of maternal deaths declined to the current level. In the 
last English report of the period 2003-2005, however, a rising trend was seen to 1.9. 
Even as thromboembolism is the leading cause of maternal mortality in the UK, the 
MMR is comparable to the MMR of the Netherlands. The higher percentage of 
caesarean section in the UK (23%) does not seem to influence this. In the last 
triennial report of the UK the percentage of substandard care for thromboembolism 
was 56%, compared to 64% in the total group of direct maternal mortality. The 
main substandard care factors were inadequate risk assessment in early pregnancy 
compounded by a failure to recognise or act on risk factors, failure to appreciate 
the significance of signs and symptoms in the light of known risk factors, and delay 
in diagnosis, in initiating therapy and in non-adequate thromboprophylaxis dosages.  
The MMR of women from the Dutch Antilles/Surinam and sub-Saharan Africa was 
more than three times that of the native Dutch group. Twenty percent of all births 
in the Netherlands are in immigrant populations today, whose fertility rate is 40% 
higher than that of the native Dutch population.24 In some cases there may have 
been communication difficulties, although this was mentioned clearly in only one 
record. James et al. also reported a higher risk for African-American women, which 
may be explained by an increased prevalence of risk factors such as hypertension, 
heart disease, obesity and sickle cell disease.16

Venous thrombosis occurs more often after delivery than in pregnancy,2 which was 
also illustrated by our study and the previous report on maternal mortality in the 
Netherlands.28 James et al., however, reported one out of three or four pregnancy 
related venous thromboembolic events to occur postpartum. Half of these events 
occurred during the first 2 weeks after delivery.13  

Diagnosis and treatment 
Upon suspicion of deep venous thrombosis (DVT) or pulmonary embolism (PE) in 
pregnancy accurate diagnostic workup is very important, and might be life-saving. 
The use of compression ultrasonography (CUS) of the legs, ventilation-perfusion (VQ) 
or helical computed tomography (CT) scanning are central to the diagnosis.29,30 Data 
on the utility of structured clinical models or D-dimer testing during pregnancy 
have not been appropriately validated in pregnancy.30,31 D-dimer levels increase 
also with gestational age during uncomplicated pregnancy. But normal D-dimer 
levels in a healthy pregnant woman with a low clinical probability are suggestive to 
exclude deep venous thrombosis.  
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If CUS is abnormal, the patient is diagnosed with DVT and should be treated 
immediately. A normal test, however, should not be reassuring in a pregnant 
patient with a high clinical suspicion: isolated iliac DVT is more common in 
pregnant than in non-pregnant women. It is then advised to repeat CUS after a few 
days. If doubt persists, limited venography with abdominal shielding should be 
considered.31  
For the diagnosis of pulmonary embolism one can perform a VQ scintigraphy or 
helical CT. One should never be reluctant to perform these scans because of fetal 
reasons. The risks for the mother outweight the risks for the child. If the results of 
the VQ scan are normal the diagnosis of pulmonary embolism can be ruled out. If 
there is any abnormal result, one should perform a helical CT to confirm or exclude 
the diagnosis. One can also perform bilateral CUS: if this identifies DVT, further 
testing is not necessary and treatment should be initiated or continued.31  
The preferred anticoagulation therapy or prophylaxis in pregnancy is heparin.3

Heparine does not cross the placenta and both unfractionated heparin as LMWH are 
considered safe.32,33 LMWH should be initiated soon after conception. In patients 
undergoing ovulation induction, prophylaxis should be considered at the start of 
induction, since hormone therapy (including clomiphene) increases the risk for 
thrombosis.34 Women who are using lifelong anticoagulation warfarin, aceno-
coumerol or fenprocoumon should be converted to heparin, since warfarin is 
associated with higher risks for miscarriage, congenital anomalies,35,36 and later in 
pregnancy with fetal bleeding or stillbirth.37,38 Only in few patients, warfarin, 
acenocoumerol or fenprocoumon should be continued during pregnancy. 
In women diagnosed with DVT or PE LMWH should be administered. In life-
treatening venous thromboembolism one should consider thrombolysis.  

Recommendations  
We should individualize care for every pregnant woman. Since the incidence of 
maternal mortality due to thromboembolism remains low, there is no possibility to 
perform randomised clinical trials on the indications of thromboprophylaxis.  
Women at increased risk can be recognised better through appropriate medical, 
obstetrical and family history taking. When pre-existent risk factors are present, 
women should receive proper preconceptional advice and when pregnant, seen 
more frequent than low risk pregnant women. Women with risk factors, identified 
during pregnancy should also be seen more frequently and if necessary referred to 
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hospital care. All pregnant women need to be educated about danger signs 
associated with serious complications in pregnancy.  
An inventarisation of risk factors is necessary to determine the possible need for 
thromboprophylactic medication and should take place at the first booking 
appointment. The risk factors as identified by the RCOG can be found at 
http://www.rcog.org.uk/womens-health/guidelines.39 BMI should be calculated in 
all women, with a BMI >30 kg/m2 preconceptionally or during first trimester being a 
high risk factor. This risk analysis should be re-evaluated if the woman is admitted 
to hospital care or when other complications occur. Immobilisation should be 
minimized and dehydration should be avoided in pregnant women. Also, when a 
woman is seen with complaints, these are often rather mild in the beginning. 
Clinical assessment is influenced by common symptoms of pregnancy such as leg 
oedema and shortness of breath. Risk analysis makes it easier to interprete such 
complaints.  
In the RCOG guideline, administering prophylactic anticoagulant therapy with 
LMWH is advised during pregnancy and during the first 3 to 5 days in the 
puerperium, if the woman has three or more risk factors (with the exclusion of 
previous thromboembolism and thrombophilia). Pregnancy is one risk factor, thus 
requiring only two additive risk factors to start prophylactic anticoagulant therapy. 
It is also advised to consider women with two recurrent or persisting risk factors, 
for prophylactic LMWH for 3 to 5 days after vaginal delivery. These advises are not 
introduced in the Netherlands.  
It is advised in the RCOG guideline to adjust the dosage to the woman’s weight. In 
the new Dutch guideline this is also advised and we hope to see a positive effect on 
maternal mortality and morbidity in the years to come following this change.  
Women who suffered from DVT should be tested for thrombofilia preferably before 
pregnancy. Special efforts should be directed towards non-western immigrant 
populations, especially in women from sub-Saharan Africa, Surinam and the Dutch 
Antilles, because they face higher risks.  
If pulmonary thromboembolism is suspected anticoagulant therapy should be 
initiated, even if not all diagnostic tests are performed yet. If these tests are 
negative, therapy can be stopped. Pleuritic pain, reduced oxygenation levels and 
collapse of the lower part of the lung are highly suggestive for pulmonary 
embolism.  
Life-threatening complications occur often unanticipated and suddenly. There is 
room for improvement in handling such emergencies in the Netherlands. There is 
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evidence that simulation training programmes will improve skills and thus reduce 
complications in emergency situations.40,41 Such programs should also be 
incorporated in the education of obstetricians and midwives.  
Maternal mortality due to thromboembolism might rise even more in the future, 
due to the rise of the number of women with obesity and higher age during 
pregnancy, the rise of the amount of caesarean sections and the rise in mothers 
with more complexe pregnancies. We should anticipate on this, and consider the 
diagnosis of thromboembolism more often and sooner.   
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