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When a stillbirth occurs, irrespective of the setting, women
and their families should receive appropriate, respectful
care [1]. The nature of this care will vary between settings
and individual families’ needs. However, access to in-
vestigations to determine the cause of the baby’s or babies’
death is an important part of care for parents after stillbirth,
as this can help parent’s understand the reasons for their
baby’s death but can also provide information regarding the
management of subsequent pregnancies [2, 3]. The papers
presented in this special edition highlight the importance of
access to autopsy, placental examination and using the
mother’s history to direct other investigations.

Tiwani et al. report placental findings in 250 singleton
stillbirths in India, and compare them to 250 live born in-
fants. In this setting, small for gestation age infants and
infants with congenital anomalies were more frequent in
cases of stillbirth, as were abnormalities of the umbilical
cord [4]. Similar to studies in high-income countries [5],
this study found that placental abnormalities were seen in
live born infants but were much more common in stillbirths
including maternal and fetal vascular malperfusion and
chorioamnionitis. This study demonstrates the importance
of placental histopathological examination in cases of
stillbirth. Siassakos et al. examined cases of distal villous
immaturity (DVI), a rare placental lesion (1.5% of all
placental reports studied) [6]. As with the placental ab-
normalities described by Tiwani et al. DVI was associated
with stillbirth. Importantly, there appears to be a rela-
tionship with abnormal glycaemic control. Thus, as well as
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description of individual placental abnormalities these
must be interpreted relative to the clinical context; further
work is needed to determine how the maternal environ-
ment alters maternal phenotype.

Autopsy is regarded as the gold-standard examination
following stillbirth. Ozdemir et al. reviewed 190 cases of
termination of pregnancy for central nervous system ab-
normalities. They found that in 1% of cases autopsy added
minor additional information, but in 3% of cases infor-
mation was provided that provided a major change to the
diagnosis [7]. However, the study also noted significant
limitations that abnormalities of the central nervous sys-
tem cannot always be confirmed or refuted at post-mortem
due to tissue degradation. Critically, minimally-invasive
autopsy using magnetic resonance imaging may be able to
obtain detailed structural information about the central
nervous system which may continue improve in postnatal
investigation of stillbirth and fetal death [8]. Branco et al.
used cardiac tissue obtained at autopsy to determine that
the expression of two cardiac ion channels are reduced in
cases of otherwise unexplained stillbirth [17], providing a
link between studies that have identified mutations in
these genes in similar cases, and possible disturbances in
electrical conduction [9]. This novel area requires further
study to determine whether cardiac channelopathies may
underpin unexplained stillbirths.

Other investigations to determine the cause of still-
births are variably employed. In their review of over
198,000 stillbirths in Mexico between 2008 and 2019
Herrera-Salazar et al. found between 34.4 and 41.9% were
unexplained [10]. The authors note that only 19 cases were
attributed to viral infection, which likely represents an
underestimate given the established links between in utero
infection, congenital abnormality and fetal deaths. This
emphasises the need for medical history, maternal exam-
ination, autopsy and placental examination to determine a
reliable cause of death.

In their review of major international guidelines for the
management of stillbirth Tsakiridis et al. found agreement
that medical history should be reviewed and that autopsy,
histopathological examination of the placenta, genetic
analysis and microbiology should be offered to parents [11].
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Their analysis also identified discrepancies on testing for
thyroid function and maternal viral screening, highlighting
important gaps in evidence available to inform clinicians
and parents about which tests are most likely to provide
information about the cause of the baby/babies deaths.
Studies are particularly needed in high-burden settings to
determine the most informative investigations to identify
cause of death and inform future care.

The care of parents following a stillbirth is not
currently informed by high-grade evidence as noted by the
Cochrane review [12, 13]; randomised studies in this area
would be challenging to undertake, thus descriptive
studies are important to understand as much as possible
about women’s and families experience of care. Critically,
identifying important aspects of care to parents gives focus
to develop interventions that may reduce the psychologi-
cal, economic and social burden of stillbirth [1].

In a case control study, Pekkola et al. studied 214
cases of stillbirth in Finland and found that in compar-
ison to live births induction of labour was much more
common and Caesarean birth less frequent [14]. Cases of
stillbirth had shorter labours, but blood transfusion was
required more frequently perhaps due to the higher rates
of placental abruption. In this context, the rates of
serious maternal complications were low. This infor-
mation can enable other services to understand the re-
sources required to provide intrapartum care for women
whose baby/babies have died. To this end it is important
to understand that needs are not the same as intrapartum
care for a live born infant, but one to one midwifery and
appropriate maternal surveillance is essential to a safe
birth environment.

While clinical care and management are essential for
safe birth and to find a cause of stillbirth, these objective
elements of care are less strongly associated with
maternal perception of care quality than subjective
evaluation. Cassidy surveyed the experiences of 610
women from Spain and found the three strongest pre-
dictors of care quality were: feeling free to express
emotions, perceived teamwork between members of the
multi-disciplinary team and being well informed of all
steps and procedures [15]. This emphasises the need for
holistic, respectful care for women and their families
after a baby has died. Boyle et al. describe the impact of
the COVID-19 pandemic on perinatal bereavement care
in Australia, finding 8 out of 49 guidelines were affected,
including reduced support for mothers including less
access to interpreters, reduced options for memory
making and staff training [16]. As these aspects closely
relate to the factors identified by Cassidy it is likely that

Heazell: Managing stillbirth: investigating the cause and providing care = 643

these changes would have impacted negatively on par-
ents’ perception of perinatal bereavement care.

The quality of care provided after the death of a baby
impacts on the longer-term outcomes for mothers and their
families. It is essential that investigations after perinatal
death are accessible and form part of a management plan that
addresses parents’ emotional and psychological needs,
which should not be perceived as an optional extra. It is
hoped that the wide scope of the papers from a range of
settings here provide further basis to develop optimal care
after the death of a baby.

Research funding: None declared.

Author contributions: The author has accepted responsibility
for the entire content of this manuscript and approved its
submission.

Competing interests: Author states no conflict of interest.

References

1. Heazell AE, Siassakos D, Blencowe H, Burden C, Bhutta ZA,
Cacciatore J, et al. Stillbirths: economic and psychosocial
consequences. Lancet 2016;387:604-16.

2. Graham N, Stephens L, Johnstone ED, Heazell AEP. Can information
regarding the index stillbirth determine risk of adverse outcome in a
subsequent pregnancy? Findings from a single-center cohort study.
Acta Obstet Gynecol Scand Suppl 2021;100:1326-35.

3. Heazell AEP, McLaughlin M), Schmidt EB, Cox P, Flenady V,
Khong TY, et al. A difficult conversation? The views and
experiences of parents and professionals on the consent process
for perinatal postmortem after stillbirth. BJOG An Int ) Obstet
Gynaecol 2012;119:987-97.

4. Tiwari P, Gupta MM, Jain SL. Placental findings in singleton
stillbirths: a case-control study from a tertiary-care center in
India. ) Perinat Med 2022;50:753-62.

5. Pathak S, Lees CC, Hackett G, Jessop F, Sebire NJ. Frequency and
clinical significance of placental histological lesions in an unselected
population at or near term. Virchows Arch 2011;459:565-72.

6. Siassakos D, Bourne I, Sebire N, Kindinger L, Whitten SM,
Battaglino C. Abnormal placental villous maturity and
dysregulated glucose metabolism: implications for stillbirth
prevention. ] Perinat Med 2022;50:763-8.

7. Ozdemir O, Aksoy F, Sen C. Comparison of prenatal central
nervous system abnormalities with postmortem findings in
fetuses following termination of pregnancy and clinical utility of
postmortem examination. ) Perinat Med 2022;50:769-76.

8. Shelmerdine SC, Hutchinson JC, Arthurs OJ, Sebire NJ. Latest
developments in post-mortem foetal imaging. Prenat Diagn 2020;40:
28-37.

9. Munroe PB, Addison S, Abrams D), Sebire NJ, Cartwright ), Donaldson |,
et al. Postmortem genetic testing for cardiac ion channelopathies in
stillbirths. Circ Genom Precis Med 2018;11:e001817.

10. Herrera-Salazar A, Flores-Hernandez LA, Valdespino-Vazquez MY,
Fonseca-Coronado S, Moreno-Verduzco ER. Viral infections in
stillbirth: a contribution underestimated in Mexico? ] Perinat Med
2022;50:786-95.



644 —— Heazell: Managing stillbirth: investigating the cause and providing care

11.

12.

13.

14.

Tsakiridis |, Giouleka S, Mamopoulos A, Athanasiadis A, Dagklis T.
Investigation and management of stillbirth: a descriptive review of
major guidelines. | Perinat Med 2022;50:796-813.

Horey D, Flenady V, Heazell AE, Khong TY. Interventions for
supporting parents’ decisions about autopsy after stillbirth.
Cochrane Database Syst Rev 2013;2:CD009932.

Koopmans L, Wilson T, Cacciatore }, Flenady V. Support for
mothers, fathers and families after perinatal death. Cochrane
Database Syst Rev 2013;6:CD000452.

Pekkola M, Tikkanen M, Gissler M, Loukovaara M, Paavonen J,
Stefanovic V. Delivery characteristics in pregnancies with

15.

16.

17.

DE GRUYTER

stillbirth: a retrospective case-control study from a tertiary
teaching hospital. ] Perinat Med 2022;50:814-21.

Cassidy PR. Beyond emotional support: predictors of satisfaction
and perceived care quality following the death of a baby during
pregnancy. ] Perinat Med 2022;50:832-43.

Boyle FM, Horey D, Dean JH, Lohan A, Middleton P, Flenady V.
Perinatal bereavement care during COVID-19 in Australian
maternity settings. | Perinat Med 2022;50:822-31.

Branco SQ, Batra G, Petts G, Hancock A, Kerby A, Brady CA, et al.
Cardiac ion channels associated with unexplained stillbirth —an
immunohistochemical study. ) Perinat Med 2022;50:777-85.



	Managing stillbirth: taking care to investigate the cause and provide care for bereaved families
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


