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SECTION 5 INVESTIGATION OF STILLBIRTHS  
 
5.1 Introduction 

This section recommends investigations to be undertaken for stillbirths. The investigations are presented 
according to those which should be considered routine for all stillbirths (Core investigations) and those 
which may be required depending on results of Core investigations and in particular clinical conditions 
(Further investigations). The Core investigations are grouped by the timing of the investigation in relation 
to the death, i.e. at the time of confirmation of an intrauterine fetal death (IUFD) and following the birth. 
The guideline includes checklists and data collection forms included in the appendices in Section 2 
Institutional Perinatal Mortality Audit to assist clinicians in undertaking uniform investigation and 
reporting of stillbirths. 

 
There will be situations where the cause of fetal death has already been clearly established (e.g. when 
karyotyping has already been undertaken in the pregnancy) or previous investigation clearly negates  
the need for certain tests e.g. no requirement to include HbA1C in patients with normal GCT 2 weeks 
earlier. However, as using a selective investigative approach may result in missed important diagnoses 
(1), clinicians should use the non-selective approach as the standard (i.e. Core investigations for all 
stillbirths) and debate the relative merits of not following this approach on an individual case basis.   
Depending on particular circumstances of the death (e.g. family wishes and access to services) it may 
not be possible for some investigations to be carried out.  
 
The recommendations have been developed to provide a comprehensive approach to the investigation 
of stillbirths with the aim of providing better information to assist in discussion with the parents and in the 
planning of future pregnancies, and to contribute to the body of knowledge in the understanding of 
factors associated with stillbirth which may help in reducing future pregnancy loss. It is hoped that, with 
the support of clinicians across Australia and New Zealand (ANZ) with implementation of these 
recommendations, a high quality comprehensive data set will be available to enhance the value of 
surveillance and research activities aimed at reducing the risk of stillbirth. Inevitably, given the lack of 
high quality studies, some contentious issues remain. The Working Party welcomes comments which 
will assist with further refinement of the recommendations for stillbirth investigation. 
 
A subgroup of the Working Party (Glenn Gardener, Lesley McCowan, James King, Jane Zucculo, 
Katie  Day (nee Waters) Gus Dekker, and Vicki Flenady) drew on existing national and international 
protocols for stillbirth investigation and the findings of a comprehensive literature search in the 
development of this section of the guideline.   
 
The main resource documents used in the development of this section were: 

 
1. Queensland Maternal and Perinatal Quality Council. Maternal and perinatal mortality audit: 

Guidelines for maternity hospitals. Queensland: Queensland Government, Queensland Health; 
2003. 

2. NSW Health Department. Hospital Procedures for review and reporting of perinatal deaths. 
Electronic source http://www.health.nsw.gov.au/fcsd/rmc/cib/circulars/2002/cir2002-6.pdf; 2002 
January. 

3. Department of Human Services South Australia. Maternal, Perinatal and Infant Mortality in South 
Australia 2002.  Including South Australian Protocol for investigation of stillbirths. In: Department of 
Human Services, South Australia; 2002. 

4. Wisconsin Stillbirth Service Program UoW. Guide to etiologic evaluation of the stillborn infant: The 
WiSSP Protocol. In. Wisconsin: Wisconsin Stillbirth Service Program. 

5. British Columbia Reproductive Care Program. Perinatal Mortality Guideline 5: Investigation and 
Assessment of Stillbirths. British Columbia; 1999. 
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5.2 Recommendations and rationale  

A post-mortem examination, including examination of the placenta, by a perinatal/paediatric pathologist 
should be offered to all parents following stillbirth. 
 
Following a stillbirth, the placenta, membranes and cord should be sent to the perinatal pathologist fresh 
and unfixed for macroscopic and histological examination regardless of whether consent for autopsy has 
been gained. 
 
(Please refer to Section 4 Perinatal post-mortem examination for further details, including rationale, on 
autopsy and placental pathology.) 
  
A non-selective approach according to a list of recommended Core Investigations should be adopted for 
all stillbirths. This non-selective approach is defined as investigations which should be undertaken as the 
standard approach for all stillbirths, debating the relative merits of not following this approach on an 
individual case basis. 
 
Further investigations should be undertaken according to the particular clinical problem (See Item 5.2.2). 
 
(Please see Section 5; Appendix 1 Stillbirth investigations algorithm.) 
 
5.2.1  Core Investigations for all stillbirths  

(i)  At diagnosis of a fetal death  
 Comprehensive maternal and family history;  
 Ultrasound scan to detect possible fetal abnormalities and to assess amniotic fluid volume;  
 Amniocentesis (where available) for cytogenetic and infection investigation;  
 Low vaginal and peri-anal swab to culture for anaerobic and aerobic organisms;  
 Blood tests:  

 Full Blood Examination;  
 Serology for Cytomegalovirus, Toxoplasma, Parvovirus B19;   
 Rubella and Syphilis if not already undertaken in this pregnancy;   
 Blood group and antibody screen if not already undertaken in this pregnancy;  
 Kleihauer-Betke test;  
 Renal Function Tests including Uric Acid;  
 Liver Function Tests and Bile Acid;  
 Thyroid Function Tests 
 HbA1c 
 Anticardiolipin antibodies; 
 Lupus anticoagulant; and  
 Activated protein C (APC) resistance.  

 
 Ultrasound scan  
At the time of ultrasound confirmation of an IUFD, the ultrasound should include examination for 
possible fetal abnormalities, fetal biometry and assessment of amniotic fluid volume.  
 
This assessment may be helpful in identifying a cause for the death particularly where an autopsy 
examination is not performed.  

 
Maternal history  
A comprehensive maternal medical and social history should be taken following all perinatal 
deaths.   
 
(Please refer to Section 2 Institutional Perinatal Mortality Audit, Appendix 1 Perinatal Mortality 
Audit Package, 1.5 Perinatal mortality confidential case summary for a maternal history proforma.) 
 

  Amniocentesis for cytogenetic and infection investigation 
Where possible, an amniocentesis should be performed for cytogenetic and infection investigation 
following diagnosis of an IUFD. It is estimated that 6.9%–20% of stillbirths have a fetal 
chromosomal abnormality, including a wide range of lethal conditions(1-3). Caution should be 
exercised in utilising a selective approach for cytogenetic assessment as important diagnoses 
may be missed(1, 4). Tissue samples of the amnion as well as placental villi may maximise the 
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likelihood of a result if the fetus is macerated (personal communication with Mark Pertile; Head 
Scientist, Murdoch Institute, Prenatal Diagnosis, Laboratory)(5).  

The rate of successful chromosome analysis using amniocentesis in cases of fetal death ranges 
from 82%-92%(2, 4). In contrast, the success rate for placental chromosome analysis is 
approximately 60% and approximately 30% for skin(2). The total time elapsed from fetal death until 
biopsies can be processed is often long, and the chances of succeeding with a chromosomal 
analysis diminishes progressively with time(2). The Wisconsin Stillbirth Protocol Program (WiSSP) 
(6) study series indicates that the success of karyotyping ranges from 80% in stillbirths without 
maceration to 30% in stillbirths with mild to advanced maceration(6). Amniocentesis reduces the 
elapsed time between fetal death and sample collection, and the samples are easier to handle 
and for the laboratory to process(7).   

Amniotic fluid collected by amniocentesis prior to the onset of labour can provide an 
uncontaminated specimen for microbiological assessment. It is the only sample where the 
detection of pathogens such as E-coli will be of value, especially if no autopsy is performed. This 
is due to potential contamination during vaginal birth where findings from cultures of natural 
orifices and the placenta/membranes are often discredited(7).    
 
Vaginal cultures: Low vaginal peri-anal culture for anaerobic and aerobic organisms.  
McDonald et al identified that although 70% of women with mid-gestation spontaneous abortions 
were asymptomatic for infection, micro-organisms were identified from the placenta and/or fetus in 
62% of women studied and histological chorioamnionitis was present in 69%. Among 51 women 
with intact membranes, 28 were culture-positive, with the most frequent isolate being Group B 
Streptococcus (GBS). In this study, GBS was the most significant pathogen associated with the 
fetal deaths, and was often the sole pathogen recovered(8). The detection of GBS is optimised 
with the use of a peri-anal swab in conjunction with a low vaginal swab and the use of specific 
culture media(9).  
 
Method for GBS culture: Using one single dry swab stick, first take a culture from the introitus and 
with the same swab stick, take a culture from the anorectal region. Place the swab in Stuarts 
transport medium and send to laboratory clearly labelled. Swabs may be self collected by the 
patient(10). 
 
Full blood examination 
A full blood examination can assist in detection of: infection as a cause of the fetal death(11); 
maternal anaemia which may indicate conditions such as thalassemia; low platelet levels - a 
marker for pre-eclampsia; autoimmune diseases such as systemic lupus erythematosus (SLE) 
and Idiopathic Thrombocytopenia Purpura (ITP)(12); and elevated platelet levels may indicate 
thrombocythemia. 
 
Serology for Cytomegalovirus, Toxoplasma, Parvovirus B19, Rubella and Syphilis 
Serology for Cytomegalovirus, Toxoplasma and Parvovirus B19 should be undertaken following 
an IUFD. Rubella and Syphilis should also be included if they have not already been undertaken 
during the antenatal period. Where test results are positive, a microbiologist or infectious disease 
specialist should be consulted regarding further testing and treatment required.  

Toxoplasmosis 
Maternal-fetal transmission of Toxoplasmosis is dependent on the time of maternal infection. The 
earlier the fetus acquires the infection the more severe the consequences, however maternal-fetal 
transmission is more likely to occur later in pregnancy. Disseminated Toxoplasma may cause fetal 
death(13).  
 

 Parvovirus (B19) 
Parvovirus (B19) causes severe fetal anaemia, nonimmune hydrops and fetal death(13, 14). It was 
found to be the cause of death in 10% of all non-malformed fetal deaths occurring between 10 
and 24 weeks of gestation referred for pathological examination(15). 1%-3% of susceptible 
pregnant women will develop serologic evidence of infection in pregnancy, of which the 
transmission rate to the fetus is 17%-33%(16-18). The spontaneous loss rate of fetuses affected by 
Parvovirus B19 after 20 weeks gestation is 2.3%(16, 18-20). 
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Rubella 
Rubella is associated with a wide variety of fetal abnormalities and also infects the placenta, 
enhancing the risk of stillbirth(21, 22). However due to widespread vaccination, congenital rubella 
infection in developed countries is extremely rare(13).  
 
Cytomegalovirus (CMV) 
Whether CMV actually causes stillbirth and, if so, the mechanism by which it does so is not 
clear(13). However, a prospective study of more than 10,000 women found an increase in fetal loss 
associated with infection in early pregnancy(23). 
 
Blood group and antibody screen  
A blood group and antibody screen should be performed to exclude haemolytic disease due to 
maternal sensitisation to red cell antigens, for example Rh D and Kell(24). 

Kleihauer-Betke test  
A Kleihauer-Betke test to detect feto-maternal haemorrhage should be performed following the 
diagnosis of an intrauterine fetal death (IUFD) preferably prior to delivery(25, 26). Limited evidence 
suggests that post delivery Kleihauer may still be useful(27). 
 
The incidence of massive feto-maternal haemorrhage is <0.1%(28). However the incidence in 
otherwise unexplained cases of fetal death has been estimated to be as high as 14%(29). The 
diagnosis of a significant feto-maternal haemorrhage is confirmed by quantification of fetal 
erythrocytes in maternal blood performed by the Kleihauer test. The general consensus is that 
50ml constitutes a significant haemorrhage, with various studies using limits ranging from 30-
150ml(29, 30). However, as the impact of a haemorrhage of a given volume will be dependent on 
the fetal age, weight and total blood volume, individual assessments need to be calculated(7, 31). 
 
The time period over which the haemorrhage occurs will have a direct impact upon the mortality 
associated with it, according to whether the fetus was able to compensate for the loss in blood 
volume. However, as it is not currently possible to assess this, a loss of 20% of total fetal blood 
volume should be considered severe enough to cause fetal mortality(6). 
 
(Please refer to Section 5; Appendix 2 Estimation of severity of feto-maternal haemorrhage for the 
calculation of significant haemorrhage.) 
 
Renal Function Tests including Uric Acid 
Elevated uric acid levels early in the third trimester in pre-eclamptic women have been associated 
with perinatal death and it is therefore recommended to evaluate the contribution of pre-eclampsia 
to the death. Abnormal renal function is an indicator of possible SLE(32) which is associated with a 
significant increase in fetal morbidity and mortality(33). Uric acid is the most sensitive laboratory 
indicator of pre-eclampsia(34) and is a better predictor of perinatal outcome than blood pressure(35).  

 
Liver Function Tests and Bile acid 
Mild liver test abnormalities are a possible marker for obstetric cholestasis. Obstetric cholestasis 
is associated with a significant increase in the perinatal mortality rate, ranging from 3%-20% as 
well as a five-fold increased incidence intrapartum fetal distress and pre-term labour(36, 37). 
Abnormalities in liver function are also a marker for viral hepatitis, cytomegalovirus, and 
toxoplasmosis. Abnormal liver function has also been associated with acute fatty liver of 
pregnancy and HELLP syndrome (Haemolysis, Elevated Liver function, Low Platelets)(38). 
 
Thyroid Function Test 
Pregnancy is associated with physiological changes in the thyroid function which may result in 
thyroid disorders. Thyroid disorders during pregnancy have been associated with adverse health 
outcomes for both the mother and child, including increased risk of miscarriage, gestational 
hypertension, low birth weight and fetal death.(39) 
 
HbA1c  
The increased risk of fetal morbidity and mortality with maternal diabetes is well known. A stillbirth 
rate of 35 per 1000 births to type 2 diabetic mothers has been reported(40). Gestational diabetes 
mellitus (GdM) is defined as carbohydrate intolerance of variable severity with the onset or first 
recognition during pregnancy. There is some evidence to indicate that uncontrolled GDM is 
associated with increased perinatal mortality(41). HbA1c monitors glycaemia over the previous 3 
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months by reflecting the average glucose concentration over the life of the red cells(42) and 
therefore may provide information to aid in the consideration of the contribution of diabetes to the 
fetal death. If the HbA1c level is raised, a fasting blood glucose should be undertaken and if 
abnormal a Glucose Tolerance Test performed 6-8 weeks postnatally. Please refer to the 
Australasian Diabetes in Pregnancy Society GDM management guidelines for further details(41, 43). 
 
Investigation for Thrombophilia  
Anticardiolipin antibodies, Lupus anticoagulant and APC resistance are recommended for all 
women at the time of IUFD.  (Please see Item 5.2.2 (ii) Further Investigation for further details.) 

 
(ii) Following birth 

 External examination of the baby (by a perinatal pathologist, Neonatologist or paediatrician 
where possible);  

 Clinical photographs;  
 Surface swabs (ear and throat) for microbiological cultures;  
 Post-mortem examination;  
 Blood samples from the cord or cardiac puncture for investigation of infection; 
 Blood samples for chromosomal analysis;  
 Routine Guthrie test 
 Detailed macroscopic examination of the placenta and cord;  
 Placental microbiological cultures;  
 Placental and amnion biopsy for chromosomal analysis; and  
 Placental histopathology 

  External examination of the baby 
A detailed external examination of the baby should be performed by a perinatal pathologist, 
neonatologist or paediatrician where possible.   

A comprehensive external examination of the baby is an essential component of the investigation 
of a stillbirth(25, 44-52). A report on a large case series from the WiSSP suggested that approximately 
25% of stillborn infants were found, on clinical examination, to have demonstrable abnormalities 
and also indicated that lack of external examination would have resulted in approximately 4% of 
diagnoses being missed(6). 
 
A detailed external examination of the baby is a component of a full post-mortem. As the perinatal 
pathologist is the most appropriate person to carry out the external examination, parents who 
have declined a full post-mortem should be asked to consent for the baby to be examined by a 
pathologist. In the circumstance where it is not possible for a pathologist to perform the 
examination, then a neonatologist or paediatrician should conduct the examination. If neither are 
available, a proforma (Section 2 Institutional Perinatal Mortality Audit, Appendix 1 Perinatal 
Mortality Audit Package) is provided to assist the midwife/doctor in carrying out the procedure. 
 
Clinical photographs  
Clinical photographs should accompany the detailed external examination of the stillborn.   

Clinical photographs should be taken for every stillborn baby for later review. The clinical 
photographs are additional to the bereavement photographs, and should be clearly labelled and 
filed in the medical record. The WiSSP case series indicates that 28% of all stillborns have 
observable abnormalities identifiable on photographs and photographs were critical in establishing 
a diagnosis in approximately 5% of cases(6). Consent from the parents for clinical photographs 
should be clearly documented in the medical record.   

 
(Please refer to Section 2 Institutional Perinatal Mortality Audit, Appendix 2 Instructions for taking 
clinical photographs.)  
 
Infant surface swabs for microbiological cultures  
Surface swabs for microbiological cultures should be taken from the ear and throat of all stillbirths. 
 
Intrauterine infections have been reported to represent the cause of death in 15%-24% of cases of 
stillbirths when premature rupture of membranes are included. Infection may be subclinical in the 
mother, hence the importance of investigating all incidences of fetal death where a cause is not 
obvious. Swabs should be taken from the ear and throat of the stillborn and sent for aerobic and 
anaerobic bacterial culture.  
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Infant blood samples for investigation of infection, chromosomal analysis and Guthrie test 
screening 
A blood sample should be collected from the infant for investigation of the presence of infection, to 
assess other haematological parameters for karyotyping (if not already performed) and a routine 
Guthrie test. 

A cord blood sample should be collected after delivery where possible; if this is not possible, 
cardiac puncture can be performed. This blood sample will provide a potentially uncontaminated 
sample for microbiological culture and assessment of fetal inflammatory response. If a sample of 
blood is obtained it should also be sent for chromosomal analysis, and haematological 
assessment (full blood count, nucleated red cell count, group and antibody screen). If the fetus is 
macerated samples form the amnion and placenta should also be sent to cytogenetics for 
chromosomal analysis.  

Post-mortem examination  
A post-mortem examination by a perinatal pathologist should be recommended to all parents 
following stillbirth. 

 
 The following should accompany the infant for post-mortem examination: 
 Post-mortem consent form;  
 Placenta;  
 Clinical/obstetric history including relevant previous obstetric history;  
 Copies of the death certificate;  
 Copies of all antenatal ultrasound reports; and 
 Copy of prenatal karyotyping results if available 

 
Placenta, membrane and cord histopathology  
Following a stillbirth, the placenta, membrane and cord should be sent to the perinatal pathologist 
fresh and unfixed for macroscopic and histological examination. 
 
(Please refer to Section 4 Perinatal post-mortem examination for further details on the post-
mortem examination and Section 3 Psychological and social aspects of perinatal bereavement, 
Appendices 1 and 2 for information brochures for parents and professionals about post-mortem 
examinations.) 
 
Placental and cord investigations by clinician 
At time of delivery, the clinician should undertake:  
 A detailed macroscopic examination of the placenta and cord and document the findings;  
 Placental swabs between the amnion and chorion using aseptic technique for aerobic and 

anaerobic bacterial cultures; and 
 Sampling of amnion and placental tissue for karyotyping if required. 

If a prenatal karyotype has already been performed, a placental sample for karyotyping is not 
required.   
 
(Please refer to Section 2 Institutional Perinatal Mortality Audit, Appendix 1 Perinatal Mortality 
Audit Package for instructions on placental examination and preparation for pathology.) 

 

5.2.2 Further investigations for Thrombophilia 

 Further investigation for thrombophilia should be undertaken 8-12 weeks postnatally where a fetal death 
is associated with fetal growth restriction, pre-eclampsia, maternal thrombosis and/or maternal family 
history of thrombosis, remains unexplained following the core investigations or where tests for 
thrombophilia were positive at the time of the IUFD as follows:  

 
 Anticardiolipin antibodies; and Lupus anticoagulant repeated if positive at the time of the 

IUFD or initial testing if not previously undertaken; 
 APC resistance if not undertaken at birth; 
 Factor V Leiden mutation if APC resistance was positive at birth;  
 Fasting Homocysteine and if positive test for *methylenetetrahydrofolate reductase 

(MTHFR) gene mutation;  
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 Protein C and S deficiency 
 Prothrombin gene mutation 20210A; and  
 Anti-thrombin lll  

These additional thrombophilia tests may be performed at birth where the above specific conditions eg 
fetal growth restriction are known. MTHFR mutation testing should be performed when the following fetal 
anomalies are identified: cleft lip/palate, neural tube defects or congenital cardiac defects(53).   

 
 Testing for thrombophilia at 8-12 weeks postnatal should be undertaken where a fetal death is 
associated with fetal growth restriction, pre-eclampsia, maternal thrombosis and/or maternal family 
history of thrombosis, if the stillbirth remains unexplained following the core investigations, or 
thrombophilia tests performed at the time of birth were positive (i.e. Anticardiolipin antibodies, lupus 
anticoagulant).While the value of screening for inherited thrombophilia remains unclear(54), the Working 
Party has recommended the following investigations based on the strength of association of many 
thrombophilic conditions and fetal death(55). It is hoped the implementation of these recommendations 
for investigation of thrombophilic disorders will not only assist in informing management strategies for 
future pregnancies, but that this will also enable the establishment of robust prospective data collections 
across ANZ for research and audit to assist in the understanding of the contribution of thrombophilia to 
adverse pregnancy outcome and enable monitoring of the effects of interventions to reduce the risk of 
fetal death.  
 
Thrombophilia is a multigenic disorder caused by inherited and acquired (including a combination of 
both) defects resulting in a predisposition to thrombosis(56). Antiphospholipid antibodies are the most 
important causes of acquired thrombophilias. In pregnancy, thrombophilic disorders are associated with 
an increased risk of venous thromboembolism (VTE), pre-eclampsia, placental abruption, early and late 
fetal demise, recurrent pregnancy loss and fetal growth restriction(57, 58). Women with inherited combined 
thrombophilias are at high risk of VTE and poor obstetric outcome as are women with a personal or 
family history of VTE(58). 
 
Accurate estimates of strength of the associations for adverse pregnancy outcome and inherited 
thrombophilic disorders are problematic due to small numbers and heterogeneity of the available studies 
on this broad topic. However, recent systematic reviews have demonstrated a statistically significant 
increase in the risk of stillbirth associated with: APC resistance(57, 59);  Factor V Leiden mutation(57, 59-61); 
Protein C deficiency(59); Protein S deficiency(57, 59, 60); Prothrombin G20210 mutation(59, 60); and MTHFR 
(59). One review also demonstrated statistically significant associations with these thrombophilic 
conditions and pre-eclampsia which was strengthened in the analysis for severe pre-eclampsia(59).  
 
The pathogenesis of unexplained fetal loss in women with thrombophilia is thought to involve 
uteroplacental insufficiency, thrombosis and infarction. Ideally the identification of thrombophilia 
following an apparently unexplained stillbirth would result in intervention in future pregnancies to reduce 
the risk. Although the evidence is unclear, there is emerging data from randomised controlled trials that 
antithrombotic therapy may reduce adverse pregnancy outcome for women with thrombophilia(62, 63). 
Therefore, screening for thrombophilic disorders following fetal death may be helpful in assisting parents 
and clinicians in understanding the cause of the death and in the planning of future pregnancies 
including consideration of the balance of risks and benefits for antithrombotic therapy(64). 

 
5.3 Alternative investigations where permission for autopsy is not obtained   

If permission for an autopsy is not obtained, other less invasive testing may assist in establishing 
whether any important abnormalities have been missed. These alternatives permit detailed investigation 
of the fetus or infant while still respecting the wishes of the parents(65). However, a Working Group of the 
Royal College of Paediatrics and Child Health found little evidence for valid alternatives to the paediatric 
post-mortem(66). Parents should be informed at the time of consent about the possibility of missing an 
important finding when a full post mortem investigation is not undertaken.   

 

5.3.1 External examination by a perinatal/paediatric pathologist, clinical geneticists or 
paediatrician 

An examination by an experienced clinician is of particular importance where an autopsy examination is 
declined(6). Clinicians should discuss the importance of this examination with the parents and arrange for 
an appropriately skilled clinican to undertake the examination.     
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5.3.2 Babygram 

Parents who decline an autopsy should be asked for consent to undertake a full body X-ray (Babygram). 
A Babygram may detect abnormalities (mainly skeletal) which may not be detected on an external 
examination. The Wisconsin Stillbirth Service Program has estimated that approximately 20% of 
unselected stillborns will have abnormalities which are detectable on X-Ray(6).  

5.3.3 Ultrasound scan 

A detailed ultrasound examination of the infant at the time of confirmation of an intrauterine death or 
after the birth may identify fetal abnormalities which may not be identified by an external examination(48). 

5.3.4  Magnetic Resonance Imaging (MRI) 

Magnetic Resonance Imaging (if available) may be offered to parents who decline an autopsy 
investigation. The investigation should be undertaken as soon as possible after a stillbirth. Clinicians 
should explain to the parents that a full autopsy remains the gold standard as the MRI does supply 
tissue samples and therefore important information may be missed. 

 
A recent comprehensive overview presented the advantages and disadvantages of the post-mortem 
MRI(67). The major advantages of post-mortem MRI included the non-invasive nature of the examination 
and the detection of pathologies and malformations of the central nervous system. The disadvantages 
included the lack of tissue sampling; limitations in detection of complex cardiac malformations, and other 
abnormalities (e.g. tracheo-oesophageal fistula, bowel perforations) which are undetectable by post-
mortem MRI; and lack of experience in perinatal post-mortem MRI. The authors concluded that a full 
autopsy remains the gold standard; however, MRI may play an important role when an autopsy is 
declined.  

5.3.5 Instrucitons for taking clinical photographs 

Following consent from the parents, clinical photographs should be taken for later review, particularly in 
the circumstance of birth in non tertiary hospital settings. These photos are additional to the 
bereavement photographs, and should be clearly labelled and filed in the medical record.  The use of 
digital imaging for this purpose is optimal, however issues regarding storage and patient confidentiality 
should be considered.  

5.3.6 Other alternatives to a full post-mortem  

Post-mortem needle biopsy; laparoscopic autopsy and small incision access are other alternatives to a 
full post-mortem for focussed investigation of suspected abnomalities.  
 
5.4 Storage of plasma and amniotic fluid 

Unexplained fetal death is currently the subject of extensive research.  Storage of maternal and fetal 
plasma and amniotic fluid will allow testing for other potential factors in the future, which are currently 
unidentified, when new discoveries have been made.  Therefore, even if it is not possible initially to 
provide an explanation as to the cause of death, parents and siblings may benefit from research findings 
in the future.  It is essential that informed consent is obtained prior to storage of human samples. 
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Section 5; Appendix 1   Stillbirth investigations algorithm  
 

Stillbirth investigations algorithm 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

AT DIAGNOSIS OF FETAL DEATH 
 
Maternal History 
 Take full Maternal History 
 
Ultrasound Scan 
 Fetal abnormalities 
 Amniotic Fluid Volume 
 
Amniocentesis 
 Microbiological cultures  
 Chromosomal analysis 
 
Low vaginal/peri-anal culture 
 

 
Blood Tests 

 

 Full Blood Examination and smear for nucleated red cell count 
 Group & antibody screen 
 Kleihauer 
 Renal Function Tests including Urate 
 Liver Function Tests including Bile Acid 
 Thyroid Function Tests 
 HbA1c 
 Cytomegalovirus, Toxoplasma and Parvovirus B19 serology  
 Rubella & syphilis serology if not already done antenatally 
 Thrombophilia Tests 

 *Anticardiolipin antibodies        see further investigations 
 *Lupus anticoagulant                following birth 
 *APC Resistance  

 

FURTHER INVESTIGATIONS BASED ON SPECIFIC CONDITIONS  

FOLLOWING BIRTH 

 
Baby 

 
 External examination         
 Photographs  
 Surface swabs 
 Post-mortem examination  

 
Cord / Cardiac Blood Samples 

 
 Full Blood examination 
 Chromosomal analysis 
 Routine Guthrie test 

 

 
Placenta & Cord 

 
 Macroscopic examination of placenta 

and cord 
 Microbiological Cultures 
 Biopsy for chromosomal analysis 
 Placental histopathology 

 

Fetal 
Growth 

Restriction  

Pre-
eclampsia 

Placental 
vasculopathy/ 

thrombosis  

 
Maternal / family 

thrombosis history 

 
Unexplained fetal 

death 

Thrombophilia Studies 8-12 weeks postpartum  
 

Anticardiolipin antibodies                        If positive at birth                             Repeat  
Lupus anticoagulant             If positive at birth  Repeat  
APC Resistance     If positive at birth  Factor V Leiden Mutation 
Fasting Homocysteine                  If positive    MTHFR3 Gene Mutation 
Protein C & S deficiency 
Prothrombin Gene Mutation 20210A 
Anti-thrombin lll  
 
NB Additional thrombophilia tests may be performed at birth where the above specific conditions eg fetal growth restriction are known. 
MTHFR mutation testing should be performed when the following fetal anomalies are identified - cleft lip/palate, neural tube defects or 
congenital cardiac defects 

*Positive 
Thrombophilia 

tests 
 

CORE INVESTIGATIONS OF ALL STILLBIRTHS  
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Section 5; Appendix 2    Estimation of severity of feto-maternal haemorrhage  
 
To determine if a positive test for FMH should be considered as the likely cause of fetal death, the 
percent of total fetal blood volume lost should be calculated. Such a calculation uses the following 
correction factors: fetal red cells are 122% the size of adult red blood cells; 92% of fetal red cells are 
detected by the Kleihauer-Betke test on average; maternal red cell volume near term averages about 
1800 ml; average fetal hematocrit is about 50%; fetal blood volume is about 150 ml per kilogram of body 
weight. Combining all of these then means that:  
 
Percent Fetal Blood = Fetal Cells x 1800 x 1.22 x 100  
Volume Lost Maternal Cells 92  
x 2 x 100  
150 x fetal wt in kg  
 
Or, to simplify,  
 
Percent Fetal Blood = Fetal Cells x 3200 ÷ fetal wt  
Volume Lost Maternal Cells in kg  
 
So, for example, if the Kleihauer-Betke shows that 200 of 5000 cells counted are fetal and the fetus 
weighs 2.0 kg, then the estimate of percent blood volume loss would be:  
 
200/4800 x 3200 ÷ 2.0, or 66%.  
  
Probably less than 20% volume loss is enough to cause death if it happens all at once. On the other 
hand, much larger volumes can be lost over a long period and the fetus can compensate. Unfortunately 
there is no straightforward way to know whether one is dealing with acute or chronic haemorrhage. This 
makes determination of whether a haemorrhage is or is not causal more problematic.  
 
 
Taken from Fetal-Maternal Hemorrhage and Stillbirth  
Richard M. Pauli, M.D., Ph.D.  
http://www.wisc.edu./wissp/wisspers/93940001.ht
 
 


