a @ This open-access article is distributed under
Creative Commons licence CC-BY-NC 4.0.

SAMJ [«

Spontaneous liver haematoma rupture associated with
pre-eclampsia in a low- to middle-income country:
Lessons to be learnt from maternal death assessments

] Moodley, MB ChB, FCOG (SA), FRCOG, MD; N C Ngene, MBBS, Dip Obst (SA), Dip HIV Man (SA), MMed (Fam Med),
FCOG (SA), MMed (O&G)

Women’s Health and HIV Research Group, Department of Obstetrics and Gynaecology, School of Clinical Medicine, College of Health Sciences,
University of KwaZulu-Natal, Durban, South Africa

Corresponding author: ] Moodley (jmog@ukzn.ac.za)

Spontaneous rupture of liver haematoma is a complication of pre-eclampsia (PE) that results in maternal mortality, particularly in the
absence of an early diagnosis and appropriate interventions. The aim was to describe cases of maternal deaths due to spontaneous rupture
of liver haematoma associated with PE to raise awareness of clinical features suggestive of the diagnosis and to make recommendations
regarding a team approach in managing this complication. Maternal deaths due to PE that occurred in health facilities in South Africa
between 2014 and 2016 were reviewed and cases due to spontaneous rupture of liver haematoma were analysed. Eight maternal deaths
occurred owing to spontaneous rupture of liver haematoma, and in 62.5% (5/8) the diagnosis was established at caesarean delivery. The
common presenting features were upper abdominal pain, haemodynamic instability including collapse and haemoperitoneum associated
with PE, and haemolysis, elevated liver enzymes and low platelet count (HELLP) syndrome. Substandard care was associated with all, except
1 patient, and the principal area of concern was inability to make the diagnosis and failure to seek advice from a referral centre. Preventable
factors in these maternal deaths included adherence to clinical guidelines, appropriate clinical and laboratory assessment with regard to the

diagnosis of spontaneous rupture of liver haematoma, and management by a multidisciplinary team.
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Spontaneous hepatic rupture is a rare but catastrophic complication
of pregnancy. This adverse event is usually associated with severe pre-
eclampsia (PE) and/or with haemolysis, elevated liver enzymes and low
platelet count (HELLP) syndrome. The incidence of liver haematoma
rupture varies between 1/45 000 and 1/225 000 pregnancies, but carries
significant maternal and fetal mortality and morbidity.") Maternal
mortality is high, ranging from 17% to 59%, and depends on whether
the haematoma is ruptured, rapidity of diagnosis and availability of
therapeutic options."" This condition develops in PE when there are
fibrin deposits in the liver vasculature that obstruct the sinusoids and
lead to ischaemia, and subsequently to haemorrhage, haematoma and
possibly hepatic rupture.”

The diagnosis of possible subcapsular haematoma of the liver is
suspected on the basis symptoms, such as epigastric pain, right upper-
quadrant abdominal pain and nausea and vomiting in patients with
PE and/or HELLP syndrome.** In the haemodynamically stable
patient with symptoms and signs (tenderness or mass in the liver area)
suspicious of a haematoma, ultrasound and/or computed tomography
(CT) imaging can be used to confirm the diagnosis.”! The diagnosis
may also be made by direct visualisation of free blood in the abdominal
cavity and identification of the liver lesion at the time of caesarean
delivery for severe PE. In a patient presenting with haemodynamic
instability and acute abdominal pain, the diagnosis is usually made
during an emergency laparotomy.”

The current report is an analysis of cases of maternal deaths due to
spontaneous rupture of the liver associated with hypertensive disorders
of pregnancy in South Africa (SA). Specific issues and details of such
cases are usually not included in the triennial SA Saving Mothers
Report, and even when included might not be highlighted. The aim

of this study, therefore, was to describe cases of spontaneous hepatic
rupture due to PE and/or HELLP syndrome to raise awareness of
clinical features suspicious of liver rupture and to recommend a team
(obstetrician, interventional radiologist and surgeon) approach to the
management of such patients.

Methods

Permission was obtained from the National Department of Health
to publish information from the analysis of data on maternal deaths
by the National Committee on Confidential Enquiries into Maternal
Deaths (NCCEMD). All institutional maternal deaths are reported
to the NCCEMD, which arranges for a dyad of an obstetrician and a
midwife not involved in the management to carry out an analysis of
a maternal death to ascertain the primary cause of death. All cases of
maternal deaths due to spontaneous rupture of the liver from PE and/
or HELLP syndrome between 2014 and 2016 were included in this
study.

Results

There were 8 maternal deaths, where independent assessors ascertained
that the primary cause of death was rupture of a subcapsular liver
haematoma. The diagnoses were confirmed at caesarean delivery,
laparotomy or autopsy.'® Table 1 shows the clinical and laboratory data
of these 8 cases.

Discussion

This report of an analysis of 8 maternal deaths that were attributed
to rupture of a liver haematoma reveals that all cases were associated
with severe PE and most probably HELLP. This confirms previous
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findings that PE and HELLP are the underlying causes of liver rupture
in pregnancy.'**! All patients in the current study had hypertension and
proteinuria, again confirming previous reports.

Our report is important because in certain cases, such as patient 1
(Table 1), health professionals providing initial care did not suspect
liver rupture in a setting of complaints of epigastric pain, nausea and
vomiting, and abdominal pain associated with PE. In another case
(patient 7), the patient presented in the third trimester with epigastric
pain and mild elevations of blood pressure and was treated for gastritis.
Furthermore, standard blood investigations were not done or, if
blood samples were sent to the laboratory, results were not obtained
timeously. The maternity care clinical guidelines published by the
National Department of Health,” and distributed to all hospitals in SA,
strongly recommend that appropriate blood investigations for cases of
hypertensive disorders of pregnancy (especially those with symptoms
and signs suggestive of complications) should be performed at the time
of diagnosis. Furthermore, the results of these investigations, including
liver enzymes and platelet counts, should be retrieved and interpreted
expeditiously. The findings of this report indicate that these guidelines
were not followed in patients 1, 3 and 7 (Table 1), who collapsed after
delivery; liver function investigations and full blood counts were not
done or the results were not obtained in time. Although not all patients
had severe hypertension on admission, close monitoring of blood
pressure levels was not commenced, and 7 patients admitted to the
district hospital and regional hospital were not seen immediately by a
doctor. Blood pressure levels may fluctuate widely in pregnancy and in
the immediate post-delivery period. It is therefore recommended that
all patients with a diagnosis of severe PE must be monitored in a high-
care bed or a bed specifically allocated for this emergency for at least
24 hours, and all appropriate observations and blood investigations
must be carried out in good time. Such patients should immediately
be attended to by experienced medical practitioners. Patients 1, 3
and 5 were managed in district hospitals and although they were
admitted as emergency cases, actions taken by the admitting healthcare
professionals were poor and delays in interventions occurred because
doctors did not respond in time. It is vital that such patients are seen
by medical doctors within 10 minutes and advice obtained from
specialists regarding patient referral to higher levels of healthcare or
their continuing management. Understandably, this recommendation
may be challenging to put into practice, given that the attending doctor
may be busy with another patient. Therefore, each health facility must
have advanced plans on how to ‘red flag’ and respond to such an
emergency. The SA maternity care guidelines clearly state that women
with severe PE should have high blood pressure lowered judiciously
and magnesium sulphate administered, and that such measures can be
initiated by the first health responder, including professional nurses.

The current audit highlights that in patients with severe PE
(patients 2, 4 and 8), who complain of epigastric pain (especially
pain radiating to the shoulders), a subcapsular haematoma must be
suspected. In SA, facilities for confirming the diagnosis of a ruptured
liver are not always available, especially in rural areas. Ditisheim and
Sibai' suggest that ultrasound and/or CT may be used in so-called
stable patients with abdominal pain. CT scans might be difficult
to obtain, especially in emergency situations in SA, but mobile
or bedside ultrasound scanning should be available in most high-
volume regional and tertiary hospitals. None of the patients in this
report had undergone ultrasound investigations. Nevertheless, in
settings without bedside or mobile ultrasound equipment, a fetal
tachycardia should alert a health professional of the possibility of
intra-abdominal bleeding in the presence of upper abdominal pain
and abdominal tenderness.!! More importantly, if one suspects
intra-abdominal bleeding in pregnancy associated with severe PE,

HELLP or abruptio placentae, a team management approach involving
obstetricians, surgeons (experienced in liver surgery), intensive care
unit specialists and probably an interventionist radiologist must be
strongly considered. In SA, such a recommendation may not always
be practicable. Therefore, it is important to reach accord on referral
indicators and pathways, and to establish an emergency call centre
within a health district to obtain expert advice on a 24-hour basis.

There are two principles in the treatment of subcapsular liver
haematoma, i.e. conservative, which includes hepatic artery embolisa-
tion, and surgery, which includes abdominal packing, hepatectomy
and/or a combination of these procedures.’*! More recently, liver
transplantation has been reported,*#!! but such management may
not be readily available in SA in the near future.

It may not be surprising that hepatic embolisation was not considered
in most of the cases reported, as such techniques may not be available
in all regional and tertiary hospitals in SA. However, in patient 4,
who was managed at the tertiary hospital, this procedure was carried
out, but failed. It appears that hepatic artery embolisation should
be considered in cases of suspected subcapsular haematoma or in
combination with surgery, including ‘packing of the liver’ This, despite
the fact that embolisation might be associated with complications,
such as liver necrosis.>*>'* Recent reports show that most liver
haematomas from adult blunt injuries are treated successfully with
hepatic artery embolisation." Selective arterial embolisation has also
been reported to improve outcomes of hepatic rupture from PE.['!]

In patients 2, 4 and 8 (abruptio placentae), subcapsular haematoma
was not considered and the diagnosis of liver rupture was made at the
time of caesarean delivery. Patients 2 and 8 (Table 1) were in private-
sector hospitals and 1 patient was in a tertiary hospital. All 3 cases
illustrate major issues associated with acute liver rupture, i.e. blood
transfusion with packed red blood cells, platelet transfusion, fresh
frozen plasma and cryoprecipitate infusion, but there were delays in
obtaining surgical help. One patient received 14 U of packed red cells,
a 5-hour operation and a repeat laparotomy. A high index of suspicion
and advance management plans prior to surgery may reduce maternal
mortality and morbidity.

Surgery for rupture of a subcapsular liver haematoma involves
packing of the liver; this surgical technique has been described
previously.””! In patients 2, 4, 6 and 8, in whom rupture of the liver was
diagnosed at caesarean delivery, suturing of liver lacerations and liver
packing were performed; in only 1 case (patient 4) was embolisation
attempted. These patients also had re-laparotomies for repacking of
the liver haematoma.

In only 1 case did the assessors find that there was no suboptimal
care (patient 4). This was a case of severe PE and abruptio placentae,
and a cardiotocographic fetal heart rate abnormality warranted a
caesarean delivery. After delivery of the fetus and placenta, atonicity
of the uterus led to haemorrhage; compression sutures were inserted
and uterine artery ligation was performed. On further examination, a
ruptured liver was found and the haemorrhage could not be stopped,
despite liver packing. The assessors considered the management
appropriate. In the other 7 cases, assessors thought that the care was
suboptimal.

One of the drawbacks of this report is that it did not review near-
miss cases associated with subcapsular haematoma. Such a near-miss
case in SA has been previously reported.”!

Our general comments on the quality of care is that there was
poor care in view of missing details in history, delays in management
and failure to follow standard management protocols. Management
of patients 1, 3, 5 and 7 illustrates that thorough and competent
assessment of all pregnant women is necessary for problem recognition.
From a review of these cases, it is strongly suggested that subcapsular
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Suspected subcapsular haematoma
Surgical/radiological consultation

Cross-matched blood

Ruptured

v

Unruptured

Resuscitation

If appropriate in your setting
- Transfusion as necessary

« Correct coagulopathy
« For gestational age <34 weeks serial monitoring
of size of haematoma and vital signs

Severe persistent epigastric pain:
- Radiates to upper arm/shoulder
- Nausea/vomiting in late second and third trimesters

Consider tranexamic acid therapy
Transfuse: packed cells, fresh frozen plasma,
platelets and cryoprecipitate

Laparotomy

« Caesarean delivery

- Evacuation and drainage of haematoma
« Suture lacerations

- Surgical mesh/omental patch

- Partial hepatectomy

Fig. 1. Diagnosis and management of spontaneous rupture of the liver due to pre-eclampsia.

haematoma and/or liver rupture should be

considered and managed as follows:

« Consider the diagnosis of liver haematoma
in a patient with a diagnosis of severe PE
and/or HELLP with symptoms and signs of
epigastric pain radiating to the upper arm
and shoulders, upper abdominal distension
and haemodynamic instability. In the above-
mentioned situation, strongly consider
bedside ultrasound scanning to confirm
subcapsular haematoma or its rupture.

o Ensure thatalaparotomy is done by a surgical
team comprised of an experienced obstetri-
cian and general surgeon experienced in
liver surgery, and consider embolisation of
the hepatic artery before or after surgery
where subcapsular haematoma is suspected.

« Ensure that all patients with severe PE and
epigastric pain be observed in a high-care
setting, liver function tests and platelet
counts be performed and the results are
obtained expeditiously within 30 minutes
- 1 hour. Most complications of severe PE
and HELLP syndrome can be avoided if

these conditions are detected timeously.
Antihypertensive therapy and magnesium
sulphate should be prescribed appropriately,
and delivery offered to all women with severe
PE at 34 weeks’ gestation or earlier, together
with a prescription for antenatal steroids for
fetal lung maturity and magnesium sulphate
for fetal neuroprotection.

The abovementioned recommendations are
shown diagrammatically in Fig. 1. In the
presence of coagulopathy, suturing of the liver
may provoke more bleeding; therefore, a judi-
cious decision has to be made by the lead sur-
geon concerning the appropriateness of such
an intervention. Notably, we have previously
recorded success with hepatic packing.””! The
description of this technique is freely avail-
able online at https://doi.org/10.4103/1119-
3077.151074.
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