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DOES URINARY TRACT ULTRASOUND
HAVE ITS PLACE IN THE TREATMENT
OF EARLY NEONATAL JAUNDICE? NEONATAL

BILATERAL ADRENAL HEMORRHAGE: CASE REPORT

Ivana Trutin!, Bernardica Valent Mori¢!, Jesenka Borosak? and Gordana Stipanci¢!

'Department of Pediatrics, Sestre milosrdnice University Hospital Centre, Zagreb, Croatia;
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SUMMARY - Adrenal hemorrhage is a rare clinical entity in the neonatal period, with an inci-
dence of 1.7-2.1/1000 births. It is more often diagnosed on the right side, whilst bilateral hemorrhage
occurs in 10%-15% of cases. Clinical presentation shows a wide range of symptoms, from the signs of
adrenal insufficiency to asymptomatic course of illness with incidental finding of changes on testing.
Neonatal jaundice due to hemolysis of hemorrhagic content often is an accompanying sign. We pres-
ent a male neonate born at term, with early neonatal jaundice of unknown cause and without evidence
of perinatal infection. Ultrasound of the urinary tract revealed hypoechoic formations in the upper
poles of both kidneys, confirmed by magnetic resonance imaging of the abdomen. Clinical and labora-
tory test results showed no signs of adrenal insufficiency. There was no confirmation of embryonic
tumor or neuroblastoma. Ultrasound of the urinary tract as an available and noninvasive test has its
place in the treatment of early neonatal jaundice of unknown cause. Additional invasive treatment and

Case Report

unnecessary laparotomy can be avoided with ultrasound monitoring of the formation regression.
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Introduction

Adrenal hemorrhage develops mostly due to birth
trauma, large birth weight, asphyxia and hypoxia, sep-
sis, coagulation disorders, and may also arise spontane-
ously. Adrenal glands are relatively large and of in-
creased vascularization in the neonatal period, which
contributes to the vulnerability due to mechanical
compression and sensitivity with changes in venous
pressure during childbirth. It is more often diagnosed
on the right side, and is bilateral in 10%-15% of cases’.

Clinical presentation shows a wide range of symp-
toms, from the signs of adrenal insufficiency to asymp-
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tomatic course of illness with incidental finding of
changes on testing. Neonatal jaundice due to hemoly-
sis of the hemorrhagic content is a common symptom?.
Adrenal hemorrhage may present as a palpable ab-
dominal mass, discoloration of the scrotum due to
leakage of blood from the retroperitoneal space
through the processus vaginalis, as well as hemorrhag-
ic shock with hypotension and anemia®.

Differential ultrasound diagnosis of cystic forma-
tion in the projection of the adrenal gland requires ex-
clusion of the presence of cystic neuroblastoma, em-
bryonic tumors, adrenal abscess, dual channel system
with hydronephrosis of the upper renal pole, cortical
renal cysts and multicystic kidney* .

In almost all cases, adrenal hemorrhage is sponta-
neously absorbed within three months after birth but
requires ultrasound monitoring.
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Case Report

A male infant was born from the third pregnancy
burdened with gestational diabetes that was under
control by diet. Prenatal ultrasound was normal, triple
test showed low risk. Family history was inconspicu-
ous. The baby was born in 40™ week of gestation by
vaginal delivery, birth weight 3880 g (75 percentile)
and length 51 cm (35™ percentile). Apgar scores at 1
and 5 minutes were 10 and 10, respectively. He re-
ceived vitamin K. After birth, he was vibrant, afebrile,
of normal status, with parietal right small birth swell-
ing, abdomen without palpable formation and without
organomegaly. At the age of 25 hours, due to yellowing
of the skin blood tests were done (C-reactive protein
(CRP) 36.6. mg/L, procalcitonin 4.91 ng/mL, total
bilirubin 198 pmol/L and conjugated bilirubin 15
pmol/L, indicating unconjugated hyperbilirubinemia).
Blood cell count, creatinine, blood urea nitrogen, blood
sugar, serum electrolytes, liver function tests, urinalysis,
and acid-base status were within the normal limits.

Double empirical therapy with ampicillin and gen-
tamicin was started, with continuous phototherapy
from 1% to 3" day of life. Arterial pressures and vital
parameters were normal all the time. Microbiological
tests (blood cultures, urine culture, nasopharyngeal
smear) were normal. The mother had A Rh positive
blood group, and the child was O Rh positive, direct
Coombs negative. Brain ultrasound was performed on
7% day of life to show periventricular leukomalacia,
more voluminous plexuses, and suspect state after
periventricular/intraventricular degree 1/II hemor-
rhage to the right.

After seven days of antibiotic therapy, CRP as an
inflammatory parameter was still high but without
clear site of infection, indicating urinary tract ultra-
sound for suspicion of the possible urinary system
anomaly. The examination showed cystic formations in
the upper poles of both kidneys sized 4.5x3 cm (Figs.
1and 2).

On 15™ day of life, magnetic resonance imaging
(MRI) of the abdomen showed suspect bilateral adre-
nal hemorrhage, visualized as cystic formations in both
adrenal glands, sized 3.2x2.3x4 cm in the right kidney
and 3.4x3.1x4 cm in the left kidney (Figs. 3 and 4).

Additional tests did not indicate development of
adrenal insufficiency (adrenocorticotropic hormone
(ACTH), cortisol, plasma renin activity and aldoste-
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Fig. 1. Ultrasound showing right adrenal hematoma
(seventh day of life).
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Fig. 2. Ultrasound showing left adrenal hematoma
(seventh day of life).

rone were within the normal range for age). Results of
alpha fetoprotein were increased on 8" day (41,648
ng/mL) and 15% day of life (13,974 ng/mL). Results of
vanillylmandelic acid, adrenaline and noradrenaline in
24-h urine and beta human chorionic gonadotropin in
serum were within the normal limits. Testing showed
no coagulation disorders.

Neuron-specific enolase was slightly increased on
10™ day of age (81.6 ng/mL), but decreased to 27.5 ng/
mL and 17.1 ng/mL on 30-day and 4-month follow
up, respectively (reference value <25 ng/mL). On fol-
low up at the age of 1.5 months, alpha fetoprotein was
224.1 ng/mL (reference value <7 ng/mL). Decreasing

neuron-specific enolase levels recorded on follow up
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Fig. 5. Follow-up ultrasound 3 montbhs later showing
almost complete resolution of the hematoma.

testing spoke against the diagnosis of cystic neuroblas-
toma, while the results of alpha fetoprotein were in ac-
cordance with the physiological dynamics postnatal
decline.

At discharge on 17" day of life, follow up ultra-
sound of the urinary tract showed partial regression of
the formations. Dimensions of the hypoechoic forma-
tions in the upper poles of both kidneys were slightly
smaller; the left measured 3.6x2.3 cm and right 3.9x2
cm, with visible septa in both formations. Further ul-
trasound monitoring of the formations showed com-
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plete formation regression within 3 months after birth
(Fig. 5).

Subsequent clinical follow up was without any
signs that would indicate adrenal insufficiency (loss of
appetite, vomiting, diarrhea, malaise), along with satis-
factory cortisol and ACTH results.

Discussion

Our patient developed early neonatal jaundice,
which was understood as a sign of perinatal infection,
as indicated by increased inflammatory parameters, af-
ter which double empirical antibiotic therapy was in-
troduced. As part of the treatment needed to deter-
mine the source of infection, ultrasound of the urinary
tract was performed to show hypoechoic formations in
the upper poles of both kidneys. Ultrasound showed a
suspect bilateral hemorrhage in the adrenal gland,
while MRI confirmed the diagnosis.

Early neonatal jaundice is an uncommon but very
important phenomenon, usually caused by Rh and
ABO incompatibility of the mother and the newborn,
hemolytic anemia, enzyme deficiency, perinatal infec-
tion, hypothyroidism, or hemolysis within the hema-
toma’. In 30% of cases, it is of unknown etiology.

Adrenal hematoma is usually unilateral and located
on the right in 70% of cases, and bilaterally in only 10%
of all cases of adrenal hemorrhage. Right localization of
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hematoma is more common because of the greater like-
lihood of compression of adrenal gland between the
liver and the spine, and the fact that the right adrenal
vein drains directly into the lower venous cavity and is
more susceptible to changes in venous pressure’.

A certain percentage of adrenal hemorrhage occurs
spontaneously. Any event related to hypoxia and as-
phyxia leads to diverting blood flow to vital organs.
Hypoxia leads to damage to endothelial cells, making
them more prone to bleeding, which explains hema-
toma in adrenal gland in the neonatal period, usually
during hypoxia and asphyxia during birth. In our case,
there was no risk factor for bleeding in the adrenal
gland, but the bleeding occurred spontaneously.

Early neonatal jaundice occurring as a result of he-
molysis within the hematoma is a rare primary presen-
tation of adrenal hemorrhage, but our patient present-
ed early neonatal jaundice with increased inflamma-
tory parameters without clear site of infection®.

Cystic neuroblastoma is the most common malig-
nancy that occurs perinatally, and adrenal gland is the
most common site of primary localization. Cystic neu-
roblastomas are often complicated by bleeding within
the formation, and it is difficult to distinguish neuro-
blastoma and adrenal hematoma, since the value of
catecholamines in urine may be normal after birth.

Postnatal diagnosis of cystic neuroblastoma re-
quires laboratory tests to determine neuron-specific
enolase, catecholamines in 24-h urine, and MRI of the
abdomen*. There are rare cases of cystic neuroblastoma
that can be spontaneously partially absorbed, therefore
ultrasound follow up after birth is very important. Af-
ter 90 days, mostly all adrenal hematomas but not cys-
tic neuroblastomas are spontaneously resorbed. The
preferred dynamics of ultrasound follow up of adrenal
hemorrhage is monthly for the first three months, then
every 3 months until complete regression®.

Exclusion of the existence of embryonic tumors re-
quires determination of serum levels of alpha fetopro-
tein and beta chorionic gonadotropin.

After birth and in early infancy, alpha fetoprotein
levels are elevated due to the synthesis in the fetal liver
(normal range in neonate, 17200-44350 ng/mL). Al-
pha fetoprotein values normalize to the adult reference
values at 8 months of age’. The diagnosis of embryonic
tumor can be excluded by monitoring the dynamics of
decline in the alpha fetoprotein values, as it was the
case in our patient.
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'The examinations performed in our patient ruled
out the existence of cystic neuroblastoma (monitoring
the dynamics of decline of the neuron-specific enolase
values to normal values at 4 months of age), while the
increased levels of alpha fetoprotein followed the pat-
tern of physiological postnatal decline.

Reference values of plasma renin activity and aldo-
sterone are higher at neonatal and infant age and are
inversely proportional to age. The explanation lies in
the weakened neonatal cortical perfusion of the kid-
ney, resulting in increased renal vascular resistance. At
the same time, the proximal tubular function is imma-
ture, resulting in an increased inflow of filtered sodium
to the macula densa, stimulating renin release and in-
directly enhancing reabsorption of sodium in the distal
tubule®.

It is necessary to exclude adrenal insufficiency and
perform ACTH, cortisol, aldosterone, plasma renin
activity and serum ionogram testing, which were with-
in the normal range for age in our patient. Adrenal
crisis is a possible but relatively rare manifestation be-
cause bleeding is predominantly subcapsular and adre-
nal crisis does not occur unless more than 90% of ad-
renal tissue is destroyed’. Long-term follow up is nec-
essary for the possible development of adrenal insuffi-
ciency in case of infection or stress.

An increased risk of urinary tract infection due to
compression of the upper pole of the kidney hematoma
has been described, leading to urinary retention in cups
and disorders of antireflux mechanism of the papillae,
resulting in intrarenal reflux because of calico-tubular
inverse flow of urine. This creates a predisposition for
the development of acute urinary tract infection'”.

Based on the fact that prenatal ultrasound did not
verify any formation in the abdomen, history of the de-
livery, lack of hypoxic-ischemic injury, MRI finding of
the abdomen and ultrasound of the urinary tract, endo-
crine tests that excluded the existence of neuroblastoma
and embryonal tumors, and ultrasound showing forma-
tion regression within 3 months, we concluded that it
was a bilateral adrenal hemorrhage of spontaneous ori-
gin. Ultrasound examination is the most appropriate
method for the diagnosis of adrenal hemorrhage, as well
as to monitor adrenal hematoma, owing to its simple
use and lack of exposure to irradiation.

Early neonatal jaundice may be the only clinical sign
of adrenal hemorrhage. Therefore, ultrasound of the uri-
nary tract is important in the treatment of early neona-
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tal jaundice of unknown cause. Additional invasive
treatment and unnecessary laparotomy can be avoided
with ultrasound monitoring of the formation regression.
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IMA LI ULTRAZVUK MOKRACNOG SUSTAVA MJESTO U OBRADI
RANE NOVORODENACKE ZUTICE? OBOSTRANO KRVARENJE U NADBUBREZNU ZLIJEZDU
KOD NOVORODENCETA: PRIKAZ SLUCAJA

1 Trutin, B. Valent Moric, J. Borosak i G. Stipancic

Adrenalna hemoragija je rijedak klini¢ki entitet u novorodenackoj dobi, s incidencijom od 1,7-2,1/1000 novorodenih.
Cesce se dijagnosticira na desnoj strani, a u 10%-15% slu¢ajeva je obostrana. Klini¢ka prezentacija je $irokog spektra, od
znakova adrenalne insuficijencije do asimptomatskog tijeka uz slu¢ajan nalaz promjene na slikovnim pretragama. Neonatalna
Zutica zbog hemolize hemoragi¢nog sadrzaja Cest je prateci znak. Iznosimo prikaz muskog novorodenceta rodenog u termi-
nu s ranom neonatalnom Zuticom nepoznatog uzroka i bez dokazanog perinatalnog infekta. Uéinjen je ultrazvuk mokra¢nog
sustava, koji je pokazao hipoehogene tvorbe u podruéju gornjeg pola oba bubrega, $to je potvrdeno i magnetskom rezonan-
com abdomena. Klinicki i laboratorijski nije bilo znakova insuficijencije nadbubrezne Zlijezde. Nije bilo potvrde embrional-
nog tumora ili neuroblastoma. Ultrazvuk mokraénog sustava kao dostupna i neinvazivna pretraga ima mjesto u obradi rane
neonatalne Zutice nepoznatog uzroka. Ultrazvuénim pracenjem regresije tvorbe moze se izbje¢i dodatna invazivna obrada i

nepotrebna laparotomija.

Klju¢ne rije¢i: Nadbubrezna Zlijezda, bolesti; Krvarenje; Adrenalna insuficijencija; Zutica, neonatalna; Novorodence
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