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The publication of Why Mothers Die 2000–20021 marks the 50th birthday of what has been the longest running and most successful medical audit in history. The first Report on Confidential Enquiries into Maternal Deaths covered maternal deaths in England and Wales for the years 1952–1954,2 although the system on which it was based had first been established in 1928 in response to concerns about the high rate of maternal mortality at the time. Since then it has grown and developed. In 1985–1987 the report was extended to cover all four countries in the UK,3 and the current report was produced for the first time under the auspices of the Confidential Enquiry into Maternal and Child Health (CEMACH), an independent body primarily funded by the National Institute of Clinical Excellence (NICE). During the evolution of the report, the range of professions represented by advisors and assessors has been steadily expanded; an anaesthetist first joined in 1955–1957, a midwife was first appointed as a central assessor in 1994–1996 and an intensive care specialist in 1997–1999. The striking decrease in maternal deaths that has occurred during the five decades that the report has been in existence is a remarkable achievement and all who have been involved with it should be commended. 

The report has always been published as a monograph and consequently its main target audience has been health care professionals in the UK. This has been criticized as a potential limitation of its international impact. It is a welcome development now to see wider dissemination of its findings in peer-reviewed international journals.4 5 In keeping with this philosophy, this issue of the British Journal of Anaesthesia has reprinted for the second time the anaesthesia chapter from the current report,6 and for the first time the intensive care chapter.7 The full report is also available on the internet (www.cemach.org.uk). 

Much of the strength of the report lies in its disciplined approach. By rigorously collecting and confidentially analysing maternal mortality data every 3 years, a continuity has been achieved that is unrivalled in any other country. With the publication of each report, data from the triennium can be compared with those from previous years. Progress is monitored and effectiveness of recommendations is evaluated: the audit loop is closed. A simple example that demonstrates how the report can change practice can be seen in the way that oxytocin is given. In the report from the 1997–1999 triennium that was published in 2001,8 two deaths were reported in which rapid injection of 10 IU oxytocin was implicated as a contributory factor. The report emphasized the profound haemodynamic changes that large doses of oxytocin can cause and pointed out prevailing recommendations that the drug should be given slowly in a dose of not more than 5 IU. A subsequent survey of obstetric anaesthetists in the UK, published in 2003,9 showed that 84% of respondents had changed their practice, almost all of whom gave the report as the main reason for change. On a more dramatic scale, improvements in anaesthetic training and supervision, the introduction of antacid prophylaxis and the move toward regional anaesthesia have together led to a marked reduction in anaesthesia-related deaths. Anaesthesia for Caesarean section in the UK is now 30 times safer than it was in the 1960s. There is no better example of a major effect that the report has had on changing practice and improving patient care. 

What are the important findings in the current report? A number of general points deserve to be highlighted. The leading cause of direct death (those resulting from conditions or complications unique to pregnancy) was again thrombosis and thromboembolism. This was followed by haemorrhage and hypertensive disease. Of some concern is the increase in deaths from haemorrhage compared with recent triennia. Similar to the previous report, indirect deaths (those resulting from pre-existing maternal disease aggravated by pregnancy) outnumbered direct deaths. This may be a reflection of a changing society in which more women with complex coexisting medical disorders are now choosing to become or stay pregnant and underlines the importance of multidisciplinary care and advance planning that has been emphasized in recent reports. Psychiatric disease features prominently in the causes of indirect death. When data from the Enquiries were linked with data from the Office for National Statistics, it emerged that suicide, often by violent means, was the leading cause of maternal death. Cardiac disease was the second most frequent indirect cause of maternal death. Of note, deaths from cardiac disease outnumbered deaths from the leading direct cause, thromboembolism. The decrease in importance of rheumatic heart disease as a cause of maternal death has been impressive; it was responsible for no deaths in the current report compared with 86% of cardiac deaths in the first three reports (1952–1960). 

An important feature of this report is a detailed analysis of related factors that contributed to death. This wider health focus reveals gross social inequalities. Factors that predisposed women to dying included being unemployed, single, poor or a member of a minority ethnic group. The most disadvantaged women were 20 times more likely to die than those from higher socio-economic groups. Women from non-white ethnic groups were three times more likely to die than white women. Mortality rates among refugees and asylum seekers were particularly high. One-third of women who died were obese. More than half of the women who died had some aspect of substandard clinical care. These inequities mirror similar observations in the USA.10 Finding an answer to these problems will be a challenge far greater than that of simply improving clinical care. 

The anaesthesia-related deaths in the current report are cause for concern. There were six direct deaths plus one late death (for which the primary event occurred in the previous triennium) due to anaesthesia compared with three in 1997–1999. All deaths were associated with general anaesthesia. Additionally, in a further 20 deaths substandard anaesthesia care was implicated. Although the number of deaths has increased slightly from the previous triennium, this is less important than the circumstances under which the deaths occurred. Oesophageal intubation was the cause of three maternal deaths. Each of these cases involved an SHO-grade trainee without immediate senior back-up, and in two cases capnography was not used in direct violation of mandatory monitoring requirements.11 This should give pause for thought to all involved with training in obstetric anaesthesia. It is a regrettable indictment of our professional standards that the authors of the current report need to remind us that ‘anaesthesia training must ensure competence in airway management, especially for the recognition and management of oesophageal intubation’. For isn't this, first and foremost, what anaesthetists are trained to do? 

An immediate reaction to these findings may be to blame inexperience and inadequate training as the underlying cause of this problem. A decrease in trainees' practical exposure to general anaesthesia because of the widespread adoption of regional anaesthesia in obstetrics has been a hot topic for several years.12 This may be so. But the problem is surely more complex. Review of the records of the anaesthetic deaths revealed failures of anaesthesia services to meet declared standards of the relevant Departments of Health and professional bodies. This is indicative of a deeper systematic problem that goes beyond simple training issues. The current report should be an impetus for all departments to examine not only their training programmes but also their policies for supervision and implementation of guidelines. This should also extend to subspecialties other than obstetrics; analysis of the ASA closed claims database showed that the frequency of claims for oesophageal intubation was greater in non-obstetric files than in obstetric files.13 

One death involved an inadequately supervised anaesthetist who was new to the country and hospital and who had undergone no assessment of competence. With the demographic changes occurring in the European Union and the arrival of overseas-trained doctors with varying levels of skill and experience, this is a further issue that should be addressed with some urgency. 

Other recommendations for anaesthesia services follow a recurring theme. They include recommendations for dedicated obstetric anaesthesia services, use of invasive monitoring and early consultant involvement. One important recommendation in the current report, which elaborates on comments in the previous report, is for early referral and involvement of specialists in intensive care. This is to assist with resuscitation and postoperative care, but also as part of multidisciplinary team planning for patients with serious comorbidity, including severe pre-eclampsia. Approximately one in three of all maternal deaths had some involvement with intensive care. Early institution of intensive care without waiting for admission to the intensive care unit (ICU), consultant-to-consultant referral to facilitate ICU admission and the use of outreach staff were recommended. Of course, implementation of these recommendations will depend on the resources of individual units. In this respect, the results of the report may be a powerful tool for guiding administrators in their prioritization of resources. 

How much of the marked decrease in maternal mortality in the past 50 years can be directly attributed to the report itself? This is difficult to estimate with certainty because undoubtedly much of the credit must go to general medical advances and concomitant improvements in standards of care and standards of living that occurred independent of the report. For example, a downward trend in deaths from puerperal sepsis, largely as a result of the introduction of sulphonamides and penicillin, was already established by the time the first report was published. Similarly, haemorrhage was a major cause of death in 1952–1954, but numbers were already much lower than in preceding decades, probably because of improving access to blood transfusion. Deaths from abortion were prominent in the early reports but decreased after the legalization of therapeutic abortion in 1967 and the availability of contraception under the NHS that occurred at the same time. Nonetheless, the publication of each triennial report was probably a powerful stimulus to maintain the drive for improvement and to enhance the implementation of each new advance. 

What is the relevance of the report outside the UK? Those who live in wealthy countries like the UK take heed of the recommendations of each report. But this must be tempered by the fact that, from a global perspective, maternal mortality is almost completely a problem of the developing world. Estimates from the World Health Organization (WHO), United Nations Children's Fund (UNICEF) and United Nations Population Fund (UNFPA) show that over half a million mothers die each year.14 Almost all these women, and their families, are from the developing world. As you read this, somewhere a mother in a poor country is probably dying from an avoidable cause. In the developing world, the majority of maternal deaths are from direct causes, particularly haemorrhage, puerperal sepsis, abortion, pre-eclampsia/eclampsia and obstructed labour.1 Of the indirect causes, a major feature is the prominence of infectious diseases, in particular malaria, tuberculosis and, especially in Africa, HIV/AIDS. The world's maternal deaths are roughly evenly divided between Africa and Asia. In Afghanistan, Angola, Malawi, Niger and Sierra Leone the estimated lifetime risk of a woman dying from pregnancy is between 1 in 6 and 1 in 7.14 In stark contrast, maternal deaths in developed countries make up less than 1% of the world's total. 

Is the report of any benefit in this context? Perhaps. Although the appallingly high global maternal mortality rate is largely a consequence of economic underprivilege in developing countries, the data from the UK may still be of use as a model for directing aid and available resources and for monitoring change. Examination of the patterns of death in the developing world shows similarities to those in the UK in the early part of last century. In 1928, the maternal mortality ratio (MMR) in the UK was 400 per 100 000 births which is similar to the global value today.15 Of course it is impossible to completely extrapolate the UK experience to the developing world—after all, half a century ago the UK was rich—but nonetheless even with limited resources small changes in practice can make large differences. The report should be at least of some encouragement to those facing the enormous problems in the developing world. Several countries around the world have adapted the UK model and are producing their own Confidential Enquiries.16 One hopes that they may achieve the same pattern of improvement as the UK. 

Finally, we must consider that, because maternal deaths are now rare in developed countries, the report focuses on only a small subset of outcomes. For example, in obstetric anaesthesia it is well recognized that although general anaesthesia is associated with the greatest risk of maternal mortality, the alternative, regional anaesthesia, is associated with significant risk of morbidity. Although the use of regional anaesthesia may decrease the risk of maternal mortality, the ASA closed claims project database shows that the choice of anaesthesia does not affect the likelihood of malpractice litigation.17 Should the report be extended to include morbidity? Although the last two reports have included a chapter on ‘near misses’ and severe maternal morbidity based on Scottish experience of auditing these outcomes, this has yet to become a major focus. Perhaps this is something to consider over the next 50 years. 

The Report on Confidential Enquiries into Maternal Deaths has been a remarkable success. It has saved the lives of countless mothers over the past 50 years. Happy birthday. And many more happy returns. 
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Maternal deaths from anaesthesia. An extract from Why Mothers Die 2000–2002, the Confidential Enquiries into Maternal Deaths in the United Kingdom 
Chapter 9: Anaesthesia 
G. M. Cooper1,*, J. H. McClure2 on behalf of the Editorial Board 

   Anaesthesia: key recommendations 
Service provision
Dedicated obstetric anaesthesia services should be available in all consultant obstetric units. These services should be capable of taking responsibility for epidural analgesia, anaesthesia, recovery from anaesthesia and management of mothers requiring high dependency care. 

Isolated consultant obstetric units present major difficulties in terms of immediate availability of additional skilled anaesthetic backup and assistance from other specialties, including critical care. When presented with problem cases requiring special skills or investigations, obstetric anaesthetists should not hesitate to call on the assistance of anaesthetic colleagues in other subspecialties, as well as colleagues in other disciplines. 

Anaesthesia training must ensure competence in airway management, especially the recognition and management of oesophageal intubation. 

Obese pregnant women (body mass index, BMI, greater than 35) are at greater risk from anaesthesia and should be referred to the anaesthetist early. 

Adequate advance notice of high-risk cases must be given to the obstetric anaesthetic service. The notice must be sufficient to allow consultation with the woman, specialist advice, investigation and assembly of resources needed for the safe management of high-risk women. 

Women who are needle phobic are at greater risk from anaesthesia and an anaesthetic consultation in the antenatal period should be arranged to establish a management plan. 

Supportive counselling of anaesthetic personnel involved in a maternal death is essential. It should be remembered that such an event represents a tragedy not only for the mother's family but also for the anaesthetist involved, who commonly assumes full responsibility for the death. 

Individual practitioners
Invasive monitoring via appropriate routes should be used, particularly when the cardiovascular system is compromised by haemorrhage or disease. Invasive central venous and arterial pressure measurement can provide vital information about the cardiovascular system. Samples for arterial blood gas estimation should be taken early and any metabolic acidosis should be taken seriously. 

Care of women at high risk of, or with, major haemorrhage must involve a consultant obstetric anaesthetist at the earliest possible time. 

Intensive care beds may not be available in an emergency. Early consultant to consultant referral is recommended to facilitate the creation of a bed and to help with the early institution of intensive therapy while awaiting bed availability. 

Women with suspected raised intracranial pressure require a full neurological assessment to help determine the optimal mode of delivery and type of anaesthesia or analgesia if required. 

   Fifty years ago... 
 

The preface of the first Report of the Confidential Enquiries 50 years ago drew attention to the fact that anaesthesia was a major primary or associated factor in maternal death. Anaesthetic deaths were not separately classified in the early Reports but 49 deaths were ascribed to anaesthesia in the first triennial Report (1952–54) and at least 20 more were identified where anaesthesia was contributory. 

The dramatic reduction in the number of maternal deaths due to anaesthesia has been one of the notable success stories of these Reports. There were between 30 and 50 deaths in each triennium ascribed directly to anaesthesia until 1981. In the 1982–84 triennium, this figure was 19 deaths and the same total number of deaths due to anaesthesia was reported during the years 1985 to 1996 spanning four triennia or twelve years. Because of the small numbers of deaths now reported it is too early to say whether the increase in deaths due to anaesthesia in this triennium is real cause for concern. 

The numbers of deaths due to anaesthesia should not be examined in isolation from the numbers of general and regional anaesthetic procedures given. Epidural analgesia services started in the late 1960s and 24% of women received epidural analgesia in labour in 2000. It is notable how few deaths have occurred as a result of regional anaesthesia since the late 1960s. There were no Direct deaths attributed to regional anaesthesia in this triennium. 

The number of anaesthetics given during pregnancy and the postpartum period are not known with certainty, but the numbers for caesarean sections can be estimated from the caesarean section rate and the numbers of maternities. Although the Reports from 1955 until 1963 did not specify the numbers of deaths where anaesthesia was given for caesarean section, a large number of general anaesthetics were given for delivery by forceps during this time. 

Caesarean section data for the triennia 1964–66, 1982–84 and this one, and the number of anaesthetic deaths for each, are summarised in Table 1. This shows that anaesthesia (spinal, epidural and general) for caesarean section is more than 30 times safer now than it was in the 1960s, when the majority of caesarean sections were performed under general anaesthesia. 

View this table:
[in this window]
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Table 1 The estimated numbers of caesarean section (CS) operations performed, the caesarean section rate expressed as a percentage of maternities, the numbers of Direct anaesthetic maternal deaths and the rate of maternal deaths from anaesthesia given for caesarean section; England and Wales 1964–84, United Kingdom 2000–02. ;

 

The predominant cause of anaesthetic death used to be related to airway management, either through failure to oxygenate the mother while trying to achieve tracheal intubation or because of aspiration of gastric contents resulting in either immediate asphyxiation or later respiratory failure from adult respiratory distress syndrome. It is obvious from reading the older Reports that practice was very different from now. Examples that illustrate this include: "In five, and possibly six, cases the anaesthetic was administered by the single-handed obstetrician" (1955–57).2 "Anaesthesia (spinal anaesthesia for caesarean section) initially appeared satisfactory but respiratory difficulties occurred before the operation was completed. By this time the anaesthetist was busy elsewhere and not immediately available" (1961–63).3 

These illustrations speak for themselves, although it is worth noting that abolishing operator-anaesthetists in dentistry did not occur until 1983. It is now unthinkable that the anaesthetist would not be present throughout the procedure. 

The problem of acid aspiration was tackled by a series of changes. The technique of rapid-sequence induction involving preoxygenation, cricoid pressure, use of succinyl choline and avoidance of mask ventilation before tracheal intubation, was developed in a piecemeal fashion, as documented in the first five Reports. 

The widely adopted policy of limiting oral intake during labour has ensured that relatively few women are anaesthetised with a genuinely full stomach. Perhaps the most effective measure has been the widespread administration of drugs to prevent acid secretion from the stomach to women anticipated to need anaesthesia. In the UK, in 98% of cases, this is achieved with H2 blockers coupled with a drug such as sodium citrate to neutralise any gastric acid already present.1 

The requirement for tracheal intubation for caesarean section in order to reduce aspiration risk had become accepted by the 1960s. Unfortunately, this led to a marked increase in deaths from failed intubation and failed oxygenation and other airway problems; 16 deaths from these causes were recorded in the 1976–78 Report, eight in 1979–81 and ten in 1982–84. This had become unusual in recent Reports, presumably as a result of better training and assistance, use of failed intubation drills and monitoring such as capnography and oximetry throughout induction, maintenance and recovery from anaesthesia. It is a concern that unrecognised oesophageal intubation has re-emerged as a cause of death from anaesthesia in this Report. 

One of the key ways of avoiding airway management problems has been the increased use of regional anaesthesia. In the year 2000, 91% of elective and 77% of emergency caesarean sections were performed under regional block.1 Assuming an 80% frequency of use of regional anaesthesia for caesarean section in the 2000–02 triennium, it is possible to estimate the risk of death due to general anaesthesia for caesarean section as one death per 20,000. Unfortunately, this estimated risk does not seem to have altered from the 1982–84 triennium. When general anaesthesia is required, there is some concern now over the lack of experience attained by some anaesthetists and their confidence in its delivery. 

Successive Reports have highlighted the lack of consultant involvement. At a time when specialist input was sparse, the recommendation from the 1964–66 Report recognised that "patients with obstetric emergencies are gravely at risk and require knowledge and skill of an experienced anaesthetist who must be readily available". Rationalisation of maternity services has reduced the frequency of trainees working in isolation and the training of anaesthetists new to the discipline of obstetric anaesthesia has improved considerably. There has been a concerted effort to improve consultant anaesthetist staffing of obstetric services but the trainee anaesthetist is still sometimes isolated from senior backup out of hours. 

   Summary of findings for 2000–02
 

The central assessors in anaesthesia reviewed the cases of all the women who died of either a Direct or Indirect cause and identified as having received an anaesthetic for this triennium, 120 of the 161 Direct and Indirect deaths. 

In this triennium, six deaths are ascribed as being directly due to the conduct of anaesthesia. One other Late death is ascribed to anaesthesia, although death occurred several years after the anaesthetic event, which occurred in the previous triennium for 1997–99. Lessons from this death are included in this chapter, although it is not counted here for statistical purposes. The numbers of maternal deaths and death rates for this and the preceding triennia are shown in Table 1 and Figure 1. 

View larger version (12K):
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Fig 1 Maternal death rates from anaesthesia for all obstetric or maternity procedures; England and Wales 1952–1984, United Kingdom 1985–2002.

 

In addition to these six Direct anaesthetic deaths, there were 20 deaths in which perioperative/anaesthesia management contributed to the death. These deaths have been assigned to the core chapters but anaesthesia services were regarded as substandard. 

In most cases the standard of record keeping was good but some records were very poor. Reviewing the records of some deaths showed that the anaesthesia service does not always meet the declared standards of the relevant Departments of Health and professional bodies. These units were often isolated from anaesthetic backup and other medical specialties and in particular critical care services. The workload and challenges presented to the obstetric anaesthetist are increasing in number, complexity and severity. In several of the cases, including those where anaesthesia was contributory, earlier consultant anaesthetic involvement was warranted and was either not sought or was not as prompt as was indicated. 

It was a matter of consensus judgment assigning a death as being a direct result of anaesthesia and whether substandard care contributed to the mother's death. Key points of the cases illustrated here result from the central assessors' judgment. 

In reviewing the cases, especially where anaesthesia was the cause of death, the profound effect of the maternal death on the anaesthetist was clear. Good record keeping is crucial in these situations. The need for proper support for the anaesthetist(s) involved in a maternal death is vital although the best source of support will vary between individuals. The Joint Committee on Good Practice is setting up a counselling service and can be contacted through the Royal College of Anaesthetists or the Association of Anaesthetists of Great Britain and Ireland. 

Deaths due to anaesthesia
There were six Direct deaths (plus one Late Direct death) due to anaesthesia, representing a regrettable increase from the three deaths directly attributable to anaesthesia in the 1997–99 Report. All the deaths in this triennium were associated with general anaesthesia. 

Misplaced tracheal tubes
In this triennium, there were two deaths and one Direct Late death that resulted from oesophageal intubation during anaesthesia. In two of the cases, anaesthesia was being given for urgent caesarean section and in one it was for a presumed ruptured ectopic pregnancy. In all cases, SHO-grade trainees, without immediate senior backup, administered the anaesthetics. 

The need for proper checking of anaesthetic machines before use is highlighted, as it transpired in one of these cases that the fresh gas flow from the common gas outlet had been disconnected during a previous case. It is recommended that a separate oxygen supply is used when patients receiving regional anaesthesia are given oxygen supplementation and that the anaesthetic breathing system is not disconnected. One of the reasons for caesarean section being performed under general anaesthesia is because of urgency of delivery but guidelines published in 2004 and not available during this triennium suggest that the monitoring equipment, breathing system and ventilator should be checked before each new patient.4 There also needs to be comprehensive check of equipment and emergency drugs at each change of shift. 
In one case, a death from anaesthesia occurred due to inadequate supervision. The anaesthetist, who was new to the country and the hospital, had not undergone any assessment of competence and gave general anaesthesia without direct supervision or immediate backup being available. The woman sustained irreversible brain damage.

At the time of this anaesthetic being given it was not common practice for anaesthetists new to a hospital to have to perform basic competency tests formally.5 The need for a formal test of competency of all new anaesthetic trainees is emphasised by this case. 

It is noteworthy that, in all the cases, auscultation of the lung fields gave false reassurance that the tracheal tube was correctly placed. Only in one of the cases was capnography used, and in that case the tubing to the capnograph became blocked with gastric contents. The Royal College of Anaesthetists issued a statement in 1998 that "No trainee anaesthetist should be put into the position of having to intubate the trachea without a capnograph being available. If a capnograph is not available, either the patient or the equipment should be moved".6 In the year 2000, it was further clarified that anaesthetists should not be required to deliver anaesthesia without using monitoring equipment which complies with the recommended minimum monitoring standard current at that time. When intubating the trachea during induction of anaesthesia or managing an intubated patient during anaesthesia, a capnograph must be used as part of the monitoring procedure.7 

The isolation of relatively inexperienced trainee anaesthetists (SHO grade) was considered to be a factor in all of these cases. It was not possible to receive urgent experienced help that might have been able to recognise and correct the misplaced tracheal tubes. Even with experienced anaesthetists, when unexpected difficulties occur the ready availability of a second pair of hands may be life saving. It is clear that previous recommendations of "a failed intubation drill" were not implemented and each patient's oxygenation was not maintained while allowing spontaneous respiration to return and awaiting more senior help. In all these cases, there appeared to be a major reluctance on behalf of the anaesthetist to consider the possibility that the oesophagus had been intubated in error. Anaesthesia training must concentrate on airway management skills, especially the recognition and management of oesophageal intubation. The small numbers of general anaesthetics given in obstetrics mean that some of this training will have to be delivered in other clinical areas; the use of simulators may be explored usefully. 

In those having caesarean section, general anaesthesia was the patient's choice. One of these women did not speak English. It may have been possible to explain the option of regional anaesthesia through a translator. 

In addition to the cases above, where the relative isolation of the trainees was a relevant factor, there are two further cases where the proximity of additional early help may have averted maternal death. 

Isolated sites
Two women had general anaesthetics in isolated sites where the delay in being able to obtain help was a contributory factor in the death. Both women suffered hypoventilation which was inadequately managed. One woman was undergoing caesarean section and the other mid trimester termination of pregnancy. One of the women was obese (BMI 40) and one of the women was needle phobic. In one of the cases, a capnograph was not used, contrary to recommendations.8 In one of the cases the cardiac arrest was inadequately managed, the administration of any drugs being delayed until help arrived. In another case, amniotic fluid embolism was thought to be a possible cause of death on clinical grounds but this was specifically excluded by autopsy including detailed histology. 

It is relevant to note that on sites remote from general hospitals, the Department of Health standard9 is that non-consultant career grade staff with NHS appointments should be working under the line responsibility of a named consultant anaesthetist. They should also be proficient in advanced cardiac life support. It also recommends that only anaesthetists holding a higher qualification should give general anaesthetics for terminations of pregnancy. 

Aspiration of gastric contents
An obese woman (BMI greater than 35) died after aspiration of gastric contents following failure to intubate the trachea after induction of general anaesthesia for caesarean section, having declined a regional block because of needle phobia. The assessors were unable to determine whether the woman had received antacid prophylaxis.

Aspiration of gastric contents remains a clear risk during induction of general anaesthesia and this risk is higher when there is difficulty experienced intubating the trachea. Obesity is a major factor in causing difficulty with tracheal intubation and obesity and late pregnancy predispose to hiatus hernia, which make regurgitation of gastric contents more likely to occur. 

Anaphylaxis
A woman presented with bleeding due to an incomplete miscarriage. An SHO induced anaesthesia with propofol and succinyl choline was given to facilitate tracheal intubation. She developed the classic signs of acute anaphylaxis and cardiac arrest rapidly ensued.

The diagnosis was confirmed by a raised mast cell tryptase in a sample of blood taken shortly after the collapse. This is a helpful investigation in a case of suspected anaphylaxis. 

Deaths to which anaesthesia contributed
In addition to the six Direct anaesthetic deaths detailed above, there were 20 deaths in which perioperative anaesthesia management contributed. These deaths are counted in the relevant chapters, as shown in Table 2, and are discussed here in the broad categories of perioperative care where anaesthesia services were regarded as substandard or where there are lessons for anaesthesia services. 

View this table:
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Table 2 Direct and Indirect causes of death in which perioperative anaesthetic management contributed counted in other chapters; United Kingdom 2000–02

 

These deaths highlight examples of the following aspects of care with some deaths falling into several categories: 

*
lack of multidisciplinary cooperation 
*
lack of appreciation of the severity of the illness 
*
lack of perioperative care 
*
the management of haemorrhage. 
Lack of multidisciplinary cooperation
There were three deaths in which there were failings in multidisciplinary working. In two women, cardiac arrest occurred but the resuscitation teams failed to find the patients in good time. In another case resuscitation was confused and ineffective. This failure and inability to provide basic and advanced life support on hospital wards is substandard. It is recommended that cardiac arrest drills are practised routinely in all maternity units and all medical and midwifery staff maintain their resuscitation skills. 

All team members need to be aware of the vital contributions that can be made by anaesthetists and intensive care specialists when adequate warning of women with serious illness is given and the harm that can result when it is not. Obstetric anaesthetists must also remember that they have colleagues with different, but invaluable, skills provided that the anaesthetist calls on their help in good time. It is evident that intensive care consultants should be part of the multidisciplinary team planning the care of those pregnant women with serious co-existing disease. Beds in an intensive care unit are always at a premium but consultant to consultant referral can facilitate the creation of a bed in an emergency in a seriously ill woman. 

Lack of appreciation of the severity of illness
There were nine deaths in which a common theme emerged where trainee obstetric and anaesthetic staff sought help from a senior anaesthetist or other senior specialist too late, owing to failure to realise the severity of illness. The major learning points from these cases are: 

*
Not all headaches are due to spinal anaesthesia. 
A postdural puncture headache is not associated with severe difficulty with communication. Neurological symptoms and signs may indicate serious intracranial or spinal pathology and a neurological opinion needs to be sought urgently. 
*
Pre-eclampsia with haemolysis, elevated liver enzymes and low platelets (HELLP syndrome) accompanied by intrauterine death from placental abruption can be anticipated to result in severe haemorrhage. 
When this occurs further assistance should be sought early, invasive monitoring used and arterial blood gases measured. 
*
Overwhelming sepsis can be rapidly fatal and requires urgent intensive therapy, which may be started in the maternity unit while waiting for an intensive care unit bed to become available. 
For example, in one case, the attention of the obstetric staff was directed towards the management of an intrauterine death without fully appreciating the serious condition of the mother, who was systemically unwell but apyrexial. She died shortly after admission from disseminated streptococcal sepsis, although this outcome could probably have not been prevented. 
*
Fetal compromise may be due to severe maternal disease. 
An underweight woman with an undelivered premature baby was referred from another hospital because of the need for neonatal intensive care for her baby. A consultant anaesthetist commendably noticed cyanosis and delayed caesarean section. A cardiologist diagnosed Eisenmenger's syndrome and she died 1 week after delivery. 
*
Coexisting disease should be properly assessed in good time and managed by a multidisciplinary team. 
There were several cases where the woman could have been anticipated to have needed preoperative anaesthetic assessment and management. Clinical records should be clearly flagged to alert staff of women with serious medical conditions. 
Perioperative care
There were five deaths in which poor perioperative care was a contributing factor and the lessons to be learned from these can be summarised as: 

*
Good blood pressure control in proteinuric hypertension is required to avoid cerebral haemorrhage. 
Inadequate treatment of blood pressure was evident in one case while awaiting the availability of a neonatal cot. Liaison with neonatologists needs to stress where delivery is urgent for the mother's health. 
*
Unexpected readings from a monitor should not be dismissed. 
In one case, a woman said to be behaving strangely had a general anaesthetic for an urgent caesarean section. A locum anaesthetist considered that the woman's low oxygen saturation was due to a malfunctioning probe because of nail polish or poor peripheral circulation. She suffered a cardiac arrest after surgery and amniotic fluid embolus was confirmed at autopsy. 
*
Proper monitoring should alert staff to the existence of concealed haemorrhage. 
An anaesthetist was called to see a woman as it was thought that she had a retained placenta. The anaesthetist found the woman bleeding heavily from the vagina and laparotomy later revealed a uterine tear. There appeared to be some reluctance on the part of the obstetric staff to consider the possibility that she was also bleeding intra-abdominally. Ultrasound guidance for the placement of a central venous line may have helped with her resuscitation.10 
*
Consultant anaesthetic attendance must be forthcoming for sick women. 
In several cases the consultant anaesthetist, although aware of major problems in the anaesthetic management or high-dependency care of acutely ill women, did not attend. 
The management of haemorrhage
Major haemorrhage is still one of the most common causes of Direct maternal death. In looking at the deaths due to haemorrhage, multifactorial causation is clear. Pathological process, poor obstetric management and care, poor inter-specialty communication and inadequate anaesthetic response all appear in various combinations. Anaesthetists are trained to recognise and treat major haemorrhage that they encounter in many areas of their professional practice. Obstetric haemorrhage is often sudden and massive and accompanied by a coagulopathy, which is sometimes difficult to manage. Excellent anaesthetic care was provided in many of the cases, sometimes involving large volumes of blood replacement. However, responsibility for substandard care in five of the 17 deaths from haemorrhage, described in Chapter 4. Haemorrhage, rests in part with the anaesthetic services. In addition, there were two deaths in women who declined to receive blood products and lessons may also be learned from their anaesthetic management. From these deaths the following factors were relevant: 

*
In young fit women the severity of haemorrhage may not be recognized until the cardiovascular system decompensates suddenly. 
Tachycardia will usually indicate hypovolaemia and blood pressure may not fall until the circulating blood volume is very low. However, some patients may not exhibit the normal tachycardic response to haemorrhage, such as women with pregnancy-induced hypertension treated with beta-adrenergic blockers. 
*
Care of women who suffer a major haemorrhage or are at high risk of major haemorrhage must involve consultant obstetric anaesthetists at the earliest possible time. 
Help from several anaesthetists may be required for optimal management of massive blood loss. 
*
Blood and a device to rapidly infuse warmed blood must be immediately available in all cases at high risk of major haemorrhage. 
Blood is regularly removed from blood bank refrigerators by blood transfusion technicians and therefore a check that the blood is actually available is essential. 
*
Isolated maternity units distant from blood transfusion services and the intensive care unit present a particular risk when major haemorrhage occurs. 
*
Central venous and direct arterial pressure monitoring should be used when the cardiovascular system is compromised by haemorrhage or disease. 
When difficulty is encountered, ultrasound guidance for the insertion of a central venous catheter is recommended.10 
*
Surgical compression with packs and aortic compression may allow time to restore the circulating volume while waiting for more senior surgical and anaesthetic help. 
The anaesthetist may need to request this from the obstetrician. The anaesthetist should be aware that surgical manoeuvres that may be considered include the B-Lynch suture, uterine or internal iliac artery ligation, or hysterectomy.11 
The placement of bilateral iliac artery balloon catheters under portable image intensifier control may also help to control haemorrhage in an emergency. Arterial embolisation is also an option but may be more difficult to deliver where haemorrhage has occurred without warning or if the woman's condition does not permit safe transfer to the radiology department.11 
*
Postoperative care frequently needs to be provided in an intensive care or high-dependency unit. 
Stabilisation of cardiovascular parameters prior to transfer is necessary and improvement of a metabolic acidosis can be a helpful indication of success. Hands-on help from an intensivist, such as providing appropriate inotropic support, in theatre before transferring the patient may be life saving. 
*
A plan of management for women at high risk of placenta accreta, such as those with an anterior placenta praevia after a previous caesarean section, should be evident. 
These women require particular preparation, as they are at very high risk of major haemorrhage.12 The placement of bilateral iliac artery balloon catheters immediately prior to caesarean section should be considered in high-risk elective cases. 
*
The use of a ‘cell saver’ is something that could be considered for a woman having a caesarean section who declines homologous blood transfusion on religious grounds.13 
The management of haemorrhage is a shared responsibility of midwifery, obstetric, anaesthetic and blood transfusion personnel. Anaesthetists should be ready to suggest that the obstetrician summons help in the face of major haemorrhage regardless of the obstetrician's grade or experience. Good communication is vital and regular practice of emergency drills is crucial, particularly in units with a high turnover of staff. 
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   Intensive care: key recommendations 
 

Service provision
High bed occupancy rates in intensive care reduce the availability of emergency beds. It is sometimes possible to create a bed for an emergency and this should be facilitated by early consultant-to-consultant referral. 

Early warning scores should be used more often on obstetric wards; they may need modifying for pregnant women. 

Elective admissions should be prearranged and this may require the cancellation of other booked intensive care admissions on the day. 

Intensive care consultants should be part of the multidisciplinary team planning care for patients with serious co-morbidity. 

Intensive care should start as soon as it is needed and does need to wait for admission to an intensive care unit. It is possible to provide the majority of immediate intensive care in an obstetric theatre. Where available outreach staff should be used. 

Individual practice
Arterial lines should be inserted early and samples taken for blood gases, haemoglobin, electrolytes and clotting on a regular basis. Where indicated, fluids and inotropes should be started without delay. 

Consideration should be given to improved stabilisation and elective intubation prior to transfer. 

Blood gases should be done earlier and a metabolic acidosis should always be taken seriously and investigated. 

   Fifty years ago... 
 

Fifty years is a long period in any medical specialty; in intensive care medicine it is a lifetime. The first chapter dedicated to intensive care issues in maternal deaths appeared in the 1991–93 triennial Report. Mothers have, of course, made use of intensive care for much longer than this and intensive care as we would recognise it today traces its origins back almost exactly 50 years. Developed in response to a poliomyelitis epidemic in Copenhagen in 1952, intensive care medicine in Europe has grown from the poorly understood province of a small number of dedicated enthusiasts to a major medical speciality in its own right.1 

Early intensive care units were primarily created around concentrations of particularly sick patients; such a process was adopted by Florence Nightingale and became common practice in military hospitals. We have advanced well beyond this today and modern intensive care thrives on the ability to deliver expert and evidence-based care to critically sick patients from any number of sources and increasingly to commence the process in a variety of different locations. Nevertheless, dedicated intensive care areas are an important feature of modern hospitals if the most efficient use of resources for staffing, equipment and support services is to be made. There are many principles of care common to all critically ill patients and patients are increasingly being classified according to nursing dependency rather than by diagnosis. 

Patterns of disease have changed as well; 50 years ago intensive care units were mainly concerned with the ventilation of patients with respiratory failure from poliomyelitis and tetanus. The Copenhagen epidemic saw the introduction of positive pressure ventilation via tracheostomy as a highly effective alternative to tank ventilators (iron lungs). The introduction of effective vaccines changed the population of patients presenting to intensive care units to those we would recognise today, patients with multiple organ dysfunction often secondary to major surgery or sepsis. 

50 years ago the critically sick mother could have been ventilated but without access to blood gases or pulse oximetry. Invasive cardiovascular monitoring was entirely experimental with rat-tailed manometers and complex dye dilution methods of estimating cardiac output. Effective renal support was 25 years away and enforced starvation would continue for even longer. Blood transfusions were a complex affair and our understanding of clotting and clotting products was in its infancy. Had she suffered a cardiac arrest then the outlook was bleak, external cardiac massage had yet to be introduced and defibrillation with a pair of insulated spoons connected to the mains electricity supply was a far cry from today's sophisticated biphasic devices. 

The 1960s and 1970s were the dawn of the digital era, albeit in forms we would not recognise today. Microprocessor-controlled medical devices began to appear as did the widespread use of cardiopulmonary bypass for open heart surgery. Pulmonary artery catheterisation and thermodilution cardiac output monitoring, although described in London in the 1960s,2 would wait until the 1970s to be popularised as a monitoring tool.3 The intra-aortic balloon pump, described in 1958,4 only really became an effective tool in the late 1970s with the introduction of a percutaneous version.5 This remains an important tool today in the management of peripartum dilated cardiomyopathy. In 1969, intensive care in the United Kingdom was still very much in its infancy but at least the recovering patient, unable to sleep, could have sat up and watched a man land on the moon! 

The next 20 years would see intensive care develop into the complex and sophisticated specialty we recognise today. The now widely accepted principles behind the pathogenesis and treatment of critical illness really began to take shape in the 1980s. They began with a marked increase in the understanding about systemic inflammatory processes, cell signalling and the pivotal role of nitric oxide. This led in turn to a proliferation of clinical trials searching for ‘silver bullets’ with the power to reverse the devastating effects of severe systemic sepsis. This remains an elusive goal with particular relevance to severe sepsis associated with pregnancy. Despite these disappointments significant progress has been made in the field of organ system support and it is now common for patients to survive periods requiring respiratory, cardiovascular, renal and nutritional support. 

The acute respiratory distress syndrome in adults (ARDS) has featured in all the intensive care chapters to date. This complex inflammatory process has a clear association with pre-eclampsia, sepsis and massive haemorrhage. Our understanding of the pathogenesis has increased significantly but treatment remains essentially supportive. Care with this support is important and the last decade has seen an emphasis on the damage that poorly controlled mechanical ventilation can cause. Trials into inflammatory moderators, surfactant and extracorporeal support continue to the present day.6 

As intensive care moved from the province of the dedicated enthusiast into an important acute service so the complex problems of bed numbers, training and severity scoring came to the fore. Knaus and others introduced APACHE scoring in 19817 and the second version is now widely used as part of a national audit scheme in the UK. Competing interests between anaesthesia, medicine and surgery delayed the introduction of formal intensive care training in the UK. Joint training posts were introduced in 1986 and, since 2000, intensive care training has been supervised by the Intercollegiate Board for Training in Intensive Care Medicine.8 The recognition in 2002 of intensive care as a specialty in its own right is an important milestone in a long struggle. 

The provision of sufficient intensive care beds is an essential component in minimising the delays in the admission of critically sick emergencies. In 1998, there were just over 1,400 adult beds available for general intensive care for the whole of England and Wales.9 By January 2002, this had risen to 1,711 intensive care beds and 1,319 high-dependency beds. Increasingly, these high-dependency beds are to be found on obstetric units. The provision of specially trained staff and a suitably equipped area improves the care of patients while allowing for continued contact between mother and baby. 

To the occasional visitor, intensive care in the 21st century is all about sophisticated technology. Bed spaces are filled with computer-controlled ventilators, multichannel monitoring systems and several different methods of measuring cardiac output with varying degrees of invasiveness. Most drugs are given by infusion and ten or more syringe drivers are common. Other, equally important developments in intensive care are less obvious; highly evolved nursing training and in-service development programmes have given us a nursing workforce unrivalled anywhere in the world. Our eventual understanding that intensive care is exactly that, intensive care provided by an experienced member of the nursing staff has encouraged us to take intensive care out of the dedicated unit and to deliver it to a much wider patient base. This is an extremely important development for obstetric services in particular and has yet to reach full potential. Remote obstetric units make this approach more difficult but by no means impossible. 

   Intensive Care 2000–02 
 

In contrast to many of the other chapters in this Report, intensive care is usually a consequence, rather than a cause, of serious illness and death. As in previous Reports approximately one in three of all maternal deaths have some involvement with intensive care; a detailed analysis of the causes of death in mothers admitted to intensive care has not been included in this chapter, as it is difficult to draw meaningful conclusions from such data. Either an increase or a decrease in admissions from a particular cause could represent an improvement in the quality of care, and in common with many other chapters denominator data are required. 

Recognising sick women
A recurring issue in a significant number of women referred to intensive care is an apparent delay in the recognition of the severity of their illness. Accepting that it is always easier with hindsight to recognise serious illness earlier, there are nonetheless a number of cases in which readily recognisable signs of significant physiological abnormality were either missed or ignored. 

Young, previously fit pregnant women have significant physiological reserve in most major organ systems. They make use of some of this reserve to survive the stresses of normal pregnancy but it is evident that a considerable amount remains unused. The effect of this is to mask the physiological signs of a number of important pathological conditions, most notably hypovolaemia and systemic sepsis. A modest tachycardia, mild hypotension and warm well-perfused peripheries are all normal signs in late pregnancy but are also the signs of sepsis. There is no absolute method of distinguishing these in the early phase but a high index of suspicion must be maintained if serious illness is to be diagnosed and treated in time. 

Many of the woman went on to become critically ill were tachypnoeic before they deteriorated. This has been described previously and is an important sign worthy of extensive investigation in every case. Pulse oximetry is universally available and any sustained reduction in saturation should be investigated with arterial blood gas analysis. A metabolic acidosis is a serious, always significant, sign and should never be ignored. 

Communication issues continue to figure in women becoming unexpectedly critically ill and diagnosis and treatment may be delayed in women from ethnic minorities. Stoicism combined with significant physiological reserve further exacerbates the recognition of impending critical illness. In a small number of cases, significant physiological disturbance appears to have been attributed to anxiety and cultural differences, with tragic sequelae. 

Medical student and junior doctor training programmes have started to appreciate the need for improved training in the recognition and management of the acutely sick and deteriorating patient as a separate entity to the management of cardiac arrests.10 11 The relative rarity of such women presenting to obstetric services makes the need for effective education and training at all levels, from the most junior healthcare assistant through to senior consultant staff, an important area for improvement. 

Early referral and outreach
In some cases, women presented with catastrophic life-threatening disease and were appropriately referred and transferred to an intensive care unit after resuscitation and stabilisation. There were, however, some cases in which the involvement of intensive care and eventual transfer was much delayed. 

Early referral and involvement of the intensive care consultant from the start is essential. Most intensive care units in the UK operate at very high bed occupancy rates, often in excess of 90%. The effect of this is to reduce the chance of an intensive care unit having an empty bed for any unexpected emergency. Some units still reserve a bed for ‘in-house’ emergencies and the case may need to be made at a senior level if this bed is to be released. Early consultant-to-consultant referral also facilitates decisions about discharging or transferring other patients to make space. There can be few patients more deserving of efforts to make a bed than the critically sick mother. 

In a small number of cases, women with significant coexisting cardiac disease, for example, the need for an intensive care bed could have been predicted prior to their delivery. Here, a bed must be booked in advance and a management plan agreed between intensive care, obstetric, anaesthetic and cardiology consultants. Bed booking and subsequent cancellation of major surgery is an all too common activity on busy intensive care units. The situation is clearly different here and intensive care units must appreciate that the bed will be required irrespective of other pressures from in-house emergencies and other reasons. 

The level of support provided between delivery and eventual admission to an intensive care unit varied enormously between cases. A feature, by no means confined to obstetric emergencies, is that referral to intensive care is almost seen as a treatment in itself and the support provided while waiting for admission is often left to very inexperienced staff. 

There is, however, little that is done on an intensive care unit that cannot be performed in an obstetric theatre. Invasive monitoring should be available in all obstetric theatres and the anaesthetists and assistants who work there should be conversant with its use. Intensive care staff are, however, much more comfortable with the use of inotropic infusions, measurements of cardiac output and so on, and so need to be involved as early as possible. Arterial blood gases, haemoglobin levels, electrolytes and clotting profiles all change rapidly in these women and should be taken at regular intervals. 

Early involvement of the intensive care consultant should allow for earlier, more effective use of advanced support measures. Increasingly intensive care units are staffing outreach teams and, where available, these can supply invaluable support to the stabilisation of patients prior to transfer. There were several cases in which women deteriorated very rapidly immediately after admission to the intensive care unit requiring emergency intubation and ventilation. While unavoidable in some cases, this does support the view that patients can deteriorate significantly while waiting for transfer. Consideration should be given to elective intubation and ventilation for transfer, done early this will allow for a period of stabilisation in the operating theatre prior to transfer. Obstetric theatres are well equipped to manage difficult intubations, most intensive care units are not; these patients may seriously challenge the intubating abilities of junior intensive care staff, not all of whom have anaesthetic training. 

Massive haemorrhage
The management of major blood loss is discussed in a number of other chapters in this Report. Nevertheless, it remains an important event leading up to some of the intensive care unit admissions reported. Significant blood loss is not a rare event in an obstetric theatre and yet there still appears to be areas for improvement in management. Significant blood loss leads to a disastrous fall in oxygen delivery to mitochondria both from the reduction in capillary blood flow and from the reduced oxygen content as the haemoglobin falls. The effects of this in some patients is to trigger the immunoinflammatory cascade; if intense this cascade may lead to the acute respiratory distress syndrome, acute renal failure and a cardiovascular collapse identical to that seen in severe systemic sepsis. 

The conventional management of severe haemorrhage has been questioned recently in the setting of out-of-hospital trauma and has led to a set of recommendations from the National Institute for Clinical Excellence (NICE).12 Although clearly not intended for use in the bleeding obstetric patient, the physiological basis for the recommendations may prove to be highly relevant. 

Evidence from a number of sources suggests that excessive resuscitation with either crystalloid or non-blood colloids may increase the mortality from severe haemorrhage. Faced with significant blood loss the body responds with a number of well-intentioned physiological manoeuvres. Increased sympathetic tone and the release of endogenous catecholamines lead to an appropriate tachycardia in an attempt to maintain cardiac output and intense vasoconstriction diverting blood towards vital organs. From simple physics, the fall in blood pressure both in the arterial and venous circulations reduces the loss of blood from damaged vessels. Clearly, if haemorrhage continues then death from hypovolaemic cardiac arrest will occur. 

Transfusing readily available sodium containing crystalloids or non-blood colloids seems an attractive solution and has been widely practised in a variety of arenas, including during obstetric emergencies. The physiological effects of this approach are, however, more complex; restoring circulating volume in this way produces a reassuring rise in blood pressure and a reduction in heart rate. Unfortunately, however, the oxygen carrying capacity of the circulating blood is seriously reduced and oxygen delivery to the tissues will not be restored leaving mitochondria profoundly hypoxic. In addition, the clotting factors in the blood become rapidly diluted leading to further haemorrhage from small vessels and the restoration of arterial and venous pressures will encourage further blood loss from larger vessels. This, in turn, leads to a vicious cycle of events and the effects are compounded. 

The NICE recommendations for out-of-hospital trauma are intended to reduce this effect by restricting the amount of non-blood fluid that is given prior to admission. Is this relevant to obstetric emergencies? In the usual situation in which only a small amount of crossmatched blood is available and clotting products may be an hour away then the similarities are apparent. There is no ideal solution but the emphasis should be placed on stopping the bleeding at the earliest opportunity and restoring haemoglobin levels and clotting as early as possible. Trauma anaesthetists are having to learn to anaesthetise patients who are still significantly hypovolaemic so that the sites of blood loss can be controlled before circulating blood volume is restored with transfusions of blood and clotting factors. Anaesthesia for the bleeding obstetric patient is a highly skilled task and senior anaesthetic help must be obtained as early as possible. Several pairs of hands are needed to manage the case properly. 

In many of the women admitted to the intensive care unit after severe haemorrhage a marked coagulopathy was still present. It is still common to see clotting factors being withheld until the results from a clotting screen are available; in the presence of significant blood loss, the delay caused by waiting for these results combined with the delay in obtaining and defrosting fresh frozen plasma will lead to a serious dilutional coagulopathy. 

In at least one reported case, simple organisational problems led to a protracted delay in obtaining blood and blood products and there is much to recommend the development of in-house, scenario-based training for the management of severe haemorrhage within the obstetric theatre. In particular, the delays involved in getting blood and blood products actually to the patient need to be built in to the scenario, so that these are ordered much earlier. It is not possible to tell from the records provided how often fluids are being warmed prior to infusion but again it is still common to see large volumes of cold fluids being administered. The relatively high frequency of cardiac arrest following induction of anaesthesia may, in part, be due to this. 

The emphasis must be placed on stopping the bleeding and senior surgical input, if necessary from a consultant vascular surgeon, must be obtained as early as possible. It may be necessary to temporarily control the bleeding by pressure alone until more experienced help arrives and until blood and blood products and a blood warmer are available. 

Accident and emergency departments
A significant number of women admitted to intensive care came through accident and emergency departments rather than from obstetric units. Almost without exception, the management of cardiac arrest within accident and emergency units was excellent and pays tribute to the highly successful implementation of Advanced Life Support training. In the non-arrested patient, however, the situation is far less satisfactory. Other chapters have alluded to the poor management of these women by some accident and emergency departments and it is apparent in those admitted to intensive care that some accident and emergency departments continue to miss serious illness in the pregnant patient or to put abnormal physical signs down to pregnancy alone. 

Pulmonary embolus
The difficulties in diagnosing pulmonary embolus are not exclusive to obstetric patients but there are still cases in which the diagnosis should have been excluded or confirmed much earlier. Pulmonary embolus remains a life-threatening condition, which tends not to be taken seriously enough. Urgent steps should be taken to confirm or exclude the diagnosis including high resolution spiral computed tomography scanning, pulmonary angiography and echocardiography, as available. The management of a significant pulmonary embolus remains a complex and controversial process and death, primarily from right ventricular failure, remains an all too common sequel. Early anticoagulation is essential if further emboli are to be prevented and consideration should be given to thrombolysis if possible. If significant clots can be demonstrated in the lower limbs or inferior vena cava then expert advice about the use of umbrellas etc should be sought. 

Intensive care: key learning points
*
Abnormal physical signs are masked in young people due to physiological reserve; this reserve is increased further during the second and third trimester. 
*
Tachypnoea is an important sign of serious illness and should always be investigated. 
*
Just because someone cannot speak English does not mean that they are not seriously ill. 
*
Referral to the intensive care unit is not of itself a treatment. Early intensive care admission will not cure everybody but delays cannot help. 
*
The variable management of massive haemorrhage in obstetric theatres continues and delays still exist in getting senior help: surgical, anaesthesia and pairs of hands. There is also failure to take account of the delay in getting blood and blood products, especially in remote sites and women still arrive on intensive care with severe dilutional coagulopathies. There is a need to practice major haemorrhage drill in obstetric units and it is likely that the theory behind the National Institute for Clinical Excellence (NICE) guidelines for management of ‘out-of hospital haemorrhage’ will be relevant in obstetric haemorrhage as well.12 
   Conclusions
 

This Report only deals with mothers who have died and so inevitably gives a distorted view of what can be achieved by modern intensive care. In many cases, detailed records of outstanding intensive care were provided and yet death was still the final outcome. There were also cases in which little or no information was available about the intensive care provided. This is inexcusable and inevitably raises questions about the quality of intensive care actually provided. 

Fortunately less than 1:1,000 mothers will end up in intensive care but they still represent an important and challenging group of patients. Often young, previously well and unexpected admissions, these women are very stressful to care for and are not unlike young trauma victims in their effect on intensive care staff, especially when they die. 

Mothers who become brainstem dead, usually from intracerebral disasters, can donate organs and it is very encouraging to see this either occurring or at least being discussed. 

Intensive care and obstetric units are often remote from each other and present a significant challenge to shared care processes. Obstetric patients on intensive care often need continuing obstetric and midwifery input throughout their stay and arrangements for this should be discussed proactively. 

The tragedy of an avoidable death is all too apparent in this Report, none more so than from airway management disasters under general anaesthesia. Intensive care has come a long way in 50 years but it has a long way still to go. We continue to introduce new therapies; the recent introduction of activated protein-C into the treatment of severe sepsis is an exciting step with obvious relevance to maternal deaths. 

Even with excellent management and early referral and admission, we still cannot cure all patients, especially those with multi-organ failure from severe sepsis. Despite this, delays in referral, inadequate resuscitation and the late recognition of severe illness cannot be expected to improve survival. 

 

 This article is accompanied by the Editorial. 
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