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The ultrasound diagnosis of neonatal
adrenal hemorrhage.
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Neonatal adrenal hemorrhage may be diagnosed accurately by serial ultrasound studies.
Initially, ultrasonography characteristically shows a hyperechoic mass in the suprarenal area. ]
Subsequent serial ultrasound scans show decreasing echogenicity of the mass which becomes cystic
in appearance within two weeks. Ultrasound helps to differentiate adrenal hemorrhage from tumor
and avoid the unnecessary operation. The procedure is easily performed, noninvasive, low cost and
lacking in radiation effect.
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Adrenal hemorrhage in the new born occurs most
frequently between the second and seventh day of life.(V
The presenting symptoms vary with the degree of
bleeding. Classical clinical features of massive adrenal
hemorrhage in the new born are signs of blood loss,
jaundice and palpable mass. ¥ Imaging diagnosis must
be performed to evaluate the nature of the mass.
Intravenous urogram is helpful to the diagnosis by
demonstrating a relatively radiolucent area in the
suprarenal fossa with displacement of kidney outward and
inferiorly(2’4'5) The diagnosis depends on the renal
function, as the collecting systems are sometimes poorly
visualized and obscured by overlying gas.(6) Ultrasound
is extremely useful in diagnosing adrenal hemorrhage,
because of its nonivasive nature, high accuracy and lack
of radiation. Serial follow up examinations are easily
performed.(6’7) The characteristic features of adrenal
hemorrhage have been described in the literatures. This
report presents a case of neonatal adrenal hemorrhage
diagnosed by follow up ultrasound study, and the classical
ultrasonographic appearance of adrenal hemorrhage.

Case report

A 2,950 grams female infant at term, product
of a gravidal, paral 1,25-year-old mother, was delivered
at 40 weeks by forceps owing to the 3 days premature
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Figure 1A. Right adrenal hemorrhage. Longitudinal
scan showing a hyperechoic mass (+ +)
with small sonolucent area at right

suprarenal fossa.
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ruptured membrane. Her apgar scores were 9. The
physical examination was normal at birth. At the age of
16 hours, she refused feeding and appeared drowsy.
Physical examination revealed pallor with signs of shock.
A mass was palpated at right flank. Hematocrit was 36 % .
The blood smear was compatible with acute blood loss.
The blood urea was normal. The serum creatinine was
elevated. The urine contained protein ++ and 15 red
blood cells per high power field. Ultrasound was
performed. The technique of ultrasonography was simple.
The infant was in prone and decubitus position. Both
transverse and liongitudinal scans were obtained, using
5 MHz linear array phase transducer. Abdominal
ultrasonography showed an inhomogeneous hyperechoic
mass with small sonolucent area at superior aspect of right
kidney (Fig. 1A). The right kidney appeared normal and
displaced inferiorly. Serial ultrasound scans were
performed at 3,7 and 14 days intervals. The echogenicity
of the mass gradually decreased and turned to cystic
appearance (Fig. 1 B, C, D). Minimal free fluid was also
noted at left suprarenal fossa (Fig. 2). Adrenal
hemorrhage was diagnosed. The infant was treated with
blood transfusion and antibiotics. The palpable mass
decreased in size. The infant was discharged after 17 days
of hospitalization.
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Figure 1B. Following scan 3 days later showing
decrease in echogenicity of the mass (+ +).
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Figure 1C. Follow up scan 7 days later showing further Figure 1D. Follow up scan 14 days later showing
decreased echogenicity of the mass (+ +). decreased echogenicity of the mass which
became cystic in appearance (+ +).

Figure 2.  Left adrenal fossa. Longitudinal scan
showing free fluid at left suprarenal fossa
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Discussion

The surviving infant with adrenal hemorrhage
was first reported by Corcoran and Strauss in 1924.®
The incidence in survivors is difficult to ascertain. One
autopsy series reported neonatal adrenal hemorrhage as
1.7 in every 1,000 births.®? The etiology is unknown.
The common accepted causes are trauma during birth
including prolong labor, abnormal presentations, forcep
delivery and vigorous resuscitative measures. 3> Other
etiologic factors are fetal hypoxia, septicemia, throm-
bocytopenia, coagulation defect, disseminated throm-
boembolic disease, hemorrhagic disease of the new born
and syphilis.(]’z’s) Massive adrenal hemorrhage is fre-
quently found on the right side. The explanation for two
sided difference in susceptibility of adrenal hemorrhage
alludes to the venous drainage. The right adrenal vein
drains directly into the inferior vena cava. When there
is a rise in pressure in the inferior vena cava, causing
passive distension and engorgement of the draining vein,
thrombosis and hemorrhage occur.(1219 On the left side,
the adrenal vein joins the renal vein which also receives
the first lumbar and internal spermatic (or ovarian) veins,
as well as frequently communicating with the hemiazygos
which drains into superior vena cava; thus a rise in
pressure in the inferior vena cava will be conducted away
through these communicating veins. Another theory
explains that the right adrenal gland has the greater suscep-
tibility to hemorrhage because of the compression between
the liver and spine.(2’10) Besided, Bargmann, 1933 and
Heinivaara 1954, found that the new born adrenal gland
is different from the adult.The adrenal vein, the central
vein and its medullary branches of the new born adrenal
gland are absent of bundles of longitudinal muscle fibers
as found in the adult gland. When the muscle bundles
contract, the lumen of the adrenal vein is narrow and act
as a protection against a sudden transient pressure increase
in the inferior vena cava. In new born, this protective
mechanism against increased pressure in the inferior vena
cava, as might occur with abdominal compression during
delivery, is absent leading to venous congestion and
hemorrhage.(l)

The frequently presenting symptoms are anemia,
hypotensive shock, jaundice and flank mass which are
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caused by bleeding, formation of hematoma and resorption
of the blood. 1112 Adrenal insufficiency is rare. M
Urine examination shows proteinuria and hematuria.®>
Neonatal adrenal hemorrhage can be diagnosed accurately
by clinical presentation and investigations. Excretory
urogram of adrenal hemorrhage shows a radiolucent
mass in the suprarenal area. The kidney is displaced
downward.?*9 Round or peripheral or thin line calcifi-
cation of the mass may be found in the follow up plain
film within 3 or 4 weeks, or as early as 12 days after
hemorrhage.m) The calcification shrinks and becomes
the shape and size of the original adrenal gland which
persists for life.() Nowadays, ultrasound plays the most
important role in diagnosis of adrenal hemorrhage. The
diagnosis is made by serial follow up scans. In the early
phase of bleeding, the ultrasonographic pattern of the mass
often shows hyperechoic or complex mass. G-7.1)
Follow up scans show decrease in echogenicity and size
of the mass. The mass turns cystic like and anechoic due
to lysis and resorption of the blood.®>1D The ultrasound
gives the early diagnosis for the proper management. The
differential diagnosis of the hyperechoic or complex mass
at the suprarenal area in the infant include neuroblastoma,
hamatoma, and absoess, 710,141 Pheochromocyto-
mas have been reported.(M) Follow up ultrasound studies
has a role in establishing the diagnosis, since neuroblasto-
ma often shows progression of the mass and metastasis
to liver, or skin invlovement.®> In the cystic form, the
differential diagnosis include abscess, parasitic, epithelial,
endothelial and pseudocysts. (10,14)

Treatment of neonatal adrenal hemorrhage is
conservative with blood transfusion and antibiotics.
Intravenous corticosteroid is given in the severely shocked
or bilateral cases.(1® Adrenal insufficiency is the late
complication and rately found.® Surgical exploration is
needed in the case of severe uncontrolled bleeding or
abscess formation. (10:14)

Conclusion

This report presented a case neonatal adrenal
hemorrhage. The clinical symptoms were anemia, shock
and right flank mass with history of forcep extraction.
The diagnosis was made by serial ultrasound studies.
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