
R a d i o l o g y  C a s e  R e p o r t s  1 7  ( 2 0 2 2 )  3 1 2 6 – 3 1 3 1  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 

Symptomatic congenital hemangiomatosis in a 

neonate: Imaging of a life-threatening presentation 

with multifocal liver involvement 

✩ 

Hanae Ramdani, MD 

∗, Siham El Haddad, MD, Nazik Allali, MD, Latifa Chat, PhD 

Radiology Department, Childrens’ Hospital - Ibn Sina University Hospital, Rabat, Morocco 

a r t i c l e i n f o 

Article history: 

Received 18 May 2022 

Revised 24 May 2022 

Accepted 26 May 2022 

Keywords: 

Multifocal 

Congenital hemangioma 

Vascular neoplasm 

Hepatic 

Cutaneous 

Imaging 

a b s t r a c t 

Hemangiomas are the most common benign vascular neoplasms of infancy. Congenital he- 

mangiomas proliferate in utero, and are fully formed at birth. They are usually solitary. Gen- 

eralized forms are exceptional. The liver is the second most common site of hemangiomas 

after the skin. When > 5 cutaneous hemangiomas are present, screening abdominal ultra- 

sound is recommended. Based on the degree of liver parenchyma involvement, 3 hepatic 

hemangiomas’ subtypes are defined: focal, multifocal, and diffuse. Hepatic hemangiomas’ 

clinical presentation varies from asymptomatic to life-threatening. High output cardiac fail- 

ure, consumptive coagulopathy, abdominal compartment syndrome, and liver dysfunction 

are possible complications. We report an unusual case of symptomatic congenital heman- 

giomatosis in a male infant born with innumerable generalized cutaneous hemangiomas 

whose screening abdominal ultrasound revealed multifocal hepatic hemangiomas with ex- 

tensive mixed shunts. We aim to highlight this unique entity with severe associated com- 

plications and stress the role of imaging at initial presentation, for follow-up, and to guide 

therapeutic choices. 

© 2022 Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

Background 

Congenital hemangiomas are benign endothelial neoplasms
with unknown precise incidence. They proliferate in utero and
are fully formed at birth. Their natural evolution follows one of
three patterns: RICH (rapidly involuting by 2 years of age), PICH
Abbreviations: RICH, Rapidly involuting congenital hemangioma; PI
luting congenital hemangioma. 
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(partially involuting), and NICH (noninvoluting: grow in pro-
portion to the patient). Congenital hemangiomas stain nega-
tive for Glut-1 [1 ,2] . Usually solitary, congenital hemangiomas
exceptionally present a generalized distribution [2] . Heman-
giomas’ diagnosis is based on the patient’s history, physical
examination, and imaging. Pathological confirmation is rarely
needed [1] . 
CH, Partially involuting congenital hemangioma; NICH, Noninvo- 

ashington. This is an open access article under the CC 
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Fig. 1 – Clinical appearance of the patient: Multifocal cutaneous papules (Black arrows) and nodules (Black circles). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Since the liver is the most commonly involved site follow-
ing the skin, once > 5 cutaneous hemangiomas are present
screening abdominal ultrasound is recommended [3] . The de-
gree of liver parenchyma involvement differentiates three
hepatic hemangiomas’ subtypes: focal, multifocal, and dif-
fuse. Associated shunting and high flow features’ reporting is
crucial [1] . 

Most congenital hepatic hemangiomas are unifocal [3] .
Hepatic hemangiomas’ clinical presentation varies from
innocuous to life-threatening. The overall mortality of
symptomatic hepatic hemangiomas is high. Focal asymp-
tomatic forms are managed conservatively with sonographic
surveillance whereas symptomatic lesions with significant
shunting receive ß blockers and/or corticosteroids. When
pharmacological therapy fails, embolization/surgery is in-
dicated [2 ,3] . We report an unusual case of symptomatic
congenital hemangiomatosis in a male infant born with
innumerable generalized cutaneous hemangiomas whose
screening abdominal ultrasound revealed multifocal hepatic
hemangiomas with extensive mixed shunts. Our aim is to
highlight this entity with possible severe complications and
stress the role of imaging at initial presentation, for follow-up
and to guide therapeutic choices. 

Case presentation 

A 23-day-old boy born at 35 weeks of gestation with innu-
merable cutaneous hemangiomas ( Fig. 1 ) was referred to
our radiology department for screening hepatic and trans-
fontanellar ultrasound. Pregnancy screening US exams were
not performed. 
On initial physical examination respiratory and heart rates
were normal, and the liver margin was palpable approxi-
mately 3 cm below the right costal margin. 

Ultrasound scanning of the abdomen revealed an enlarged
liver measuring 7.5 cm in the sagittal plane with a het-
erogenous echostructure. Multiple well-defined spherical hy-
poechoic nodules to tumors with central varices, and direct
shunts between dilated peripheral portal and hepatic veins
were identified ( Fig. 2 a,b). Sagittal images of the upper ab-
domen showed tapering of the aorta distal to the celiac axis
( Fig. 2 c). Doppler interrogation of portal branches showed an
arterial waveform ( Fig. 2 d). Velocities in the hepatic veins were
increased ( Fig. 2 e). 

The transfontanellar ultrasound showed no abnormalities.
Echocardiography revealed a type IIa 4 mm perimembranous
ventricular septal defect with left to right shunting, left atrial
and left ventricular enlargement, and normal cardiac func-
tion. 

Abdominal contrast-enhanced CT was performed. Nod-
ules and tumors were hypodense compared with the liver be-
fore contrast medium administration. In the arterial phase,
the nodules and tumors presented avid peripheral enhance-
ment and large enhancing central varices ( Fig. 3 a). On the por-
tal phase, the entire lesions showed uniform enhancement
( Fig. 3 c). CT showed evidence of high flow with dilatation of
the proximal abdominal aorta, hepatic arteries and veins, and
a reduced size of the infra-hepatic aorta. Early filling of the
portal and hepatic venous branches was suggestive of associ-
ated arterioportal and arteriovenous shunting ( Fig. 3 a, b). In-
trahepatic portosystemic venous shunts were also identified
( Fig. 3 d). 

The patient was started on propranolol, diuretics, and
potassium supplementation. 
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Fig. 2 – (a) Transverse liver ultrasound image shows multiple well-defined rounded hypoechoic nodules to tumors with an 

echogenic rim (Black arrows). (b) Transverse liver ultrasound image shows a hemangioma with a central varix (White 
asterix). (c) Sagittal ultrasound image of the upper abdomen shows tapering of the abdominal aorta below the superior 
mesenteric artery (Black arrow). (d) Doppler interrogation of a segmental portal vein shows an arterialized waveform. (e) 
Spectral waveform of the left hepatic vein showing increased velocities. 
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Fig. 3 – (a) An axial contrast-enhanced CT image of the upper abdomen in the arterial phase showing multiple spherical 
liver hemangiomas with strong peripheral enhancement and large enhancing central varices (Black asterix). Early 

enhancement of the portal vein branches is noted (Black arrow). (b) An axial contrast-enhanced CT image showing early 

filling of the hepatic veins in the arterial phase (Black arrow). (c). An axial contrast-enhanced CT image of the upper 
abdomen in the portal phase showing multiple uniformly enhancing liver hemangiomas (Black asterices). (d). A coronal 
contrast-enhanced CT image showing a hemangioma with a large enhancing central varix and direct shunt (black arrow) 
between the dilated left hepatic ( ∗) and portal veins ( ∗∗). 

 

 

 

 

 

 

 

 

 

 

 

died. 
Clinical deterioration was rapidly noted. The patient
developed jaundice, dyspnea, and perioral cyanosis when
crying. 

Laboratory tests results were as follows: PTA 65% (70-100%),
HGB 108 g/L (103-141 g/L), MCH 30.9 pg (28-37 pg), Platelets
485.000/ μl (150.000-420.000/ μl), total bilirubin (BilT) 217 mg/L
(2-12 mg/L), BilD 132 mg/L (0-5 mg/L), AST 564 U/L (5-34 U/L),
and ALT 175 U/L (0-55 U/L). 
An abdominal ultrasound was performed and showed
a slight volumetric reduction of the hepatic hemangiomas.
Signs of high blood flow persisted. 

Corticosteroids were initiated. The patient received low
flow oxygen, diuretic therapy, fluid restriction, and ferrous
supplementation. 

No improvement was noted, and the patient regretfully
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Discussion 

We report an unusual case of symptomatic congenital heman-
giomatosis with multifocal cutaneous and hepatic involve-
ment. Congenital hemangiomas’ generalized forms are excep-
tional [2] . Screening abdominal ultrasound is recommended
once > 5 cutaneous hemangiomas, a cutaneous hemangioma
measuring > 5 cm or a segmental hemangioma are present [3] .
Other organs’ hemangiomatous involvement has been docu-
mented: trachea, lungs, adrenals, dura, and others more [4] .
Glut-1 is infantile hemangiomas’ specific histologic marker.
Infantile hemangiomas proliferate after birth then involute
gradually until three to nine years of age [1] . In the liver, le-
sions’ distribution determines three subtypes: focal, multifo-
cal and diffuse. Focal hepatic hemangiomas are assimilated to
cutaneous rapidly involuting congenital hemangiomas (RICH).
Multifocal and diffuse hepatic hemangiomas are related to
true infantile hemangiomas [5] . In multifocal forms, multi-
ple spherical masses are separated by normal liver, while in
diffuse forms, confluent hemangiomas massively replace the
liver parenchyma [3] . 

Liver Doppler ultrasound is the recommended imaging tool
at initial presentation [1] . Hepatic hemangiomas radiologic
features are specific and generally allow a confident diag-
nosis [1] . Classically they appear as single or multiple well-
defined hypo-or hyperechoic masses. Small lesions are usu-
ally homogenous. Large lesions may present an inhomoge-
neous echostructure with calcifications, cystic areas, and fi-
brosis spaces. Spectral Doppler interrogation detects shunt-
ing and high flow features [1] . In arterio-venous shunts: hep-
atic veins and arteries are dilated, arterial resistive indices di-
minished, venous pulsatility and velocities augmented [3 ,6] .
Hepatic veins present arterialized waveforms in advanced
stages. Arterio-portal shunts demonstrate one or many direct
hepatic arteries and portal vein branches fistulae with hep-
atic artery dilatation and low resistive indices, affected portal
vein branches enlargement and arterialized flow, tapered ab-
dominal aorta below the celiac trunk. Porto-systemic shunts are
an abnormal tortuous portal to hepatic veins communications
with flow turbulence on color doppler analysis and pulsatile
bi- or triphasic porto-mesenteric veins waveforms. Contrast-
enhanced sonography shows rapid peripheral nodular lesions’
enhancement with later concentric progression [3] . 

On unenhanced CT, hepatic hemangiomas usually appear
well-defined and hypodense. Dynamic contrast-enhanced
computed tomography demonstrates early peripheral en-
hancement with progressive centripetal filling. Small le-
sions show avid uniform enhancement. Focal hepatic heman-
giomas usually appear heterogenous and present variable
enhancement patterns. They may contain calcifications and
show central necrosis, thrombosis or bleeding [4 ,7] . Radiation
exposure is CT’s major disadvantage in infants. 

On MRI, hemangiomas are hypointense in regards to the
normal liver on T1-weighted sequences and hyper-intense
on T2-weighted images. T1 hyperintensities in hemangiomas
generally correspond to bleeding. Post-contrast dynamic ac-
quisition images show early nodular peripheral enhancement
which progresses centripetally on delayed phases. T1 and T2
weighted images’ central foci of dark signal represent fibro-
sis, a potential cause of inhomogeneous appearance due to in-
complete filling. On delayed imaging with hepato-biliary con-
trast, hemangiomas tend to appear hypointense [3] . 

Dynamic contrast-enhanced CT and MRI high flow and
concomitant shunts features include tapering of the aorta,
hepatic arteries/veins dilatation, early arterial phase portal
branches and hepatic veins enhancement characteristic of
arterio-portal and arteriovenous shunts, abnormal communi-
cations between the portal and hepatic veins related to intra-
hepatic portosystemic fistulae [6 ,7] . When present, these fea-
tures indicate an echocardiogram [3] . 

Hepatic hemangiomas’ focal forms’ main differential di-
agnoses include hepatoblastoma, mesenchymal hamartoma,
and sarcoma while multifocal forms are to be discriminated
from metastatic neuroblastoma [3 ,4] . Discrimination is based
on the following elements: enhancement pattern, unremark-
able adrenal glands, ZuckerKandel organs, and para-spinal
chains, lack of invasion and lymphadenopathy, absence of
alpha-fetoprotein rising and urinary catecholamines [8] . 

Our patient’s imaging findings corresponded to multifo-
cal hepatic hemangiomas with concomitant mixed shunts
(arterio-portal, arterio-venous, and portosystemic). MRI was
not performed because of unavailability. Echocardiography re-
vealed an associated ventricular septal defect. Coexistent con-
genital malformations (heart defects, biliary anomalies, renal
agenesis, hemihypertrophy …) have been scarcely reported [4] .
Hepatic hemangiomas’ diagnosis can be made prenatally for
the congenital form, incidentally, or in the presence of com-
plications. Multifocal and diffuse hepatic hemangiomas yield
the highest risk of complications with a high mortality rate
(up to 53.8%) [4] . Congenital hemangiomas’ possible complica-
tions include high output cardiac failure, intratumoral bleed-
ing, and consumptive coagulopathy. Infantile hemangiomas
can cause: cardiac and liver failure, hypothyroidism, abdomi-
nal compartment syndrome, and growth retardation [3] . 

Management is based on hepatic hemangiomas’ subtype
(focal, multifocal, or diffuse), size, flow/shunting assessment,
and severity of concomitant complications [3 ,4] . Asymp-
tomatic hepatic hemangiomas with no significant hemody-
namic shunting are monitored with serial ultrasounds accord-
ing to a recommended initial 2-week period [3 ,4] . Following
every stable examination, two weeks are added to the surveil-
lance interval. Observation is continued until stable size and
vascularity are noted twice in succession for congenital he-
mangiomas. For infantile hemangiomas, monitoring contin-
ues until complete involution [3] . Symptomatic patients ini-
tially receive pharmacologic treatment, propranolol being the
current gold-standard. Combining propranolol and corticos-
teroids may be useful. When pharmacologic therapy fails, ra-
diological (hepatic artery embolization) or surgical interven-
tion (hepatic artery ligation, resection, partial or complete
liver transplantation) is indicated [4] . 

Despite early pharmacological treatment initiation and op-
timization, unresponsiveness and rapid clinical deterioration
were noted with cardiac and liver dysfunctions onset due
most likely to the extensive high flow mixed shunting and as-
sociated ventricular septal defect in our patient’s case. 

In conclusion, congenital cutaneous hemangiomato-
sis with associated multifocal hepatic disease is a rare
scenario with potentially life-threatening complications.
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Hepatic hemangiomas’ evolution pattern imitates its cu-
taneous homonym. Doppler ultrasound screening for liver
involvement once > 5 skin hemangiomas are present is rec-
ommended and allows earlier detection and intervention.
Imaging studies play a pivotal role at initial presenta-
tion and for follow-up. A biopsy is only required when
there is diagnostic uncertainty. Reporting the following
elements: focal/multifocal/diffuse, intratumoral bleed-
ing/calcifications/necrosis, enhancement pattern, and high
flow/shunting features guarantees diagnostic accuracy, pre-
dicts the clinical course, and guides therapeutic interventions.

Patient Consent Statement 

Written, informed consent was obtained from the patient’s
guardian. 

Supplementary materials 

Supplementary material associated with this article can be
found, in the online version, at doi: 10.1016/j.radcr.2022.05.071 .
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