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ABSTRACT

Infantile hepatic hemangiomas are the most common benign tumors of the liver in childhood, which can
sometimes lead to life-threatening complications and death. The therapeutic approach is different and includes:
surveillance, interventional, surgical or drug treatment. In recent years, the drug of choice is propranolol.

We present a clinical case of a two-month-old infant with multiple infantile cutaneous hemangiomas. An
enlarged liver with multifocal hepatic hemangiomas was detected by ultrasound and computed tomography. No
evidence of high cardiac output or heart failure was observed. The alpha-fetoprotein and thyroid-stimulating
hormone levels were initially elevated. Propranolol solution was administered in weekly doses up to 3 mg/
mg, twice daily. As early as the second month of starting treatment, regression of liver lesions was observed by
echocardiography.

The present case confirms the positive effect of early treatment with propranolol in infantile hepatic

hemangiomas, decreasing the lesions and preventing complications in the progression of the disease.
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INTRODUCTION

Infantile hemangiomas (IHs) are the most com-
mon benign tumors in children, with up to 10% oc-
currence; more common in girls (3:1) and in the Cau-
casian race. They most often appear in the first few
days or weeks after birth, have a rapid proliferative
phase up to 6-10 months and slow involution up to
10 years of age (1). The most common ones are cu-
taneous IH, but can also affect internal organs—Iliv-
er, gastrointestinal tract, larynx, central nervous sys-
tem, pancreas, gallbladder, spleen, thymus, lymph
nodes, lungs, etc., with or without cutaneous man-
ifestations. Although benign, they can lead to seri-
ous breathing, eating, circulatory or vision disorders
and even be life-threatening. They can rarely become
malignant (2).

CLINICAL CASE

We present a female infant at 2 months and 20
days, from 1st normal pregnancy and birth, full-term
with weight—2900 g, formula fed, vaccinated accord-
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ing to schedule. The family history included a grand-
mother with heart disease. At the end of the 1st week
multiple skin IHs appeared. The outpatient transfon-
tanelle ultrasound and echocardiography were nor-
mal. Multiple liver lesions were found on abdominal
ultrasound.

Objectively, a good general condition was ob-
served, without manifestations of heart failure (HF).
The weight was 5300 g. There were multiple skin IHs:
superficial on the left foot with dimensions 5/5 mm
and on the left hand—5/5 mm; and deep under the
right clavicle and right ear (Fig. 1). The respiratory
and cardiovascular systems were normal. The respi-
ratory rate was 28/min, the heart rate—120/min. The
blood pressure was 90/60 mmHg. The liver was en-

larged 3.5 cm below the right costal arch.
Laboratory tests:
o Complete blood count (CBC)—slightly de-
creased leukocytes and increased platelets
« Acid-base state and electrolytes—normal
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Fig. 1. Cutaneous IH of: (a) left hand and (b) left foot.

« Biochemistry with liver samples, total protein,
albumin, C-reactive protein, ferritin—normal

« Coagulation—reduced fibrinogen

« Virology (HV, CMV, EBV, HSV, HZV, AIDS,
syphilis, rubella) —negative

o Immunology (Ab against specific liver
Ag)—negative
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Fig. 2. Abdominal ultrasound—many hypoechoic lesions
in the liver.

o Thyroid hormones: elevated TSH, normal
FT3, slightly enlarged FT
o Tumor markers - signiﬁcantly elevated al-
pha-fetoprotein (AFP)—411 ng/mL (0.6-6.0
ng/mL)
Imaging:
« Transfontanelle ultrasound—normal
 Echocardiography—normal
« Abdominal ultrasound—many hypoechoic le-
sions in the liver parenchyma (Fig. 2)
Contrast-enhanced ~ abdominal  computed
tomography (CT): enlarged liver 80 mm on the right
MCL, mostly left lobe. Numerous (over 20) round,
various-caliber lesions, which were hypodense in
native scanning, with pronounced contrast mainly
on the periphery in the arterial phase and contrasted
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Fig. 3. Abdominal contrast CT: (a) native scan—hypodense, (b) arterial phase—marked contrast mainly at the periphery,
and (c) portal phase—contrasted throughout the entire volume.
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in the entire volume—in the portal phase. The
described lesions were of hemangiomatous nature
(Fig. 3).

Treatment with propranolol was conducted at an
initial dose of 1 mg/kg, with an increase every 1 week
to 3 mg/kg under control of general condition, respi-
ratory rate, heart rate, blood pressure, blood glucose,
and abdominal ultrasound.

As early as the 2nd month of the follow-up of the
infant, ultrasound revealed a regression of the liver
lesions in size and echogenicity, approaching that of

the normal liver parenchyma (Fig. 4).
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Fig. 4. Abdominal ultrasound follow-up of the 2nd month
of treatment with propranolol at dose of 3 mg/kg.

DISCUSSION

Hepatic hemangiomas (HHs), according to the
International Association for the Study of Vascular
Abnormalities, are benign vascular tumors (3). They
are the most common benign vascular tumors of the
liver in children. In most cases, they are asymptom-
atic and self-limiting, but can lead to life-threatening
complications, especially at large sizes (3). Mortali-
ty in HHs is estimated to be 11% to 18%, as a result
of acute congestive HF and abdominal compartment
syndrome (4). Other reported complications include
intramural hemorrhage, coagulopathy, consumptive
hypothyroidism, and liver failure (5).

The following types of HH are distinguished; the
clinical manifestation and behavior depend on the
type of HH:

o Focal—single lesions in the liver parenchyma

 Multifocal—multiple liver lesions

« Diffuse—almost complete replacement of the
liver parenchyma by vascular lesions

Focal HHs are congenital hepatic hemangio-
mas (CHFs). They proliferate in utero and have rap-
id postnatal involution, similar to rapidly involuting
congenital hemangiomas (RICHs). They are rarely
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accompanied by skin lesions. They are often asymp-
tomatic, but anemia, mild thrombocytopenia, hypo-
fibrinogenemia, and intramural bleeding are possi-
ble. With significant arteriovenous shunt (AVS) can
lead to a state of high-flow congestive HE. In CT and
magnetic resonance imaging (MRI), they are depict-
ed as solitary lesions with rapid enhancement after
contrast, often with calcium salts and central cys-
tic changes. The focal LH are glucose transporter 1
(GLUT-1) negative. Most often, they require only fol-
low-up, but with a large arteriovenous shunt, emboli-
zation may be required. The follow-up includes CBC
and fibrinogen (at diagnosis and if HH increases),
liver function, hepatoblastoma exclusion AFP, seri-
al liver ultrasound, thyroid hormones, and echocar-
diography. Follow-up lasts at least 1 year until ultra-
sound of the liver shows normal size and blood sup-
ply in two consecutive tests (6).

Multifocal and diffuse HHs are infantile hepat-
ic hemangiomas (IHHs). They appear a few days or
weeks after birth with rapid postnatal proliferation
up to 6-12 months of age. The involutional phase
lasts up to 3-9 years. They are often accompanied by
infantile cutaneous hemangiomas and are GLUT-1
positive. Clinically they can lead to high-flow con-
gestive HF, abdominal compartment syndrome, and
diffuse to severe hypothyroidism. On MRI examina-
tion, they present as hypointense lesions in T1 and hy-
perintense lesions in T2 with rapid postcontrast am-
plification. In CT, hemangiomas are homogeneous,
homogeneous, or centripetal. Serum AFP levels in all
proliferating IHs are elevated, are not generated by
the tumor, and return to normal after treatment (7).
In some IHHs cases, a follow-up is required. GLUT-1
positive IHHs respond to treatment with proprano-
lol. In cases of hypothyroidism, thyroid hormone re-
placement therapy is required. In case of a large AVS,
embolization is required, and in some of the diffuse
HHs, liver transplantation may be required. Fol-
low-up continues until complete hemangioma invo-
lution. CBC and liver tests are performed at diagnosis
and as needed. AFP is tested monthly until it returns
to normal. Serial liver ultrasounds are required. Thy-
roid function is examined initially and in case of pro-
gression or new symptoms, in diffuse HHs—month-
ly until at least 6 months of age. Echocardiography is
required for signs of HF or enlarged hepatic veins (6).
Abdominal ultrasound screening for IHHs is recom-
mended in patients less than 9 months of age who
have 5 or more skin IHHs (8).

The diagnosis is made by imaging methods—ab-
dominal ultrasound, contrast-enhanced CT, MRI, as
well as by some laboratory markers such as GLUT-1.
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The differential diagnosis of liver lesions in chil-
dren ranges from vascular malformations to benign
and malignant tumors (1).

Treatment of HHs can be medical, interventional,
surgical or just monitoring, and there are still no of-
ficial guidelines (2). With significant AVS transcath-
eter embolization is recommended. Surgical treat-
ment is rarely required in drug-refractory cases. Pos-
sible complications are bleeding and liver necrosis.
Liver transplantation is rarely required.

In the drug treatment of HHs with corticoste-
roids there is no effect in 20-30%, and in 40% only
stabilization is achieved. A number of side effects
are also possible, such as: growth retardation, iat-
rogenic Cushing, hyperglycemia, arterial hyperten-
sion, immunosuppression. Treatment with interfer-
on (INF-a) in 2.5% leads to spastic diplegia, and in
another 4.1%—to motor disorders. Cytostatics such
as vincristine have also been used (9, 10). Sirolimus
may be effective in the treatment of refractory infan-
tile hemangioepitheliomas (5, 11). Today, proprano-
lol is the leading drug in the treatment of IHHs. The
first publication on the treatment of IH with pro-
pranolol was published in 2008, in the New England
Journal of Medicine (12), and a year later, two cases
of successful treatment of visceral, subglottic heman-
giomas were published. Serious side effects such as
hypotension, bradycardia, bronchospasm, hypogly-
cemia and hyperkalemia are rare. Restless sleep, cold
limbs, constipation or diarrhea are more common.
According to Léauté-Labreze et al. propranolol may
be a first-line treatment for multifocal and diffuse
IHHs (13).

CONCLUSION

The presented clinical case demonstrates the
good response of GLUT-1 positive IHHs to propran-
olol drug treatment, leading to involution of liver le-
sions, similar to other skin and visceral IHs. Applied
in a timely manner in the early, proliferative phase, it
prevents disease progression and the development of
complications such as high-flow HF and the transi-
tion to a diffuse form, which are risk factors for death.
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