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a b s t r a c t 

We present a case of a middle-age male who presented in emergency room with nonspecific 

abdominal pain. A contrast-enhanced computer tomography (ceCT) scan showed a reduced 

perfusion of both adrenal glands. The clinical examinations and the laboratory tests were 

negative for an adrenal pathological process. To reassess the adrenal ischemia, a second 

ceCT scan was performed 5 days later showing an acute bilateral adrenal hemorrhage. These 

findings demonstrated that the previous adrenal hypoperfusion represented the prodromal 

manifestation of a hemorrhagic intraglandular process. This case suggests that adrenal hy- 

poperfusion detected on tomographic imaging dictates a prompt clinical management fi- 

nalized to strictly monitor the potential evolution towards a more aggressive pathological 

condition and confirms the pivotal role of imaging in the diagnosis of such uncommon dis- 

order. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 53-years-old Caucasian male presented in emergency room
referring asthenia, nausea, and slight nonspecific abdomi-
nal pain. Neither recent trauma nor previous surgical pro-
cedures were reported. He referred an acute cerebral hem-
orrhagic stroke 25 years before without any clinical seque-
lae and a story of essential hypertension managed with a
calcium-antagonist drug (amlodipine). No further pharmaco-
logical treatments were reported. 
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Laboratory emergency investigations disclosed leukocyto-
sis and increased inflammatory indexes: WBC 27.000/mm 

3 

(normal range -n.r.- 4-10.000/mm 

3 ) with 90% neutrophils (n.r.
40%-75%) and C-Reactive Protein 28.6 mg/L (n.r. 0-10 mg/L).
The other main laboratory results were unremarkable. 

An abdominal ultrasound showed a centimetric biliary
calculus in the gallbladder infundibulum, without any fur-
ther notable findings. A ceCT was performed in clinical sus-
picion of an inflammatory abdominal process, confirming
cholelithiasis in absence of acute cholecystitis signs. More-
over, a mild thickening of adrenal glands with reduced per-
fusion of right medial and left lateral limbs was observed
( Fig. 1 ). No therapy was administered to the patient. Because
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Fig. 1 – Precontrast (A, C) and venous (B, D) phases of first CT scan showing reduced enhancement of left lateral adrenal 
gland limb (arrow in B) and right medial adrenal limb (arrow in D). Both limbs appear thickened. 

Fig. 2 – Precontrast (A, C) and venous (B, D) phases of CT scan showing the increased volume of left (A, B) and right (C, D) 
adrenal glands, which appear hyperattenuated on basal scans without enhancement on postcontrast images phase. 
Periadrenal fat stranding was evidenced. The presence of a bilateral adrenal hemorrhage was suggested. 
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Fig. 3 – Acute/very early subacute phase of adrenal hemorrhage (arrowheads in A-C-E-G: left gland; arrows in B-D-F-H: right 
gland) detected on MRI resulting in low-signal intensity on T2-w images (A, B), intermediate to low-signal intensity on 

T1-w images (C, D), hypointensity with peripheral rim of hyperintensity on DWI (E, F) which showed restricted diffusion on 

ADC maps (G, H). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of the persistence of abdominal complaint and deep asthenia,
5 days later a second ceCT scan was performed to reassess
adrenal ischemia. Both adrenal glands presented an increased
volume, rounded margins, spontaneous hyperdense appear-
ance on basal images and no enhancement on postcontrast
phases. These findings were suggestive of bilateral adrenal
hemorrhage ( Fig. 2 ). 

Laboratory assessment of adrenal function was per-
formed, showing the following values: adrenocorticotropic
hormone (ACTH) 50 pg/mL (n.r 0-46 pg/mL), serum cortisol
80 nmol/L (n.r 171-536 nmol/L), urinary cortisol 100 μg/24h
(n.r 35-135 μg/24h), plasmatic renin 7.2 pg/mL (n.r 2.52-
35.82 pg/mL), aldosterone 37 pg/mL (n.r 40-310 pg/mL), 17-
hydroxyprogesterone 0.55 ng/mL (n.r 0.40-2.39 ng/mL). All
necessary investigations were performed to define the cause
of adrenal hemorrhage; however neither stressful events (e.g.
congestive heart failure, pancreatitis, cholecystitis) nor blunt
trauma, hemorrhagic diatheses (eg, anticoagulant use, throm-
bocytopenia and/or coagulation factor mutations), throm-
bophilia (eg, antiphospholipid antibody syndrome and/or
presence of lupus-like antibodies), infective disease (Quan-
tiFERON test, cultural exams to research bacteria as Neisse-
ria meningitidis or Streptococcus pneumoniae ), underlying tumors
(eg, pheochromocytomas) and/or amyloidosis were demon-
strated. 

The day after the second CT scan, an MRI examination was
performed to further characterize adrenal findings, depicting
very low signal intensity of both glands on T2-weighted (-
w) images, iso-hypointensity on T1-w images and hypointen-
sity on diffusion-weighted images (DWI) with a peripheral hy-
perintensity showing restricted diffusion on apparent diffu-
sion coefficient (ADC) maps; moreover, no enhancement was
observed on T1-w postcontrast images. These findings were
suggestive for an acute/very early subacute bleeding ( Fig. 3 ).



806 R a d i o l o g y  C a s e  R e p o r t s  1 5  ( 2 0 2 0 )  8 0 3 – 8 0 7  

Fig. 4 – Advanced delay subacute phase of adrenal hemorrhage on follow-up MRI (arrowheads in A-C-E-G: left gland; arrows 
in B-D-F-H: right gland), resulting in increased signal intensity on T2-w images (A, B), in hypointensity with subtle 
peripheral hyperintensity on T1-w images (C, D), in hyperintesity on DWI (E, F) with restricted diffusion on ADC maps (G, H). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Two weeks after the event, the follow-up MRI documented
the evolution of the blood products. Adrenal glands appeared
patchy hyperintense on T2-w images, hypointense with subtle
peripheral hyperintensity on T1-w images, hyperintense on
DWI with restricted diffusion on ADC maps. An advanced de-
lay subacute hemorrhage was suggested ( Fig. 4 ). Adrenal hor-
mone levels, electrolytes and overall hemodynamic stability
were monitored for several weeks. The patient did not develop
severe adrenal insufficiency; thus, no replacement treatment
was necessary. 

Discussion 

Adrenal hemorrhage is an uncommon process, especially
when involving both glands. The disease represents a possible
cause of systemic shock that must be recognized and treated
as early as possible [ 1 ,2 ]. The causes of adrenal hemorrhage
can be classified as nontraumatic or traumatic. The follow-
ing nontraumatic etiologies have been reported: (a) stress, (b)
hemorrhagic diathesis or coagulopathy, (c) neonatal stress, (d)
underlying adrenal tumors, and (e) idiopathic disease [3] . A
well-defined etiology has not been disclosed in our case; thus,
an idiopathic form has been suggested. 

The underlying mechanism of bleeding propensity of
adrenal glands has not been fully elucidated, particularly it
has not been defined whether hemorrhage results from in-
farction or precedes it. The “adrenal dam,” a term used to
describe the peculiar vascular anatomy of these glands, has
been called into question. The rich arterial supply associ-
ated to a single central draining vein determines an abrupt
flow changes into medullary sinusoids [4] . The abrupt flow
changes in the capillary plexus creates hemodynamic turbu-
lence leading to platelets aggregation and as a consequence to
microvascular thrombosis, especially in situations of procoag-
ulable states or during episodes of hypotension or high stress-
induced levels of catecholamines and ACTH [5] . It is likely that
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venous thrombosis is antecedent to hemorrhage, that occurs
at the time of reperfusion because of necrotic vessels bleed-
ing [6] . The pathological process may be worsened by reduced
capillary resistance associated to aging [7] . 

In our case, the first CT scan documented a mild thickening
of adrenal glands associated to reduced perfusion on postcon-
trast images, which was more evident on venous phase sup-
porting the hypothesis of venous thrombosis as the event pre-
ceding the bleeding. The 5 days later CT scan demonstrated a
further adrenal dimensional increase with spontaneous hy-
perdensity on precontrast images and absence of enhance-
ment on postcontrast images, suggesting an infarction with
conspicuous amount of hemorrhage. 

The MRI documented signal changes associated to the
degradation of blood products. The first set of images dis-
closed the acute/very early subacute (3 days-1 week) phase
of adrenal hemorrhage. The strongly paramagnetic effect of
intracellular deoxyhemoglobin resulted in substantial signal
loss on T2-w images, in a little signal change on T1-w images
and hypointensity with peripheral hyperintensity on DWI. The
2 weeks later MRI documented the advanced delay subacute
(range between 1 week and 1 month) phase of bleeding. Af-
ter red cells break down, extracellular methemoglobin deter-
mined an increased signal intensity on T2-w and DWI and de-
termined a subtle peripheral hyperintensity on T1-w images. 

Acute adrenal infarction on CT images has well been de-
scribed as an enlarged low-attenuation unilateral or bilateral
adrenal gland with no significant enhancement after intra-
venous contrast material injection, often surrounded by a thin
high-attenuation rim, known as the capsular sign [8] . The
presence of hemorrhage is depicted depending on the basal
density on CT or intensity on MRI; the different phases of
such process in terms of attenuation modifications on CT scan
or blood signal intensity changes on MRI have been well de-
scribed [ 1 ,9 ,10 ]. Regarding the early stage of these processes,
the evidence of diffuse slight thickening of glands with peria-
drenal fat stranding is reported as a sign of a precious phase of
adrenal injury resulting from the vascular congestion within
the glands [11] . These findings were similar to those depicted
in our first CT scan; in addition, we focalized the reduced per-
fusion of the adrenal limbs as a sign of the early ischemia pre-
ceding the bleeding in absence of a known trigger. In a clinical
context of a life-threatening condition such as adrenal hem-
orrhage, the radiologist has to be confident with the preco-
cious ischemic adrenal changes associated to this pathologi-
cal process, allowing an early diagnosis. This point is manda-
tory because the initial symptoms may be poor and nonspe-
cific, as well as a massive ( > 90%) bilateral adrenal involve-
ment is needed to promote specific clinical manifestations.
Moreover, during the initial phase of the pathological process,
the basal steroid levels can be normal, while the adrenal re-
serve may decrease making the cortisol secretion suboptimal
only in response to stress situations [2] . In our case, laboratory
tests showed a minimal initial adrenal function impairment,
suggesting the absence of a massive necrotic involvement of
both glands. Nevertheless, monitoring vital functions of pa-
tient was crucial to evaluate the potential aggressive evolu-
tion of the pathological process. In conclusion, tomographic
imaging is confirmed to play a fundamental role in the initial
phase of adrenal hemorrhage allowing physicians to perform
a prompt and correct treatment management before any po-
tential clinical and laboratory manifestations appear. 
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