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Differentiation of adrenal hemorrhage from adrenal malignancies in a neonatal case by
superb microvascular imaging
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ABSTRACT
Neonatal adrenal hemorrhages (NAH) may be encountered in cases of perinatal asphyxia. The
differentiation of malignant lesions and bleeding in the adrenal gland detected in the neonatal period
is very important for treatment and prognosis. Ultrasonography (US) is the first preferred imaging
method in NAH because it is non-invasive and easy to apply. Vascularization is not detected in
hematomas in Doppler US examination. However, conventional Doppler imaging techniques (CDIT)
may not adequately show the blood flow (BF) of the lesions. Super micro-vascular imaging (SMI) is
a new vascularization imaging technique that eliminates motion artifacts, provides detailed
information about very slow blood flow, and allows imaging of microvascular structures. SMI can be
operated in 2 modes: color SMI (cSMI) and monochrome SMI (mSMI). The cSMI mode
simultaneously displays a conventional grayscale US with color-coded Doppler signals. The
monochrome SMI mode improves the visibility of vascular structures by eliminating background
signals and focusing only on vasculature signals. In this case report, we aimed to present a case of
NAH detected by SMI in the neonatal period and we wanted to emphasize the usefulness of SMI.
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Introduction
The widespread use of ultrasonography (US) in
the neonatal period has increased the diagnosis
of adrenal gland lesions [1]. However, the
differential diagnosis of adrenal lesions during
antenatal period may not be definite in most
cases. Differential diagnosis of these region

lesions usually includes neonatal adrenal
hemorrhage (NAH), neuroblastoma, adrenal
and renal cortical cysts, mesoblastic nephroma,
bronchogenic cyst, renoureteral duplication and
extralobular pulmonary sequestrations [2].
Additionally, adrenal tumors and hemorrhage
are also frequently encountered in BeckwithWiedemann syndrome [3]. US is the first
preferred imaging method in the evaluation of
fetal and neonatal adrenal masses, because it is
noninvasive and easily applicable. Sonographic
appearance of the mass, arterial blood supply,
and additional examination and imaging
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methods in the postpartum period are used in
the differential diagnosis [4]. NAH may appear
as a mass above the fetal kidneys and will show
features ranging from hyperechoic to isoechoic
and hypoechoic and eventually an anechoic
cystic appearance with or without septation [5].
Color Doppler (CD) and power Doppler (PD)
US will not show any intrinsic vascularity in
bleeding. Therefore, conventional Doppler
imaging techniques (CDIT) may be insufficient
to show microvascular structures and low
velocity blood flow in tissues [6-9]. Super
micro-vascular imaging (SMI) is a new
vascular imaging technique that allows access
to microvascular structures and low velocity
blood flow and to eliminate motion artifacts.
SMI can be operated in 2 modes: color SMI
(cSMI) and monochrome SMI (mSMI). The
cSMI mode simultaneously displays a
conventional grayscale US with color-coded
Doppler signals. The monochrome SMI mode
improves the visibility of vascular structures by
eliminating the background signals and
focusing only on the vasculature signals
[10,11]. In this case, we aimed to differentiate
neonatal NAD from adrenal tumors with cSMI
and mSMI features.

examination, anechoic cystic appearances were
observed in the right adrenal gland. The patient
was transferred to the neonatal intensive care
unit of our hospital for the differentiation and
clinical follow-up of adrenal carcinoma and
NAH. After obtaining the patient's history
presented above, an abdominal US examination
was performed. There was an increase in the
size of the adrenal gland and it measured 24x14
mm in diameter. (Fig. 1).

Case report
35-week gravida 2 parity 1 pregnant mother
was taken to emergency cesarean operation due
to the decrease in heart rate and fetal distress
findings while normal spontaneous vaginal
delivery was planned. There was meconium
contamination on the baby's skin at birth and
the baby's weight was 2400 grams. In the
follow-up blood analysis, a decrease of 2.3
units was found in the hemoglobin value.
Abdominal
and
transfontanelle
US
examinations were performed on the newborn.
No intracranial bleeding was observed in
transfontanelle US scan. In the abdominal US

In the adrenal gland, 9 mm and 8 mm diameters
of anechoic cystic lesions were detected. SMI
function was activated in Canon Aplio 500
(Canon Medical System Corporation, Tokyo,
Japan) US device for vascularization
examination of lesions. US, cSMI and mSMI
vascular examinations were performed by an
experienced radiologist who worked for 15
years in the US and four years in cSMI. Images
of the adrenal gland during the cSMI
examination were provided by the US probe
contacting the gel-coated skin. The cSMI
vascular examination was performed in a
magnified view for 5 seconds and then the

Fig. 1. Increase in the right adrenal gland size.
Anechoic lesions are seen with diameters of 9
mm and 8 mm. The size of the adrenal gland
24.9x14.2 mm in diameter.
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image was frozen. Later, the vascularizations
were evaluated with the cSMI and mSMI.
Vascular signal could not be obtained from the
anechoic lesions (Fig. 2). The diagnosis of the
patient was reported as NAH by evaluating the
history, clinical and radiological findings
together. On imaging follow-up of the patient,
it was observed that the size of the lesion
decreased and then disappeared completely. In
addition, NAH was confirmed by magnetic
resonance imaging (MRI).
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ultrasonographic appearance of NAH depends
on the age of the hematoma and this gradually
improves with age. But the sonographic
appearance of NAH may appear as an
echogenic adrenal mass and may be difficult to
distinguish from congenital neuroblastoma.
Since neonatal neuroblastoma can have a cystic
appearance and may be present as a solid
adrenal mass in NAH, sonographic distinction
of these two pathologies can be very difficult.
[13]. Serial sonographic follow-up of a NAH

Fig. 2. In CSMI (a) and mSMI (c) examination; as indicated by arrows (b, c), vascularization was not
observed in the anechoic lesions. In the follow-up, the lesions decreased in size and then disappeared
completely.
Discussion
The most common predisposing causes of NAH
are; birth trauma, prolonged labor, intrauterine
infection, perinatal asphyxia or hypoxia,
increased
birth
weight,
septicemia,
hemorrhagic disorder and hypothrombinemia
[12]. Our case also had meconium
contamination and a diagnosis of NAH was
made as a result of hypoxia secondary to
meconium aspiration.
Differential diagnosis of NAH should be made
by neonatal neuroblastoma, adrenal abscess,
cystic neuroblastoma, cortical renal cyst and
obstructed upper cortical renal cyst and an
obstructed upper drainage pathway in
duplicated
kidney
[2,3,5,12].
The

will show cystic transformation, gradual
reduction in size and eventually an echogenic
appearance before the mass disappears and
calcification occurs. If there is no reduction in
mass size, an underlying neuroblastoma should
be considered [14]. In addition, bleeding in
congenital neuroblastoma can make the
distinction between NAH and neuroblastoma
extremely difficult [15,16].
US is the first choice imaging method in
children, especially in neonatal period. Acute
bleeding appears as a predominantly
hyperechogenic mass with mixed echoic
structure due to blood clots within the
hematoma. In the later stages, the mass
gradually becomes liquid and then becomes
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hypo-anechoic due to the lysis of clots. NAH
does not show vascularization in CD and PD.
[17,18]. However, although CDIT provides
valuable data for evaluating blood flow, it does
not disclose fine vessels and low velocity blood
flow data. But; It is difficult to provide
immobility and relaxation in babies during the
neonatal period. Therefore, CDIT is associated
with data loss due to motion artifacts. There are
studies in the literature reporting that CDIT has
important limitations in the evaluation of
vascularization especially in children and
neonatal period [7,9,10,19,20]. PD can provide
more vascular data compared to CD. However,
in the literature, PD is insufficient to show
vascularity in young children [7].
SMI is a powerful and intelligent algorithm that
effectively separates flow signals from
overlaying tissue motion artifacts, preserving
even the subtlest low-flow components with
unmatched detail and definition [10,21,22].
Therefore, SMI effectively uses a new adaptive
algorithm to analyze motion artifacts, separate
flow signals from overlapping tissue motion
artifacts, remove tissue motion, and reveal true
blood flow. By achieving this goal, SMI can
visualize both high speed and low speed flows.
This imaging technique preserves even the
smallest low-flow components with unmatched
detail and definition [10]. In the literature, there
are studies in which this technique is used for
breast, testicular, thyroid and focal liver lesions
and its effectiveness has been shown
[6,7,9,20,21,23].
Detection of blood flow in lesions with
suspected malignancy is very important in
terms of differentiation between malignancy
and hematoma. In these cases, the most
common examination is US because it is an
easily applicable and non-invasive imaging
method. The malignancy is considered
primarily in the cases which show
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vascularization. This imaging is especially
important in childhood [7,9]. In addition, US is
preferred as the first-line imaging method
because it is difficult for children to adapt to
computed tomography (CT) or MRI and
requires anesthesia. This is true for adrenal
lesions. Since vascularization is not seen in
NAHs, CDITs may be insufficient to show
vascularization. Since adaptation to crosssectional imaging methods in young children is
difficult and troublesome, SMI becomes even
more important in these case. mSMI is
statistically superior to cSMI. SMI, especially
mSMI mode, should be a part of vascular
examinations, especially in pediatric patients
because of its superiority to other
vascularization imaging techniques [7].
As a result; the distinction between adrenal
malignant lesions and hematoma is crucial as it
will change the treatment. SMI can be routinely
applied because it is non-invasive, easy to
apply, does not require sedation and is more
effective than other CDITs.
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