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INTRODUCTION:  Adrenal  haemorrhage  in  the  context  of a pre-existing  adrenal  mass  is  a rare,  underesti-
mated  and  potentially  fatal  surgical  emergency.  It is  a  rare  cause  of acute  abdominal  pain.
PRESENTATION  OF  CASES:  Data  from  13  patients  with  adrenal  haemorrhage  in a  pre-existing  adrenal  mass
were  prospectively  collected  during  a 9  year  period  from  a single  institution.  All  patients  underwent  CT
imaging  which  formed  the  basis  of diagnosis  and  a complete  endocrinological  evaluation.  Seven  out
of  13 patients  underwent  an  elective  surgical  procedure  and  2 patients  underwent  emergency  laparo-
tomy.  Five  out  of  13  patients  were  diagnosed  with metastatic  disease.  One  patient  was  diagnosed  with
pheochromocytoma.
DISCUSSION:  The  likelihood  of an undiagnosed  pheochromocytoma  renders  emergency  surgery  extremely
drenal incidentaloma precarious.  Complete  patient  evaluation  includes  testing  for hormonally  active  adrenal  tumors  and  malig-
nancy.  Emergency  surgery  is reserved  for cases  where  conservative  management  fails.
CONCLUSION:  Haemorrhage  of  an adrenal  mass  constitutes  a diagnostic  and  therapeutic  challenge.  Most
patients  respond  well  to initial  resuscitation  efforts.  When  feasible,  patients  should  undergo  a  complete
hormonal  and oncologic  evaluation  before  surgical  intervention  is  considered.
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. Introduction

Adrenal haemorrhage (AH), in the presence or absence of a pre-
xisting adrenal mass, is a rare condition with a reported incidence
f 0.1–1.1 % in autopsies. [1] AH can be asymptomatic and revealed

ncidentally in a CT scan or severe with signs of cardiovascular insta-
ility [2]. The duration of haemorrhage and the amount of adrenal
issue that is compromised can affect clinical presentation [3]. If
ot diagnosed early, AH can be fatal due to adrenal insufficiency,
hich is evident when 90 % or more of the adrenal gland is damaged

4]. Adrenal haemorrhage may  occur either spontaneously or in the
resence of blunt abdominal trauma. AH has been associated with
ystemic conditions like sepsis, stress, pregnancy, bleeding dis-
rders, anticoagulant therapy, antiphospholipid syndrome, where

t is usually bilateral [2,5]. Unilateral AH can be associated with
rauma, abdominal surgery and adrenal tumors [3,6]. Underlying

drenal tumors associated with AH usually are: pheochromocy-
oma, myelolipoma, adrenal pseudocyst, adrenocortical carcinoma
nd adrenal metastases [1,5,7]. In this case series we  report on 13

∗ Corresponding author at: Mesogeion 154, Athens, Greece.
E-mail address: anixon@med.uoa.gr (A.M. Nixon).
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le under  the  CC  BY license  (http://creativecommons.org/licenses/by/4.0/).

patients that presented in the emergency department with acute
abdominal and/or flank pain and were subsequently diagnosed
with haemorrhage from an adrenal mass.

2. Presentation of cases

Data was collected prospectively from 13 adult patients that
were referred to the surgical department of our institution from
July 2010 to July 2019. Ethical approval for this study was granted
upon evaluation by the Scientific Committee of our institution.
The data was  recorded in accordance to the PROCESS guide-
lines (research registry number: 5180) [8]. Written consent was
obtained from all patients. Patients with adrenal haemorrhage
in the absence of an adrenal mass were not included in this
study. Haemodynamic monitoring and CT were performed in all
patients during the initial presentation of the symptoms. Patients
underwent full adrenal function testing to determine whether the
adrenal tumor was functional or not. Adrenal hormonal inves-
tigation included: serum cortisol, adrenocorticotropic hormone

(ACTH), dehydroepiandrosterone sulphate (DHEAS), renin, aldos-
terone, aldosterone/renin ratio, 24 h urinary cortisol secretion,
serum cortisol and ACTH after dexamethasone suppression test,
urinary secretion of metanephrines. [9]
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Table  1
Patient Characteristics.

Patient Age/Sex Mechanism Presentation Pathology Treatment

No 1 26/M Traumatic Acute Abdominal pain Congenital adrenal hyperplasia Conservative management
No  2 63/M Spontaneous Incidentaloma hemorrhage on CT None definitve Laparoscopic right adrenalectomy
No  3 65/F Spontaneous Incidentaloma hemorrhage on CT None definitve Laparoscopic right adrenalectomy
No  4 56/M Spontaneous Incidentaloma hemorrhage on CT None definitive Laparoscopic right adrenalectomy
No  5 59/F Spontaneous Pheochromocytoma None definitive Laparoscopic left adrenalectomy
No  6 58/M Spontaneous Acute abdominal pain Metastatic lung cancer Palliative
No  7 56/M Spontaneous Acute abdominal pain Metastatic lung cancer Palliative
No  8 69/M Spontaneous Acute abdominal pain Metastatic lung cancer Open right adrenalectomy
No  9 63/M Spontaneous Acute abdominal pain –

Hemorrhagic shock
Metastatic gastric cancer Open right adrenalectomy and subtotal

gastrectomy
No  10 67/F Spontaneous Acute abdominal pain Benign adenoma Laparoscopic right adrenalectomy
No  11 55/M Spontaneous Acute Abdominal Pain Benign Adenoma Open right adrenalectomy
No  12 65/M Spontaneous Acute Abdominal Pain Cyst Open right adrenalectomy and nephrectomy
No  13 82/M Spontaneous Acute Abdominal Pain Malignancy of unknown origin Palliative
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Fig. 2. Abdominal CT scan demonstrating the presence of a large right adrenal cyst.
ig. 1. Abdominal CT scan demonstrating a large retroperitoneal mass that was
ltimately identified as a metastasis due to lung cancer.

Our group included 13 patients; 76.9 % male patients (n = 10)
nd 23.1 % female patients (n = 3) with an average age of 60.7 years
Table 1). One patient (case No 1) was referred to our department
ue to severe abdominal pain after a motor vehicle collision and
fter imaging revealed a bleeding right retroperitoneal mass. Upon
urther investigation, this patient was revealed to have a history of
ntreated congenital adrenal hyperplasia.

The following 12 patients had spontaneous AH in the absence
f recent abdominal trauma. Three patients (No 2–4) were referred
or elective surgery of a pre-existing adrenal incidentaloma (tumor
ize >4 cm in all 3 cases) which demonstrated signs of hemorrhage
n routine CT imaging and one for elective surgery of a mass with

 preoperative diagnosis of pheochromocytoma (No 5). In these
our aforementioned cases no definitive pathological diagnosis was
btained.

Eight patients (No 6–13) presented with acute abdominal and/or
ank pain and sought immediate medical care. In 3 cases (No
–8) spontaneous bleeding was attributed to adrenal metastasis
rom lung cancer (Fig. 1) and patients were initially managed con-
ervatively for the AH and were later referred to the oncology
epartment for evaluation and treatment. Another patient (No 9)
lso presented with AH which was attributed to adrenal metas-
asis from gastric cancer. In this case AH was  initially managed
onservatively and was referred to the oncology department. The
atient declined further treatment and following her discharge she
as re-admitted 2 weeks afterwards with severe haemorrhagic

hock and had to undergo emergency exploratory laparotomy. In
 cases, spontaneous bleeding occurred in a known adrenal inci-
entaloma (No 10 and 11) presenting as acute abdominal pain.

he first patient underwent laparoscopic right adrenalectomy as
reviously described [10] while the second patient (No 11) had

 conversion to open procedure due to a high clinical suspicion
f malignancy. One patient (No 12) presented with spontaneous
Fig. 3. Surgical specimen after excision of the adrenal cyst and concurrent nephrec-
tomy.

AH and CT revealed a large mass (Figs. 2 and 3). After undergoing
a full endocrinological work-up and due to continuous haemody-
namic instability (transfusion of 4 units of pRBC per day) and size
of the adrenal mass, the patient underwent prompt open right
adrenalectomy and nephrectomy. Pathology report revealed an
adrenal cyst.

3. Discussion
Regarding the management of haemorrhage from adrenal
tumors the literature is not conclusive. Without adequate pre-
operative and intraoperative adrenal blockade and vasodilatation
in patients with pheochromocytoma, surgery can lead to uncon-
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rollable secretion of catecholamines and severe cardiovascular
nstability [9]. In patients with a previously undiagnosed adrenal

ass and associated AH, emergency intervention should be
eserved for the cases with persistent haemodynamic instabil-
ty. These interventions may  involve urgent surgical resection or
ngioembolisation of the adrenal artery [4,11].

In our case series, prompt or emergency surgery was  reserved
or patients with life threatening hemodynamic instability (No 9
nd No 12). The rest of the patients after initial haemodynamic sta-
ilization and full work-up, including hormonal evaluation, were
ither managed conservatively or scheduled for elective surgery as
een on Table 1.

In a review of 133 reported cases of spontaneous AH with asso-
iated masses conducted by Marti et al. the most common tumor
as pheochromocytoma (n = 64, 48 %) followed by other malig-

ant lesions primary or metastatic (n = 27, 20 %) [5]. In our case
eries one patient had a pheochromocytoma associated with AH
9 %). On the other hand, 36 % (n = 4) of the adrenal masses with
H were metastases from lung (n = 3) and gastric cancer (n = 1),

hus suggesting that thoracic CT and gastroscopy may  be necessary
n patient evaluation for possible metastatic disease. Primary can-
ers that may  metastasize to the adrenal glands are: lung cancer
non-small cell lung cancer), gastric cancer, melanoma, renal cell
ancer and others [5]. Furthermore, 53.8 % (n = 7) of our cases of
pontaneous AH were associated with benign adrenal masses and
n adrenal cyst (as either indicated by pre-operative evaluation or
nal pathology report). This difference regarding the frequency of

he underlying pathology between our case series and the review
y Marti et al., could be attributed to the fact that due to wider
se of CT imaging studies nowadays incidentalomas have become

 more common finding. The decision to proceed to surgery in the
ve cases of adrenal incidentalomas (No 2–4, 10 and 11) was  based
pon CT imaging characteristics and tumor size >4 cm that raised
linical suspicion of malignancy.

. Conclusions

Acute abdominal and/or flank pain is the most prevalent symp-
om in spontaneous and traumatic haemorrhage of adrenal masses.

ost cases can be managed conservatively upon presentation
hich will permit a full diagnostic evaluation of the patient.
etastatic disease and benign adrenal adenomas are a common

ause of this condition. Whenever possible, emergency surgery
hould be avoided. A full diagnostic work-up will dictate the pos-
ible need for surgical intervention.
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