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Abstract
Background  Infantile hepatic haemangiomas are benign liver tumours, with growth and regression phases of the 
tumour, corresponding to those of infantile cutaneous haemangiomas. The classification and the pathogenesis 
need further insights. Though most infantile hepatic haemangiomas are asymptomatic, some patients show 
severe complications, such as high-output congestive cardiac failure, anemia, thrombocytopenia, consumptive 
coagulopathy, liver failure and consumptive hypothyroidism. A fatal clinical evolution is described in some patients. 
The heterogeneity of the lesion’s diffusion and of the disease-related comorbidities make the treatment challenging. 
The treatment with oral propranolol is effective and allows symptoms regression.

Case presentation  We report the case of a two-month-old female with the first diagnosis of late-onset congenital 
hypothyroidism, associated to unexplained anemia and significant increase of transaminases and gamma-GT. 
She promptly started treatment with levothyroxine (10 mcg/kg/day). To identify the etiology of hypothyroidism, 
anemia and increased liver enzymes, she underwent an abdominal ultrasound, that evidenced infantile diffuse 
hepatic hemangiomatosis, confirmed by abdominal MRI. Brain MRI showed a few millimetric areoles, compatible 
with microangiomas. The patient needed a significant increase of levothyroxine dosage, reaching a difficult 
normalization of TSH, fT4 and fT3. Ten days after the start of treatment with propranolol, a significant reduction in 
liver hemangiomatosis occurred, confirmed by the reduction of alpha-fetoprotein, AST, ALT, gamma -GT and TSH 
levels. The patient required a progressive reduction of levothyroxine dose, with the improvement of hematologic 
parameters. The child’s auxological growth and neuromotor development occurred in an age-appropriate manner.

Conclusions  In the case described hereby, complications such as anemia, hypothyroidism, hepatomegaly, and 
impaired liver function, required to start therapy with propranolol, with the improvement of clinical and laboratory 
parameters. High-dose levothyroxine replacement therapy is mandatory to preserve the neurological development 
that occurs when hypothyroidism is inadequately treated throughout the proliferative phase of haemangiomas. 
In fact, the prognosis is strongly determined by the early identification of haemangiomatosis as the cause of 
hypothyroidism and of the other complications. Systemic impairment in early phases may be very subtle, requiring a 
prompt diagnosis and a multidisciplinary approach to undertake appropriate therapy and prevent short- and long-
term sequelae.
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Background
Infantile hemangiomas (IHs) are the most common pedi-
atric vascular tumors that predominantly affect females 
and have an incidence of 4–5% in full-term infants [1, 2]. 
IHs are benign tumors that are characterized by a rapid 
proliferative phase during the first 6–10 months, fol-
lowed by a slow involution phase, that may last up to 10 
years [3]. They may involve skin and organs such as the 
liver and the brain. Risk factors include low birth weight, 
prematurity and positive family history.

Infantile Hepatic haemangiomas (IHHs), are indeed 
the most common liver tumors in childhood [4] and, 
depending on the number of lesions, they are classified 
into focal IHHs, multifocal IHHs, and diffuse IHHs [5]. 
Despite they are usually asymptomatic, IHHs may be 
accompanied by hypothyroidism, anemia, thrombocyto-
penia, coagulopathy, liver failure and heart failure, which 
require prompt medical treatment. In fact, according to 
the classification by Meyers RL. et al. IHHs are classified 
by number of lesions into the following subtypes:

 	• Focal: single liver lesion, typically asymptomatic 
and rarely associated with cutaneous IH, sometimes 
associated with anemia and thrombocytopenia.

 	• Multifocal: multiple distinct lesions in the liver 
parenchyma that may be associated with moderate 
cardiomegaly and high output heart failure from 
arteriovenous and porto-venous shunt; in 60% 
of cases, multifocal lesions are accompanied by 
cutaneous counterparts.

 	• Diffuse: replacement of a large part of the liver 
parenchyma with various proliferating lesions of 
angiomatous nature; cutaneous IH may be present; 
may be associated with high output cardiac failure 
from arteriovenous and porto-venous shunts, 
severe hepatomegaly with compartment syndrome, 
respiratory distress and severe hypothyroidism [5]. 

Abdominal ultrasound is recommended to assess the 
presence of hepatic hemangiomas in any child under 
the age of six months presenting five or more cutaneous 
hemangiomas [6].

The definitive diagnosis of IHs could be made by biopsy 
and subsequent histopathological examination.

However, considering that these highly vascularized 
lesions have a high risk of bleeding, biopsy is rarely per-
formed. Hence, radiographic findings and laboratory 
investigations are needed to the diagnosis and to exclude 
malignant processes.

Lesions must be monitored by serial ultrasound scans 
because a lesion that grows rapidly from birth until about 

eight months of age and then begins to regress is compat-
ible with IHs [2].

Although IHs are usually considered benign lesions, 
a close follow-up should be planned in the case of liver 
lesions. In fact, systemic complications can be associ-
ated with these lesions [7]. Furthermore, specific atten-
tion should be paid to symptoms like growth retardation, 
thyroid dysfunction, cardiac dysfunction and feeding dif-
ficulties, which may be signs of systemic impairment [8].

Furthermore, an uncommon yet concerning condi-
tion that may be associated with diffuse IHHs is second-
ary consumptive hypothyroidism secondary to higher 
expression of the iodothyronine deiodinase type 3 
enzyme (D3) in the hemangioma tissue. The enzyme is 
normally expressed in the placenta and in the brain and 
leads to an increased degradation of thyroxine to reverse 
triiodothyronine and the conversion of triiodothyronine 
to 3,3’-diiodothyronine, both biologically inactive forms 
[9].

These patients develop hypothyroidism in neonatal 
age, mimicking a picture of congenital hypothyroidism 
(CH) [10]. Thyroid hormones are key of central nervous 
system development, maturation, and myelination. Addi-
tionally, hypothyroidism affects growth and the function 
of several systems, including the musculoskeletal system, 
as demonstrated by studies on psychomotor abilities and 
posture [11]. Early treated patients with CH show nor-
mal muscle strength. However, these patients show poor 
postural control ability, indicating the role of thyroid hor-
mones in the adequate development of children, since the 
first stage of their life [11].

Hence, considering that the proliferative phase of 
hemangiomas corresponds to the critical period of neu-
rodevelopment, the condition may lead to serious com-
plications that require prompt interventions.

For these reasons, screening is essential to promptly 
start therapy of hepatic hemangiomas, using propranolol 
in combination with aggressive treatment for hypothy-
roidism, which can require very high doses of L-T4.

We hereby report the case of a two-month-old infant 
diagnosed with IHs with multiple skin and liver localiza-
tions associated with hypothyroidism, anemia and mas-
sive alterations of the liver parenchyma.

The aim of our work is to describe a clinical case char-
acterized by rarity, diagnostic and therapeutic complex-
ity, to make available and share our experience. Sharing 
rare and complex cases is an indispensable contribution 
to the care of these patients.
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Case presentation
We describe the clinical case of a 2-month-old female 
infant. She is firstborn, delivered at 40 + 3 weeks of gesta-
tion. At birth: weight 3060 g, Apgar 1 min: 9, 5 min: 10, 
good adaptation to extrauterine life. She received exclu-
sive breastfeeding. Anamnestic records reported that the 
mother had autoimmune hypothyroidism treated, dur-
ing pregnancy, levothyroxine. Metabolic screening and 
neonatal screening for CH were normal. At two weeks 
of life, TSH, fT4 and fT3 were detected for the anamnes-
tic record of autoimmune thyroiditis of the mother. In 
this occasion, high TSH values (7.98 mUI/L), with nor-
mal values of fT3 e fT4 were evidenced, in the absence 
of clinical signs of hypothyroidism. One month later, ris-
ing TSH values (18.28) with antibodies (Ab anti-TPO, Ab 
anti-TG, and Ab anti-TSH receptor) in the normal range 
were detected (see Table  1). Therefore, replacement 
therapy with levothyroxine was started for suspected 
CH. However, the relief of anemia, with hemoglobin 
value of 8  g/dl, required further hematologic investiga-
tions. Five days later, due to the appearance of pale skin, 
a blood sample was taken, with the findings of: Hb: 7.2 g/
dl, AST: 95 U/L, ALT: 31 U/L (Table 1). The patient was 
hospitalized for the necessary diagnostic tests. The objec-
tive examination evidenced: pale skin, three flat cutane-
ous angiomas in the glabellar area, on the left auricle and 
in the nape; a systolic murmur 1/6 L, globular abdomen, 
significant hepatomegaly, no sign of cardiac decompen-
sation. Coombs test and the study of pathological hemo-
globins were negative. Blood transfusion was performed. 
Examinations for metabolic and infectious causes were 
made; the abdominal ultrasonography evidenced an 
enlarged and diffusely inhomogeneous pseudo nodu-
lar liver, and the abdominal Magnetic Resonance Imag-
ing (MRI) revealed several expansive lesions of variable 
diameter size, from 7 mm up to 70 mm, compression of 
the portal vein and splenic vein, dilatation of the hepatic 
proper artery and common hepatic artery, dislocation of 
the coeliac tripod (Fig. 1). The MRI was compatible with 
“multifocal/diffuse haemangiomatosis”. Transfontanellar 

ultrasound, eye examination and brain MRI were per-
formed to rule out PHACE(s) syndrome [12]. However, 
brain MRI permitted the finding of a few millimetric 
areoles of clear hypointensity in the diffuse T2* sequence, 
compatible with microangiomas. Cardiac ultrasonog-
raphy showed patent oval foramen, without any mor-
pho functional changes and no signs of overload. Blood 
examinations showed a rapid increase of: AST 183 U/L, 
ALT 75 U/L, gamma-GT: 540 U/L (n.v. 8–90 U/L). Other 
blood examinations evidenced: total bilirubin 1.65  mg/
dl, direct 0.66 mg/dl, indirect 0.99 mg/dl, LDH 469 U/L, 
alpha-fetoprotein 25384 ng/ml (40-1000 ng/ml), total 
protein 6.1  g/dl, albumin 4.4  g/dl, normal coagulation 
parameters, further increase of TSH levels, requiring 
the increase of L-thyroxine dose. During hospitaliza-
tion, TSH values gradually increased (maximum value 
129 mUI/L), requiring the levothyroxine dose increase 
(see Table 1). In parallel, an increase in hepatomegaly was 
noted, both on clinical examination and with ultrasound 
evaluation. In addition, AST, ALT, gamma-GT progres-
sively increased, with parallel reduction of Hb.

Laboratory investigations such as the outcome of blood 
values of alpha-fetoprotein (see Table  1) and negative 
urinary catecholamines were useful in ruling out hepato-
blastoma or neuroblastoma.

MRI imaging, the presence of angiomas in other loca-
tions allowed the differential diagnosis with Kaposiform 
hemangioendothelioma (KHE) with Kasabach-Merrit 
phenomenon, undifferentiated embryonal sarcoma and 
angiosarcoma [2], and benign lesions such as cysts, bili-
ary hamartomas and arteriovenous malformations [5].

Based on the current guidelines [13], we started pro-
pranolol therapy under continuous monitoring of vital 
parameters (heart rate, blood pressure and blood glucose 
levels) and boosted up to a dosage of 3 mg/kg/day in the 
absence of clinical-ECG and echocardiographic changes.

Ten days after starting propranolol therapy, TSH con-
centration began to decrease and at 3.5 months of life, 
TSH levels were suppressed (TSH 0.125 mUI/L, fT3: 2.33 

Table 1  Hormonal and hepatic enzymes values of the infant during the follow-up
Age 14 days 45 days 50 days 60 days 74 days 78 days 105 days
TSH (mUI/L) 7.98 18.28 92.96 129 39.2 18.1 0.13
fT4 (pg/ml) 2.22 1.8 1.53 1.6 1.7 1.97 2.57
fT3 (ng/dl) 6.23 3.26 3.37 2.99 2.45 1.9 2.33
AST (U/L) 95 183 134 183 157 89
ALT (U/L) 31 75 41 75 111 91
gamma-GT (U/L) 542 566 733 448 391 149
Bilirubin (total/direct) (mg/dl) 1.13/0.31 1.65/0.66 1.01/0.6 1.07/0.46 0.65/0.36 0.42/0.11
Hb (g/dl) 8 7.2 10.5 11.3 10.5
Platelet count (x103/mcl) 487,200 636,100 616,000 247,300 443,000 616,000
Alpha-fetoprotein (40-1000 ng/ml) 25,384 25,334 11,015 2444
Treatment with L-thyroxine (mcg/day) 37.5 50 75 75 100 for 3 days/week; 75 for 4 days/week 75
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Fig. 1  MRI of abdomen at the diagnosis of diffuse infantile hepatic haemangioma
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ng/dl, fT4: 2.57 pg/ml). Hence, the levothyroxine dose 
was gradually reduced (Table 1).

Simultaneously, after ten days of treatment with pro-
pranolol, abdominal ultrasound showed a significant 
reduction (12%) of a target lesion (4.3  cm VS 3.8  cm). 
Four months later, the longest diameter of the same 
lesion decreased to 1.7  cm. A partial reduction of liver 
cytolysis enzymes and of alpha feto-protein values was 
observed.

The control of the hypothyroidism was simultaneous 
with the reduction of the diffuse childhood hepatic angi-
omatosis; this supported the diagnosis of consumptive 
hypothyroidism.

The patient’s follow-up showed a gradual and progres-
sive reduction of levothyroxine dose, with a good control 
of hypothyroidism. When the child was 10 months old, 
the volume of the angiomas was significantly reduced, 
but not wholly resolved. The weight was 8,550 gr (55th 
Centile) and the length was 69  cm (28th Centile). The 
dose of levothyroxine prescribed was 12.5 mcg/day. The 
neuromotor development occurred in an age-appropriate 
manner.

Discussion and conclusions
In the case described above, the rapid extension and 
progression of hepatic haemangiomatosis and the initial 
non-response to replacement therapy with levothyroxine 
were the main clinical challenges.

In this patient the diagnosis is “diffuse infantile hem-
angiomatosis”, a subtype of IH that is associated with 
the highest risk of morbidity and mortality, secondary 
to massive replacement of liver parenchyma with volu-
minous hemangiomas. This subtype is related to the rare 
condition of consumptive hypothyroidism first described 
in 2000 by Huang et al. [9].

Severe hypothyroidism occurs due to overexpression of 
D3 in the haemangioma, a selenium-enzyme physiologi-
cally localised in the central nervous system, in placenta 
and in fetal liver, which catalyzes the conversion of T4 
to reverse T3 and T3 to 3,3’-diiodothyronine, both bio-
logically inactive forms; replacement therapy may require 
very high doses of levothyroxine until the angiomas 
regress.

Consumptive hypothyroidism is characterized by low 
free T3 (fT3), normal or low free T4 (fT4) and high TSH 
levels. Patients have elevated serum rT3 levels due to 
increased degradation of T4 and T3 by D3. The high D3 
levels in IH are not fully understood but may be related 
to the histologic similarity between the endothelial cells 
of hemangiomas and the placenta, which share certain 
immunohistochemical markers such as GLUT-1. Prob-
ably IH originated from placental angioblasts with which 
they share self-limiting growth and high D3 activity [8]. 
In childhood hypothyroidism, like in our case, which is 

not responsive to replacement therapy, it is necessary 
to consider alternative forms of hypothyroidism, and 
exclude atypical causes of primary hypothyroidism (iodo-
thyronine resistance, non-thyroidal illnesses and con-
sumptive hypothyroidism).

Consumptive hypothyroidism is a rare condition and 
approximately 52 cases have already been described in lit-
erature [14]. Suspicious elements are the rapid increase in 
TSH with low fT3, despite replacement therapy, the asso-
ciation with anaemia, increased AST, ALT, gamma-GT. 
We recommend abdominal ultrasound in the presence 
of 5 or more cutaneous haemangiomas. However, IHHs 
can also be found in patients with one or no cutaneous 
haemangioma. Periodical thyroid function assessment is 
necessary in patients with hepatic haemangiomas, par-
ticularly when lesions’ size and number increase rapidly.

However, in our patient, as in other cases described in 
the literature, neither the number of cutaneous angio-
mas nor their morphological appearance were elements 
of diagnostic suspicion of diffuse IHHs. Hence, we stress 
that the diagnostic procedure by ultrasound screen-
ing is to be considered in cases with a smaller number 
of cutaneous haemangiomas, if initial signs of systemic 
impairment are reported or in newborns with CH and 
unexplained anemia.

In our case, the diagnosis of IHH was made by com-
plete physical examination (three flat angiomas, marked 
skin pallor and significant hepatomegaly), blood tests 
(severe anemia and elevated alpha-fetoprotein values) 
and diagnostic imaging; abdomen ultrasound showed 
the presence of an enlarged and diffusely inhomogeneous 
pseudo nodular liver that has been confirmed by abdomi-
nal MRI, and led to a clinical picture that was compatible 
with multifocal/diffuse childhood haemangiomatosis.

In most cases, angiomas tend to be resolved without 
intervention. Close follow-up is necessary; 80% of all hae-
mangiomas reach their final size within three months of 
life [1].

In the case described the onset of complications such 
as anemia, hypothyroidism, hepatomegaly with impaired 
liver function, was present since the time of diagnosis. It 
was necessary to progressively and rapidly increase the 
dose of levothyroxine, and Propranolol was started with 
an increasing dose up to 3  mg/Kg/day. Propranolol is a 
beta-blocking, non-selective drug that inhibits B1 (pri-
marily myocardial) and B2 receptors (present in adi-
pose tissue, pancreas, liver, smooth muscle). The exact 
mechanism underlying efficacy in IHH is not yet fully 
understood. However, the immediate effects could be 
attributed to vasoconstriction, the intermediate effects 
might be related to reduced expression of VEGF and FGF, 
and finally the long-term effects could be interpreted as 
being the result of apoptosis of capillary endothelial cells.
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Probably propranolol causes suppression of angiogenic 
factors through suppression of the production of cyclic 
adenosine monophosphate and other angiogenic compo-
nents such as metalloproteinases, endothelial growth fac-
tors and fibroblast growth factors [1, 15–16].

According to guidelines, propanol can be administered 
in children aged between 5 weeks and 5 months for a 
duration of at least 6 months [13, 17–19].

The initial dose is 0.5-1  mg/kg/day, divided into two 
daily doses, and can be gradually increased to a maxi-
mum dosage of 3  mg/kg/day. Possible side effects are 
bradycardia, hypotension, hypoglycemia, lethargy, and 
difficulty in sucking [20].

In our case, in the absence of initial side effects, therapy 
was continued at home, titrating the dose according to 
weight gain.

Combination therapy with propranolol and levothyrox-
ine was monitored by blood tests that included transami-
nases, bilirubin, coagulation factors, TSH, fT4 and fT3.

According to the literature, we observed that a good 
control of hypothyroidism was achieved with the involu-
tion of IHH [2, 19].

Thyroid hormones, alpha-fetoprotein levels and liver 
cytolysis indexes appeared to be excellent biomarkers of 
propranolol response. The improvement in the patient’s 
clinical and laboratory conditions and the reduction 
of the target lesion on ultrasound, showed how effec-
tive propranolol treatment can be even in this type of 
haemangioma.

In combination with propranolol, high-dose levothy-
roxine replacement therapy is necessary to preserve 
the neurodevelopment steps of the child, that can be 
compromised during the proliferative phase of hae-
mangiomas. A specialistic endocrinologist follow-up is 
necessary, to prevent irreversible growth and intellec-
tual retardation. Furthermore, considering the refractory 
nature of this specific form of hypothyroidism, it is some-
times necessary to switch rapidly to doses of levothyrox-
ine that are higher than usual so to minimize the risk of 
long-term sequelae [8]. 

The case described underlines the importance of a 
timely diagnosis, early therapy and a multidisciplinary 
approach in the management of these patients. The short- 
and long-term prognosis, also in terms of neuromotor 
development, is strongly determined by the early identifi-
cation of haemangiomatosis as the cause of hypothyroid-
ism, cardiac dysfunction and hematologic complications.
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