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SUMMARY

Spontaneous adrenal haemorrhage (SAH) is a rare
condition. The incidence of adrenal haemorrhage

in pregnancy is currently not known; however, an
association with pregnancy has been reported.

An acute presentation with severe back or flank pain
should raise suspicion of this condition. Diagnosis is
based on imaging. An ultrasound scan is a basic and
readily available investigation in pregnancy to rule out
renal and suprarenal pathology while CT or MRI scan can
help to confirm the diagnosis. A multidisciplinary team
(MDT) approach, involving the obstetric, anaesthetic,
medical and endocrine team, is essential in management
of this condition.

We present a case of an SAH; managed conservatively,
in an otherwise healthy and low-risk pregnant woman
and describe the literature review on this rare condition,
including pathophysiology and management.
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BACKGROUND
Spontaneous adrenal haemorrhage (SAH) is defined
as acute haemorrhage of the adrenal gland, without
any prior trauma and history of anticoagulation and
occurring without any predispositions.! Adrenal
haemorrhage in the general population is a rare
condition.! * Many autopsy studies have stated that
the incidence of adrenal haemorrhage ranges from
0.14% to 1.8%; with a higher incidence of up to
25% following trauma.’ * The incidence of adrenal
haemorrhage in pregnancy is currently not known;
however, an association with pregnancy has been
reported.’ >3 °

Our case indicates the importance of SAH being
kept as a differential diagnosis for flank pain as well
as the importance of an MDT approach to its inves-
tigation and management. We hope that our case
and the literature review will help other healthcare
professionals be more aware of the condition and
how to manage it in pregnancy.

CASE PRESENTATION

A primiparous Caucasian woman was low risk with
a body mass index of 24.8. Her previous medical
history was unremarkable and her pregnancy was
uneventful. She attended the obstetric emergency
triage at 24+6 weeks of gestation following gradu-
ally worsening right-sided back pain over the last 48
hours radiating to the upper and lower right quad-
rants, with associated episodes of vomiting. There
was no history of shortness of breath, fever, rigours
or urinary symptoms. On examination, her blood
pressure (BP) was 150/60 mm Hg (her booking BP
at 10 weeks was 118/80 mm Hg), her heart rate was

92 bpm and her respiratory rate was 16 bpm. She
had a normal temperature of 36.4 and was satu-
rating 98% on air. Her chest had normal breathe
sounds on examination and there was marked
tenderness on the right renal angle. The urine
sample showed +1 proteinuria.

INVESTIGATIONS

Her initial blood results showed serum lactate of
3.5, white cell count of 24.1 x10°/L, C reactive
protein of 30.0, normal electrolytes and renal func-
tion. She was started on the sepsis six care bundle
in view of the high lactate and received intravenous
antibiotics, intravenous fluids and analgesia. A stat
dose of 200 mg labetalol was required for high BP,
but no further treatment was required.

An urgent ultrasound scan of the renal tract
system revealed a § cm mass in the right suprarenal
region, with a high suspicion of it being of adrenal
origin and a suspected diagnosis of SAH (figure 1).
Subsequent MRI images (figures 2 and 3) confirmed
an SAH (56 x22 mm size haematoma).

DIFFERENTIAL DIAGNOSIS

Differential diagnoses included most likely pyelone-
phritis, but we also needed to rule out renal stones,
renal hydronephrosis, pulmonary embolism,
musculoskeletal pain and pre-eclampsia.

Pulmonary embolism was unlikely as there were
no risk factors, including normal blood gases and
saturations on air. Musculoskeletal pain was also
unlikely considering there was no associated history.

Her placental growth factor (PIGF) ratio test
was negative, which excluded any element of pre-
eclampsia. Her initial urine PCR was 30, which
subsequently normalised.

After the diagnosis of an SAH; her serum electro-
lytes, urine metnephrines, serum aldosterone and
renin levels were measured and remained normal;
ruling out the possibility of phaeochromocytoma at
that stage.

TREATMENT

She was treated conservatively with analgesia and
antibiotics for pyelonephritis and discharged home
6days later with planned follow-up in obstetric,
endocrinology and anaesthetic clinics.

At 33 weeks, she developed new-onset mild
hypertension 140/90mm Hg and treated as
pregnancy-induced hypertension (PIH) on labetalol
200 mg two times per day.

At 35+4 weeks, she presented with recur-
rent right-sided back pain, and a repeat MRI was
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Figure 1  Ultrasound of the abdomen, showing a mildly hyperechoic
avascular 56x20 mm mass in the right suprarenal area. It was noted to
be separate from the upper pole of right kidney and appeared adrenal
in origin.

arranged, which showed regression in the size of the haematoma
to 26X 14 mm (figures 4 and 5).

Following discussion with endocrinology team, the antihyper-
tensive choice was changed to include an alpha blocker, doxaz-
osin 4 mg two times per day; as there was a concern about a small
possibility of phaeochromocytoma hiding in the haematoma in
context of the new-onset hypertension. Repeat urine metneph-
rines remained negative.

OUTCOME AND FOLLOW-UP
She opted for a planned caesarean section for maternal request
at 38+4 weeks and underwent an uneventful procedure with
regional blockade and arterial line monitoring. A detailed
obstetric and anaesthetic plan was generated in case she presented
with an adrenal crisis.

Her BP remained normal postdelivery favouring the diag-
nosis of PIH. A repeat MRI postdelivery confirmed that the

Figure 2 MRI, transverse plane, T2-weighted sequence demonstrating
a 51x28mm lesion centred in the right adrenal gland with
heterogeneous T2 signal with small focal regions of hyperintensity. No
loss of signal on chemical shift imaging to suggest intra-lipid content.
Right adrenal lesion could be compatible with spontaneous acute/
subacute adrenal haemorrhage.

Figure 3  MRI, coronal plane, T2-weighted sequence (As in figure 2).

haematoma had further regressed in size to 4mm and did not
raise any concerns about phaeochromocytoma.

An MDT approach, involving the obstetric, anaesthetic,
medical and endocrine team, was of essential importance
throughout her case.

Figure 4 MRI, transverse plane, T1-weighted sequence demonstrating
a more homogeneous, decreased in size (22x14 mm) right adrenal
lesion. A small hyperintense area within may represent a haemorrhagic
cyst or residual haematoma.
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Figure 5 MRI, coronal plane, T1-weighted sequence (As in figure 4).

DISCUSSION

Spontaneous or non-traumatic adrenal haemorrhage can be
unilateral or bilateral. Bilateral adrenal haemorrhage, despite
being extremely uncommon, has a greater potential to lead
to acute adrenal insufficiency and if left untreated can be life
threatening. The overall mortality rate for adrenal haemorrhage
has been reported as 15%; but this may vary depending on the
delay in diagnosis, prompt treatment and individual underlying
illnesses.”™

Pathophysiology

The pathophysiology of SAH is unclear; however, it has been
noted that the gland’s rich arterial blood supply in combination
with its slow venous drainage into a singular central adrenal
vein can create a possible ‘vascular dam’. Therefore, it has been
hypothesised that any increase in venous pressure or arterial
pressure leading to vascular congestion in addition to the delicate
architecture of the vessel walls could lead to a possible haemor-
rhage within the adrenal gland.! >~ It has also been thought that
during times of stress, the increase in production of catechol-
amines by the adrenal gland results in platelet aggregation and
vasoconstriction of the adrenal vein, which can further increase
the venous pressure. This can subsequently lead to an adrenal
haemorrhage.**

During pregnancy, there is noted to be physiological hyper-
trophy and hyperplasia of the adrenal cortex in addition to an
increase in adrenocorticotropic hormone. This can subsequently
increase vascular supply to the adrenal gland and possibly
predispose the gland to bleeding.' * 7 Furthermore, in pregnan-
cies complicated by pre-eclampsia, the increase in BP may also
cause rupture of the adrenal vessels. One-third of fatal cases of
eclampsia have shown necrosis and haemorrhage of the adrenal
gland."® The hypercoagulable state in pregnancy in combination
with the theory that the adrenal vein is prone to platelet thrombi
can lead to thrombosis of the adrenal vein. Consequently, adrenal

Table 1  Predisposing factors for adrenal haemorrhage (Reprinted
by permission from RightsLink:SpringerNature)*

Trauma/mechanical injury

Stress
Raised blood pressure

Chronic venous congestion

Stress Surgery

Sepsis

Burns
Hypotension
Pregnancy
Exogenous ACTH

Exogenous steroids

Anticoagulants
Antiphospholipid antibodies
Disseminated intravascular
coagulopathy

Lupus anticoagulant antibodies

Pseudocyst

Myelolipoma
Haemangioma
Pheochromocytoma
Adrenocortical carcinoma
Adenoma

Metastases

Haemorrhagic tendency or coagulopathy

VYV VVVVVYVYVYYVYY

Underlying adrenal mass

Pregnancy-related conditions Pre-eclampsia
Spontaneous abortion
Antepartum or postpartum

haemorrhage

VYV VVVVVYYY

ACTH, adrenocorticotropic hormone.

vein thrombosis has been thought to cause outflow obstruction
and, as a result, can lead to adrenal haemorrhage.*’

Aetiology

One of the most common causes of adrenal haemorrhage is
trauma. However, in the context of SAH, certain predisposi-
tions have been studied; most notably stress, antiphospholipid
syndrome and the use of anticoagulants. Some of the well-
observed predisposing factors including in pregnancy, associated
with adrenal haemorrhage, have been presented in table 1.

Clinical presentation

The clinical presentation of an adrenal haemorrhage, both in
the general population and in pregnant women, is very non-
specific.’ ® The most common presenting symptom is that of
acute abdominal or flank pain. Associated signs and symptoms
include nausea, vomiting, a possible palpable abdominal mass,
altered mental state, agitation and fever.! > *® Hypotension,
though reported as a sign of adrenal haemorrhage, is often
uncommon and seen in the presence of shock.’

Diagnosis

Blood tests are often the first investigations performed but can
often be normal or non-specific. The most common laboratory
findings include a reduction in haemoglobin and electrolyte
disturbances, showing signs of adrenal insufficiency—hypona-
traemia, hyperkalaemia and hypoglycaemia. These, however, are
not diagnostic of an adrenal haemorrhage."***

For a definitive diagnosis of an adrenal haemorrhage, imaging
is required. In pregnant patients, the first-line investigation is
usually an ultrasound; however, the sonographic findings can be
non-specific for an adrenal haemorrhage.®® * Therefore, a CT
or MRI scan is required for the confirmation of the diagnosis
as well as to try to ascertain any underlying pathology or cause
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for the haemorrhage. Both modalities can be used in pregnancy
on risk benefit analysis and for diagnostic purposes; however,
MRI would be preferable than CT scan in pregnancy to gain
further information and devise a management plan for this
condition,'* !

In the recent literature, there appears to be no general
consensus on whether CT or MRI is the most accurate in
confirming the diagnosis of an adrenal haemorrhage. Despite
this, both appear to be invaluable and each has characteristic
findings on their images.'*>*¢®

A contrast CT scan showing an adrenal haemorrhage is most
commonly described as round or oval echogenic masses encom-
passing the adrenal glands. Other findings may include an area
of hypodense fluid with or without calcifications or periadrenal
stranding, which results from the blood infiltrating through the
retroperitoneal fat.**¢

On MRI, an adrenal haemorrhage appears as a heterogeneous
mass of one or both of the adrenals.' ® In addition to this, an
adrenal haemorrhage can also be aged using MRL’ In the acute
phase (less than 7days from onset), the haematoma appears
either isointense or hypointense on T1-weighted images and
hyperintense on T2-weighted images due to the presence of a
high concentration of intracellular deoxyhaemoglobin. During
the subacute phase (7days to 7 weeks from onset), there is
production of free methemoglobin from the oxidation of deoxy-
haemoglobin; which, as a result, causes the haematoma to grad-
ually become hyperintense on T1-weighted images, starting at
the periphery and filling the centre over time. In the chronic
phase (after 7 weeks from onset), a hypointense rim, attributed
to haemosiderin deposits and a fibrous capsule, is present on
T1-weighted and T2-weighted images. Gradient-echo imaging is
beneficial in demonstrating the ‘blooming’ effect, caused by the
magnetic susceptibility of haemosiderin deposition.'® '

Management

The definitive management of SAH is still undefined and depends
on the likelihood of the patient developing life-threatening
complications, such as haemorrhagic shock and adrenal insuf-
ficiency.?”

Conservative, surgical and interventional treatments are the
main management options for SAH in the general population as
well as in pregnancy; with the recent trend in trauma literature
moving towards non-operative management when possible.* ’
Conservative management, which includes intravenous fluids,
pain control and serial haemoglobin assessments alongside as
required blood transfusions, may be appropriate if the bleeding
is less severe and the patient is haemodynamically stable.®® This
was the case with our patient as well and she was managed
conservatively with analgesia and intravenous fluids.

If the bleeding is massive, and the patient is unstable, surgery
such as an adrenalectomy, may be required to control the
bleeding. There is also evidence to show that persistent bleeding
in haemodynamically unstable patients has responded well to
angioembolisation. This method of radiological intervention is
also beneficial for those patients who may be medically unfit for
surgery and can allow for preservation of any functional adrenal
parenchyma.' * ¢ 8 Adrenalectomy can be safely performed in
pregnancy. In the context of an adrenal tumour in pregnancy,
adrenalectomy is preferably performed in the second trimester
or deferred until after delivery if it is diagnosed in late third
trimester. The procedure should be performed in a hospital
where maternity services are available to facilitate delivery in
case of an emergency or preterm labour. Depending on gestation,

antenatal steroids may be required for fetal lung maturation, in
case of a risk of preterm labour.

In the acutely unwell patient exhibiting signs of shock even
during labour, for example, hypotension, sweating, tachy-
cardia, etc, steroid replacement with hydrocortisone may also
be required and should not be delayed.* Initially, intravenous
or IM hydrocortisone 100mg is given stat. Following this,
50mg hydrocortisone intravenous or IM is given four times
per day. When the patient is stable and able to eat and drink—
this can be swapped to oral hydrocortisone, with the following
regime—10mg in the morning, 5 mg at lunch and 5 mg at 4 pm
(teatime); in addition to a once daily dose of fludrocortisone 100
ug. Management of all these patients require an MDT review
with both endocrinology and surgical teams.

Preterm delivery may be needed if the SAH is progressive or
associated with severe pre-eclampsia or eclampsia, and, there-
fore, timely antenatal corticosteroids may be required."®

The choice of antihypertensives in a patient with suspected
pheochromocytoma and an SAH area includes alpha and beta
blockers, which can be safely used in pregnancy.

If conservative management is chosen as appropriate in
pregnancy, the woman should be followed up throughout her
pregnancy and in the postpartum period, as the stress of labour
and delivery could result in a recurrence of the adrenal haem-
orrhage.! ® There is no evidence that one mode of delivery is
preferred than other. Woman should be referred to a tertiary
hospital for delivery if there is a lack of local expertise in the
management of pheochromocytoma, SAH or adrenal crises.

It is also important to ensure follow-up imaging in patients
managed conservatively to confirm resolution of the haematoma
as well as exclude any underlying lesion or neoplasm that may be
the cause of the haemorrhage or may require surgical removal.'*

Learning points

» Spontaneous adrenal haemorrhage is an important
differential diagnosis for abdominal and/or flank pain in
pregnancy.

» Diagnosis may be confirmed using MRI or a CT scan.

» Steroid treatment is an important part of management in
adrenal shock.

» Preterm delivery can be avoided if conservative management
is possible.

» There is no evidence that one mode of delivery is better than
other in stable patients.
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