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CHAPTER 16

Pathology

HARRY MILLWARD-SADLER on behalf of the Editorial Board

Pathology: recommendations

In all maternal deaths, if the autopsy cannot be performed by a pathologist with a
special interest in these deaths then their help and advice should be sought.

As stated in the Royal College of Pathology guidelines, the autopsy report should
include a summary correlating the clinical events and the pathological findings.

In all maternal deaths, histology should be undertaken unless there are positive
reasons against such an action.

Amniotic fluid embolus should be carefully excluded as part of the differential
diagnosis of all cases of disseminated intravascular coagulation, shock and haem-
orrhage.

In cardiac maternal deaths:

• All cases of cardiomyopathy diagnosed at autopsy should be supported by
appropriate histological examination and, wherever possible, expert cardiac
pathological opinion sought.

• The nature of the arterial pathology should be histologically confirmed.

• The severity of the cardiac and pulmonary pathology must be determined in
all cases of congenital heart disease and in particular evidence for pregnancy
induced accelerated pulmonary hypertension should be sought.

Toxicology should be performed not only in all unnatural deaths but also in deaths
where epilepsy is the suspected cause.

50 years ago. . .

Although autopsies have been performed on the majority of maternal deaths evaluated
in the Confidential Enquiries since their inception 50 years ago, it was not until the
1976–78 Report that there was a separate chapter on pathology. This was a direct result
of criticism of the quality of the autopsy reports made in the preceding 1973–75 Report
when the Chief Medical Officer wrote in the preface:

“The importance of accurate diagnosis of the cause of death becomes greater
as the number of deaths diminish. Postmortem examinations were carried
out in 344 out of the 390 deaths investigated, but the authors and the Re-
gional Assessors have all expressed concern that the reports available were
not as helpful as they might have been. The assessors need full details of the
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Table 16.1 Quality of autopsy reports in triennial reviews of the Confidential Enquiries into Maternal
Deaths; England and Wales 1979–84, United Kingdom 1985–93

Satisfactory Unsatisfactory

Triennium (n) (%) (n) (%) Total (n)

1979–81 133 77 39 23 172
1982–84 150 80 38 20 188
1988–90 176 78 49 22 225
1991–93 141 77 42 23 183

postmortem and all histological examinations. More discussion between the
clinicians and the pathologists as to the cause of death at the time of the ex-
amination might help to elucidate some of the problems.”

The pathology assessor then recommended in the 1976–8 Report that:

“Autopsies on these patients should be regarded as specialised investiga-
tions. Coroners should be encouraged to consider maternal deaths as falling
within a special category and as far as possible to ask pathologists with
special interest or expertise in the field to perform them.”

Since then there have been several triennial Reports in which the standard of the autopsy
report has been analysed. The findings, shown in Table 16.1, have shown very little
change despite being compiled by different assessors and sometimes including Indirect
as well as Direct deaths.

The analysis for the last Report for 1997–99 was depressingly similar, with only 63 of
the autopsies for 81 Direct maternal deaths (78%) being satisfactory. The reason for
an apparent lack of progress in correcting a problem is usually multifactorial and was
probably the case in this situation.

1. The standards required from the autopsy have changed as the clinical management
of patients has become more complex. This may be true for some maternal deaths
but overall, autopsies conducted according to Royal College of Pathology guidelines
will be adequate.1

2. Most of the autopsies were, and even more so today, conducted for HM Coroners.

As stated in the 1976–78 Pathology Assessor’s Report:

“The circumstances surrounding the arrangements for coroner’s autopsies
are often less than ideal. They are often undertaken in a mortuary at a dis-
tance from the maternity unit so that clinicopathological communication is
poor; they are performed to discover causes of death rather than to make
clinicopathological assessments and histological examinations are often not
attempted. Inadequate histories may mean that careful search is not made
for particular features or causes features to be missed or misinterpreted . . . ”

Sadly, this is still true today even though, apart from London, many public mortuaries
have been integrated with hospital pathology departments. Many pathologists have
claimed that they are limited by the local Coroner’s instructions and it is true that some
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Coroners have interpreted the regulations strictly. However, the personal experience
of the author with Coroners from at least seven different districts (although none from
London) is that they have accepted that the maternal death should be appropriately
investigated.

3. The correct audiences have not been adequately addressed. The triennial Reports
have been largely directed at those most directly involved in the care of pregnant
women and as a generalisation, pathologists and Coroners have not been involved.
As a consequence, pathologists with no experience or interest in maternal deaths
are still conducting these autopsies.

As will be seen in the rest of this chapter, there are still problems with the quality of the
autopsy in some cases of maternal death that must be addressed.

Summary of the findings for 2000–02

In the last triennial Report, the quality of autopsy reports for Direct maternal deaths
was analysed. Eighteen of the 79 autopsy reports were considered to be deficient or
appalling, not meeting the autopsy report standards identified by the Royal College of
Pathologists. In this triennial Report, all Direct and Indirect maternal deaths for which
an autopsy report was available have been reviewed using the same criteria.

The criteria used to categorise these autopsy reports were given in the last Report but
for convenience are included here as Box 16.1.

The analysis for this Report shows a slight but gratifying improvement in the overall qual-
ity of autopsy reports: 136 reports on deaths classified as Direct or Indirect were anal-
ysed. Only 24 were considered to have significant deficiencies, as shown in Table 16.2.

Overall, in this triennium, 82% of these autopsies were considered adequate or better,
which is a slight improvement over the last triennial report, when 77% of reports were
in this category. This small improvement is matched by a reduction in the number of
autopsy reports categorised as appalling, as shown in Figure 16.1. Nonetheless, of the
three appalling reports for this triennium, two again came from the London area.

Some reports were downgraded because the documentation was incomplete and the
missing components were critical to the conclusions or clinicopathological correlation.
The following vignette gives an example:

A parous women who was known to have an anterior placenta (but not
a placenta praevia) was admitted with an antepartum haemorrhage and
hypotension. She was taken to theatre and a placenta percreta was iden-
tified. Despite hysterectomy, her bleeding continued and despite mas-
sive transfusions of blood and colloids she died in intensive care. The
autopsy was thorough and detailed but there was no review of the hys-
terectomy specimen to confirm the placenta percreta nor was the histol-
ogy report included for review purposes. Also, the bladder was adherent
to the uterus at the site of the percreta during the operation. Haemorrhage
was noted in the dome of the bladder at autopsy but was not examined
histologically.
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Box 16.1 Criteria for assessing a maternal death autopsy

Excellent

A thorough, detailed autopsy report with comprehensive histology and appropriate
microbiological, toxicological or other specific directed investigations, with care-
ful exclusion of alternative diagnoses and clarification of a complicated clinical
history.

Good

Many of the above features are included but a more straightforward clinical problem
with no significant differential diagnoses. Met all the recommendations of the Royal
College of Pathologists (RCPath).

Adequate

Established the cause of death but did not necessarily address all the clinical is-
sues. Sometimes there was a lack of supporting evidence because of inadequate
documentation. Recommendations of RCPath not necessarily completely fulfilled
but deficiencies not apparently affecting the conclusions.

Deficient

Report consistent with clinically suspected cause of death but lacks detail. Lack of
supporting investigations, no evidence of clinical correlation or attempt to exclude
differential diagnoses. Does not comply with RCPath guidelines in more than one
area.

Appalling

All of the ‘deficient’ criteria but worse. Often, the total report including patient
details and stated causes of death occupies one side of A4 paper or less. There are
discrepancies between the minimally described pathology and the pathological
conclusions, there are no supporting investigations and there is no evidence of
any knowledge of the clinical problems or of any attempt to exclude differential
diagnoses.

Table 16.2 Quality of autopsy reports for Direct and Indirect maternal deaths; United Kingdom 2000–02

Quality Reports (n)

Excellent 28
Good 44
Adequate 40
Deficient 21
Appalling 3

Total 136
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Figure 16.1 Quality of maternal death autopsies by number of autopsies; United Kingdom 1997–2002

Substandard autopsies

The major reasons why the quality of the autopsy report was considered poor or worse
fell into three broad categories: technically substandard autopsies, inappropriate con-
clusions and lack of supportive investigation.

In 24 autopsy reports there is evidence that the performance of the autopsy was sub-
standard and/or the conclusions drawn from the observations were inaccurate or de-
manded necessary supportive evidence. Combinations of these categories were in-
evitably present, as shown by the following representative example:

A woman presented ill after a termination of early pregnancy. The clinical
diagnoses were presumed sepsis and acute renal failure. She also had unex-
plained hypercalcaemia. She developed ARDS and died. The autopsy report
gave the cause of death as multiple organ failure on the basis of very heavy
lungs weighing more than 1 kg each and mottled liver and kidneys but no his-
tology. The report commented that the vaginal bleeding that had continued
since her termination of pregnancy could be associated with ARDS and sub-
sequent multiple organ failure. This seems a rather strange conclusion, given
that her haemoglobin a few days before death and approximately 1 week
after her termination was 13.2 g/l and that bleeding was not a significant
clinical feature. A second autopsy was subsequently performed, whereupon
a large 5-cm diameter parathyroid adenoma was found. This was confirmed
by histology and the cause of death appropriately adjusted.

The following vignettes concerning cases inappropriately attributed to cardiomyopathy
point out the need for careful histology:

A woman with a longstanding history of essential hypertension was be-
ing treated with methyldopa and labetalol. She also had a history of pre-
eclampsia in previous pregnancies. Near term, she was admitted with rising
blood pressure and proteinuria and labour was induced because of severe
pre-eclampsia. After delivery she collapsed and died. At autopsy, the heart
was enlarged, weighing 530 g and the pathologist concluded from the gross
findings that death was due peripartum cardiomyopathy. There was no his-
tology though the heart was sampled.
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A woman was admitted with vaginal bleeding and lower abdominal pain
near term. The bleeding subsided but owing to fetal distress an emergency
caesarean section was performed. She was well for a few days but readmitted
later too weak to walk. After investigations, a diagnosis of infection was
made and antibiotic therapy started. She had a sudden cardiac arrest with
some chest discomfort and shortness of breath from which she could not be
resuscitated. Clinically, she was thought to have either pulmonary embolus
or overwhelming sepsis.

The pathologist’s report is confined to one side of a sheet of A4 paper and there was
no histology. The heart was described as enlarged (404 g) with marked right ventricular
hypertrophy and a dilated left ventricle. The conclusion was congestive cardiomyopa-
thy. The weight of the individual ventricles was not established, there was no histology
and no cultures were taken to exclude sepsis. The obstetrician attended the autopsy and
subsequently commented that he was greatly dismayed by the service from the pathol-
ogist because the diagnosis of the cardiomyopathy had not been followed up with any
histological studies and the main suspected diagnoses of infection and thromboembolic
disease had not been pursued in any detail.

It is inappropriate to make a diagnosis of peripartum cardiomyopathy without the ap-
propriate supportive histology and particularly when there are clear alternative causes
of cardiovascular disease.

Clinical correlation

The failure to correlate postmortem findings adequately with the clinical history was a
common problem. For instance, a woman who had postpartum haemorrhage associated
with a large cervical laceration died. The report totally failed to mention any search for
trauma in the genital tract, although, ironically, a careful search for amniotic fluid em-
bolus was made. However, this failing was most common with deaths from pulmonary
embolus.

Pulmonary embolus
Of the 25 deaths from pulmonary embolus only nine autopsy reports are available
for review. Five of these were poor reports, three were adequate and only one was
good. The major reason why reports were regarded as poor was the failure to correlate
the postmortem examination with the clinical history. The following vignettes act as
examples:

A mother had a major primary postpartum haemorrhage with disseminated
intravascular coagulation (DIC) shortly after a caesarean section. The clinical
diagnosis was of amniotic fluid embolism but the differential diagnosis in-
cluded a heparin-induced thrombocytopenia. Some hours after delivery she
suddenly collapsed and died. The autopsy demonstrated impacted coiled
thromboemboli in both main pulmonary arteries with residual thrombi in
the deep calf veins. The uterine veins were clear. No histology was per-
formed so the cause of the primary postmortem haemorrhage and her DIC
was not adequately investigated and the clinical diagnosis of amniotic fluid
embolism was not adequately excluded.

Another mother had been investigated for a tachycardia and shortness of
breath in her second trimester without any firm diagnosis being reached.
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Postpartum she had a mild pyrexia and a few days later she collapsed and
died. The autopsy established the cause of death as massive pulmonary
embolism occluding both main pulmonary arteries. Thrombi were present
within the pelvic veins but not the calf veins. There was no description of
the peripheral pulmonary vascular tree and no histology was undertaken of
any organs. Although the appearances in one kidney were “suggestive of a
degree of pyelonephritis”, no histology was undertaken.

This mother had been treated as low risk for thromboembolism but the assessors con-
sider that her risk was much higher. An opportunity was missed at autopsy to determine
whether there had been previous thromboemboli causing the clinical episodes of tachy-
cardia and shortness of breath. There was also failure to confirm a pyelonephritis as the
probable cause of the post delivery pyrexia.

As stated in the Royal College of Pathology guidelines,1 the autopsy report should
include a summary correlating the clinical events and the pathological findings.

Alternative diagnoses

Sometimes there was inadequate investigation to determine or exclude another cause of
maternal death. Most frequently, this was the failure histologically to confirm the cause
of death and exclude alternatives.

The best example of this is in the investigation of antepartum and postpartum haem-
orrhage. In five cases of amniotic fluid embolus, two women had suffered a major
postpartum haemorrhage and two others antepartum haemorrhage. The fifth presented
with DIC and collapse and died very quickly. One of the cases presented with massive
postpartum haemorrhage after caesarean section and the strong clinical presumption
was of amniotic fluid embolus but no autopsy was performed. In at least two of the
remaining four cases there were possible alternative causes of death and the amniotic
fluid embolus would have been missed without adequate investigation. One of these
was postpartum haemorrhage (PPH) associated with genital tract trauma and the other
was an antepartum haemorrhage in a road traffic accident with multiple injuries.

Not all cases were sufficiently investigated. For example:

A woman was found dead at home having delivered her baby on her own.
There was evidence of massive postpartum haemorrhage. This was the di-
agnosis given at autopsy but there was no attempt to identify or exclude the
presence of amniotic fluid embolus. While the findings may have been ade-
quate in excluding a forensic cause of death, the pathologically process(es)
resulting in the blood loss were not investigated in detail.

It is recommended that in all maternal deaths histology should be undertaken unless
there are positive reasons against such an action.

The added value of the autopsy

Attention has been given to deficiencies in the autopsy report but, as is evident from
Table 16.2, the overwhelming majority of the reports were good or excellent. Some
autopsies have revealed unexpected pathology or cause of death and even when findings
have been essentially negative some autopsies, by excluding many of the differential
diagnoses, have had a major positive contribution.
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Amniotic fluid embolism
The value of negative findings from a well-conducted autopsy must be emphasised. The
Assessors accept that a diagnosis of amniotic fluid embolus can be made on clinical
criteria. This is valid when there is no autopsy and permissible when there is a badly
conducted autopsy but the diagnosis should otherwise be supported by histological
evidence. It is therefore imperative that pathologists carefully exclude amniotic fluid
embolus in difficult cases. In the current triennium, amniotic fluid embolus was clinically
diagnosed in two women which the assessors consider to have been anaesthetic deaths
and in two cases of DIC where the differential diagnoses were respectively eclampsia and
postpartum haemorrhage. In all of these cases, there was careful examination of multiple
blocks of lung for fetal squames supplemented by the use of immunohistochemistry: all
were negative as shown by the following example:

A mother had been normotensive throughout a normal pregnancy and had
a spontaneous labour with a retained placenta. She then complained of
central chest pain and was given oxygen. However, a short while later, prior
to induction of anaesthesia for removal of the placenta, her blood pressure
was elevated and she had a grand mal seizure. The diagnosis was considered
to be amniotic fluid embolus or pulmonary embolus and she was transferred
to the intensive care unit. It was noted that her platelets and fibrinogen levels
had fallen and at this stage she had massive vaginal bleeding. Despite a
subtotal hysterectomy and massive transfusion of blood and blood products
she had a cardiac arrest from which she could not be resuscitated. The
autopsy was detailed and thorough. In particular multiple blocks of lung
were stained immunocytochemically for fetal squames with the antibody
LP34 and also stained for fetal mucins. These results were also reviewed and
repeated by the local pathology assessor and were again negative. In addition
histology of the uterine bed showed the features of an acute atherosis which,
although not diagnostic, are typical of pre-eclamptic change.

This difficult case illustrates not only the need for careful detailed analysis of maternal
deaths but it also highlights what is not known about amniotic fluid embolus. Although
fetal squames in the lungs are the hallmark of diagnosis, we do not know whether other
components of amniotic fluid can precipitate the syndrome in the absence of squames.
Fetal squames have been identified in the pulmonary arterial blood of pregnant mothers
but the threshold above which the syndrome is precipitated is unknown. The length of
survival of fetal squames in the maternal lung is also unknown and could be a critical
factor in determining the diagnosis where prolonged survival in an intensive care unit
has occurred. For all these reasons, it is imperative that a thorough detailed search is con-
ducted in all autopsies where there is any clinical suspicion of amniotic fluid embolus.

It is therefore recommended that amniotic fluid embolus should be carefully excluded
as part of the differential diagnosis of all cases of DIC, shock and haemorrhage.

Other specific conditions

Cardiac disease
After suicide, cardiac disease is the leading cause of maternal death in the UK. The
causes of cardiac disease are many and varied but again in this triennium include car-
diomyopathy, dissecting aneurysms and congenital heart disease, as well as a miscellany
of causes ranging from ischaemic heart disease to scleroderma.
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Cardiomyopathy
Of the eight cases of cardiomyopathy reviewed in this triennial Report, only four are
known to have had an autopsy and the autopsy report was not available for one of these
deaths. Two have already been identified and discussed as examples of poor autopsy
examination and interpretation. In each of these, there was evidence of pre-existing heart
disease, which, in the opinion of some authors, should exclude the diagnosis.2 In one
Late death from cardiogenic shock due to dilated cardiomyopathy, the autopsy report
was very good. At autopsy, the heart was enlarged and dilated and there was endocardial
fibroelastosis in the left atrium and ventricle. There was also evidence of severe DIC
with changes in the liver, pancreas and kidneys and evidence of extensive soft tissue
bleeding. There was detailed histology, which not only confirmed the macroscopic
findings but together with microbiological sampling of the heart excluded an active or
preceding myocarditis.

Another case falls broadly into the category of cardiomyopathy, highlighting the impor-
tance of a good autopsy for the health of the remaining family:

A woman collapsed and died while exercising in mid-pregnancy. She had
no relevant medical history and her pregnancy had been problem-free. At
autopsy the macroscopic findings were minimal. The heart weighed 350 g
but showed mild dilatation of both ventricles and there was a straw-coloured
right pleural effusion. There was no coronary artery atheroma. However,
histology showed myocyte disarray, myocyte damage and fibrosis within
the heart. There was no active myocarditis. A specialist cardiac opinion
was obtained, which identified idiopathic myocardial fibrosis. Screening of
direct family members was advised and was subsequently undertaken.

Aneurysms
There were ten autopsy reports in this category of maternal death. Five deaths were due
to dissecting aortic aneurysm and five due to dissecting coronary artery aneurysm.

Aortic aneurysms
The cases of dissecting aortic aneurysm all started in the ascending aorta usually just
above the aortic valve cusps and in all five there was rupture into the pericardium
producing cardiac tamponade. One case was unusual in that the tear originated in a
5-cm diameter saccular aneurysm at the origin of the ascending aorta and thought to
be congenital in origin.

Another woman had a dissecting aortic aneurysm which extended along the aorta to the
bifurcation into the common iliac arteries. She had had hypertension and proteinuria
attributed to pre-eclampsia in the later part of her pregnancy and had then had several
admissions complaining of chest pain. She had collapsed and died shortly after her last
admission. The extensive dissection in this case suggests that the dissection had started
several days before the final events though the vigorous attempts at resuscitation could
also have contributed. As the pathologist had been requested to limit the examination
to determining the cause of death, these possibilities were not further investigated nor
was the clinical diagnosis of pre-eclampsia confirmed by histology.

In another case there was also evidence from histology that the dissection had started at
least 48 hours before death. In this particular instance, the woman had been admitted
with breathlessness clinically diagnosed as pulmonary embolus and had a cardiac arrest










