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Abstract
Caongenital haemangioma (CH) is a rare benign vascular tumour presenting at birth with excellent prognosis. Usually, CH
regresses without treatment within the first few months of life. Kaposiform Haemangioendothelioma (KHE) is another type of
vaseular tumours that has been described as benign with locally aggressive potential. Although the diagnosis of vascular tumours
is usually straightforward based on typical clinical presentation, vet some confusing similarities may exist with congenital
SATCOMAS,

Conclusion: Data of cases managed at the vascular anomaly clinic during the period 2015 through 2019 were retrospectively
analysed. The study included three groups of patients: cases diagnosed as congenital haemangioma (9 cases), cases of
Kapaosiform Haemangioendothelioma who presented in the neonatal period (7 cases), as well as cases of congenital fibrosarcoma
(4 cases) that were referred to the vascular anomaly clinic because of apparent similarity with vascular tumours. The hallmark of
the study was to compare clinical and imaging features in the three groups to facilitate differentiation and remove diagnostic
confusion when managing these rare cases in the future.

What is Known:

* Congenital haemangioma is a rave benign vascular fumowr presenting ar hirth.

+ Kapaosiform Haemangioendothelioma is another nope of vascular wimours that has been described as benign with Iocally aggressive potential.
What is New:

» Confising stimilarities may exist between vascular tumours and congeniiol saroomas.
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Abbreviations

CH Congenital hasmangioma

RICH Rapidly [nvoluting Congenital Hacmangioma
NICH Non Involuling Congenital Hacmangioma
PICH  Partially Involuting Congenital Haemangioma
KHE  Kaposiform Haecmangioendothelioma

PACS  Picture Archiving and Communication system
Introduction

Congenital haemangioma (CH) is a rare benign vascular -
mour presenting at birth. In contrast to infantile
haemangiomas, CH tvpically does not grow after birth [1].
The majority of CH rapidly involute within few months to
one year after birth when they are called Rapidly Involuting
Congenital Haemangioma (RICH); otherwise, CH may go
into partial or no involution (PICH/NICH) [1, 2].
Kaposiform Haemangioendothelioma (KHE) is another
tvpe of vascular tumours that usually present in the neonatal
period or later in lite [3]. KHE has been described as benign

with locally aggressive potential. Severe thrombocytopenia
(Kasabach-Merritt phenomenon) is a unique feature of KHE
that adds risk for major complications especially among those
preseniing in the neonatal period and young infancy [3, 4].
Although the diagnosis of vascular tumours is usually
straightforward based on fypical clinical presentation, yet some
confusing similarities may exist with congenital sarcomas. In this
report, we aim o highlight the characteristic and differentiating
features of neonatal vascular tumours based on studyving cases
managed al our vascular anomaly clinic over the last five years.

Patients and methods

Data of cases managed at the vascular anaomaly clinic during the
period 2015 through 2019 were retrospectively analysed. The
study included three groups of patients: cases diagnosed as
congenital haemangioma (CH), cases of Kapositorm
Haemangioendothelioma (KHE) who presented in the neonatal
period, as well as cases of congenital fibrosarcoma that were
referred to the vascular anomaly clinic because of apparent
similarity with vascular tamours. We excluded cases of infan-
tile haemangioma (most common vascular tumour) as well as

Table 1 Summary of the differentiating features hetween Congenital haesmangioma (CH), Kaposiform Hasmangioendothelioma (KHE), and
Congenital fibrosarcoma
Congenital haemangioma (CH) Kaposifonm Haemangioendothelioma Congenital fibrosarcoma
(KHE})
Common sife Hend und neck (nape), lnmbs Lower limbs, face Lower limbs

Course Crrowth is complete at birth with involution
over months (RICH), or stationary

course (NICTH)

Rapidly and diffusely growing with
trans-spatial spread and compression

Rapidly growing infilrative mass

Clinical features  Localized round or oval, exaphytic,
cutaneous and'or subcutaneous swelling,

Red to blue colour, sometimes with ceneral
pallor ov sarrounding peripheral halo,

Size is variable usually more than five

centimerres.
Lesions show characteristic
compressibiling,
Systemic Unless very large, CH are not associated
mani st tions wilh systermic manifiestations (heart

failure).

Mild consumption of coagulation factors
not associated with bleeding issues and
tends to self-resolve in 1 to 2 weeks.

Investigations only needed for atypical
Apfrearance,

Uhtrasound: soft tissue mass with high-flow
pattern (arterial),

MRI: soft tissue mass (hyperintense signal
of T2WI, hypointense signal on T1WI)
wilh characiensiic muliiple signal voids
(representing high flow vessels), and
post-contrast cnhancement.

Investigations

Treuatment Expectant treatment,

Excision for non-involuting types.

Diffise soft tissue lesion with erythematous
papules, plagues, or nodules,

Indurated purple tumours associated with
Iymphoedema.

Kasabach Mervitt Phenomenon: severe
thrombocytopenia and coagulopathy,
cutancous purpurd, and scvere anacmia,

Thrombacytopenia is a characteristic
finding.

MRI: soft tissue lesion with diffuse
post-contrast enhancement and
ill-defined marging exhibiting
hyperintense signal on T2WI and
decreased signal on TIWL

Subcutaneons thickening and rans-spatial
spread through deeper adjacent
sirueiures,

Ol prednisolone + Vineristine

Sirolimus

Red or bluish in colour often with surface
lelangiectasia due w stretching of skin
over (he [s-growmg ense Wumor,

Variable size.

Seolid (firm) in consistency.

Massive bleeding may be associated with
moderate thromboeytopenia, mild
hypofibrinogenemia and increased
fibrin degradation products.

Biopsy is mandatory.

lmaging: intra-lesional haemorrhage
with evidence of infiltration of
underlying muscle and bone

Exvision + Chemotherapy
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Fig. 1 Congenital hacmangioma
in the head and neck (three
different cases). Note the typical
red colour of the lesions in (a) and
(b), while the overlying skin in (¢)
was almost normal. (d) MRI ol
the occipital lesion (the same case
in ¢) to confirm the diagnosis of
congenital haemangioma
demonstrating soli tissue mass
with hyperintense signal in T2WI
and intra-lesional flow voids
(arrow)

visceral hacmangiomas that would be discussed in separate
reports. The study was approved through expedited review by
the scientific committee of the department of paediatric surgery.

Available data included clinical presentation, digital
photographs of the lesions, investigations, treatment,
and followup. Imaging studies of included cases were
reirieved for re-examination from the hospital Picture
Archiving and Communication system (PACS). The
hallmark of the study was to compare clinical and im-
aging features in the three groups to tacilitate differen-
tiation and remove diagnostic confusion when managing
these rare cases in the future.

Results
The study included nine cases of CH, seven cases of neonatal

KHE, and four cases of congenital fibrosarcoma. Table 1 sum-
marizes the differentiating features between the three groups.

Congenital haemangioma (9 cases)

There were 5 males and 4 females. Lesions appeared as local-
ized round or oval, exophytic, cutaneous and/or subcutaneous
swellings (Fig. 1). The typical colour was red; sometimes
purple/blue. Central pallor was noticed in some lesions, others
were surrounded by a peripheral halo (Fig. 2a, b), Common
sites were the head and neck (4 cases; Fig. 1), limbs (4 cases;
Figs. 2 and 3), and one case in the back (Fig. 4). Size was
variable usually more than 5 cm in diameter. Lesions showed
the characteristic compressibility of vascular swellings.
Investigations were ordered for atypical appearance (Fig.
led) or for large lesions to identify their deep extension
(Figs. 2 and 3). The imaging features were *more or less’ like
infantile haemangioma. Ultrasound showed soft tissue mass
with high-flow pattern (arterial). In MRI, the mass showed
hyperintense signal on T2WL, hypointense signal on TIWI,
with characteristic mulliple signal voids (representing high
flow wessels), and posi-contrast enhancement. Despite having
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Fig. 2 Differential diagnosis of lower limb swelling in the neonatal
period. (a and b) Congenital haemangioma at presentation and few
weeks later (rapidly involuting congenital hacmangioma): note: the
presence of central and peripheral pallor. (¢ and d) A case of KHE of

a doubiful role in management of CH, oral propranolol (2
mg/kg/day in three divided doses) has been initially prescribed
for most cases (especially large swellings) and was shortly
discontinued after start of involution. A benign course with
satisfactory outcome was achieved in five cases (rapid
involution within the first year of life; Fig. 2 and 3), while
four cases were lost o followup.

Kaposiform Haemangioendothelioma (7 cases)

There were 5 males and 2 females. KHE presented as rapidly
growing soft tissue mass with erythematous papules, plagques,
or nodules. Lesions were characteristically diffuse, indurated,
and dusky red in colour (Fig. 2¢ and 5a). The most commaon
site was the lower limbs (3 cases; Fig. 2¢), followed by the
face (2 cases; Fig. 5), abdominal wall (1 case), and suprapubic
(1 case; Fig. 6). MRI was superior in identifying the deeper
extent of the lesion. Typical MR imaging features included
soft tissue lesion with ill-defined margins exhibiting hyperin-
tense signal on T2WT and decreased signal on TIWI.

& Springer

the right leg at presentation and 2 months later alier start of treatment;
note: the diffuse distribution and dusky colour of the lesion in ¢, which
showed good response to treatment in d. (e and ) A case of congenital
sarcoma underwent excision and postoperative chemotherapy

Intralesional multiple signal voids indicate for the high flow
vessels with diffuse post-contrast enhancement (Fig. 6c).
Subcutaneous thickening and trans-spatial spread through
deeper adjacent structures (muscle and fascia) were common
findings (Fig. 6b). The presence of thrombocytopenia
(Kasabach Merritt Phenomenon) was a constant finding
confirming the diagnosis and eliminating the need for tssue
biopsy. According to consensus guidelines, oral prednisolone
(2 mg/kg/day) combined with weekly vincristine infusion was
the mainstay for the management of associated thrombocyto-
penia. Initially, vincristine was administrated in weekly doses
(0.05 mg'kg) to correct thrombocytopenta, then tapered to a
single dose every 2 weeks till reduction of tumour size.
Satisfactory response (normalized platelet count and tumour
regression) was achieved in most cases within 4-8 weeks
trom start of treatment (Fig. 5). Followup ranged from 1 to 5
vears (mean 2.9 vears; median 3 years. Mild residual skin
discoloration, atrophy, and minimal cedema were noticed es-
pecially in lesions affecting lower limbs. One case had refrac-
tory thrombocytopenia for which a biopsy was taken from the
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Fig. 3 Differential diagnosis between a case of congenital haemangioma
(upper row: a, b, ¢, and d) and a case of congenital fibrosarcoma (lower
row: e, f, g). Upper row (congenital haemangioma): (a) Female patient
presenting at birth with a large mass (left thigh) showing characteristic
compressibility of vascular swellings. At followup. the mass showed
rapid involution by decrease in size at the age of 2 and 4 months (b and
¢, respectively). (d) Imaging was ordered at presentation {MR1 T2WI, fat

lesion to confirm the diagnosis, and a second line treatment in
the form of oral Sirolimus was started (0.5 mg/m® every 12 h,
then dose adjusted according to trough level) [3]. This casc
showed good response with the new line ol treatment (1m-
proved platelet count) and is still under follow up (Fig. 6).

Congenital fibrosarcoma (4 cases)

There were 2 males and 2 females. The tumour was solid
{firm) in consistency (in contrast to compressibility of congen-
ital haemangioma). The most common site was the lower
limbs (3 cases; Figs. 2d and 3e), and one case presented with
a back swelling (Fig. 4d). The size of the lesion was variable.
Imaging showed intra-lesional haemorrhage (Fig. 3f) with ev-
idence of infiltration of underlying muscle and bone (Fig. 4e).
Excisional biopsy was the rule with post-operative chemother-
apy. Pathology was conclusive for infantile fibrosarcoma in
the four cases. Patients were started on "ARST3P1” protocol
with vineristine, actinomycin D and cyclophosphamide
(VAC); and re-evaluation was performed after 2 cycles. The
indication for postoperative chemaotherapy was either incom-
plete excision as reported by the operator (two cases) ar

suppression) showing typical hyperintense soft tissue mass with intra-
lesional flow voids (arrow). Lower row (congenital sarcoma): (e) Male
patient presenting at birth with a large mass (left thigh); (f) MRI was
ordered showing soft tissue mass with post contrast enhancement and
areas of haemorrhage/necrosis (¥); (g) surgical excision was performed
confirming the histopathological diagnosis of fibrosarcoma

infiltrative margins in the pathological specimen {two cases).
Tumour recurrence occurred in the former two cases that re-
quired re-gxcision. However, the ouicome was favourable in
all four cascs (lumour-free through follow up period thai
ranged from 1 to 4 years; mean 2.23 years),

Discussion

Wascular anomalies comprise a diverse spectrum of lesions
involving almost all parts of the body. Using difterent and
contusing terminology has been a great obstacle for the devel-
opment in this field. In 1982, Mulliken and Glowaclki pro-
posed their famous classification, which has been adopted
and modified by the International Society for the Study of
Wascular Anomalies (ISSVA) in 1996 with further update in
2014 |6, 7]. The classification differentiates pathologically
between vascular tumours and malformations. The former
mainly includes haemangiomas, KHE, and tufted angiomas;
while the latter is subclassified into low flow malformations
(capillary, venous, lymphatic), high flow (arteriovenous), and
combined malformations [7]. The widespread acceptance of

@' Springer
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Fig. 4 Differential diagnosis of a large back swelling in the neonatal T2WI, fat suppression) showing typical hyper-intense soft tissue mass
period: a case ol congenital haemangioma {(upper row: a, b, and c¢); and with intra-lesional flow voids (black arrow). Lower row (congenital
a case of congenital [ibrosarcoma (lower row: d, and ¢). Upper row sarcoma): (d) large firm back swelling, ¢) MRI T2WI demonsirating
(congenital haemangioma): (a and b) large back swelling (about 9 x 7 heterogenous sofi tissue mass with infiltration of underlying chest wall
cm) characteristically compressible and with central pallor. (¢) MRI muscles that appear interrupted (white thick arrow)

'

Fig.5 A case ol KHE allecting the lace showing excellent response (tumor regression) with medical treatment, The digital photography of the lesion at 1
month of age, 3 months, and 17 months (a, b, and ¢, respectively)

&) Springer
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Fig. 6 A case ol KHE presenting with a diffuse subcutaneous swelling in
the supra-pubic region (a) and associated with thrombocytopenia. (b)
MRI. T2WI of the lesion demonstrating subcutancous thickening ()
with ill-defined margins and trans-spatial spread through deeper

the new pathological classification, in addition to the develop-
ment of multidisciplinary teams to manage vascular anomalies
has greatly improved our understanding and management of
these cases [8].

Congenital hacmangiomas (CH) have been recognised as a
separate entity from the more common infantile haemangiomas
m 1996 [2]. CH are fully grown at birth lacking the character-
istic postnatal proliferative phase of infantile haemangioma [1,
2]. Another difference was the absence of female predominimece
which is well documenied with infantile hacmangiomas [1]. Al
the histological level, CH are GLUT-1 negative, which is con-
sidered another distinguishing feature from infantile
haemangiomas [1]. Recent studies have demonstrated specific
sene mutations to be associated with CH [2]. Congenital
haemangiomas (CH) are rare benign lesions that usually regress
without treatment within the first few months of life with ¢x-
cellent prognosis. CH present as a red/purple exophytic soft
tissue mass often surrounded by a pale halo. Sometimes, central
ulceration or scar may be present. Unless very large, CH are not
associated with systemic manifestations (heart failure). Biopsy
and/or surgical excision are rarely ndicated except for non-
involuting congenital haemangiomas and when the difterential
diagnosis with sarcomas cannot be ruled out. Compressibility
of the lesion is usually indicative for the vascular nature of the
tumour. However, for large and atypical lesions, MR can help
to differentiate CH from other neonatal masses [9]. Confusion
with other high flow vascular lesions (arteriovenous malforma-
tion) is possible. The latter typically lacks the soft tissue com-
ponent of the tumour when it is mostly formed of a leach of
serpiginous vessels with high blood flow through abnommal
arteriovenous communications | 9.

Kaposiform Hacmangioendothelioma is another type of vas-
cular tumours that usually present in the neonatal period. It has
been described as locally aggressive benign tumour with rapid
growth and infiltration before final regression [3, 4]. Another
potential morbidity may be related to the associated coagulop-
athy (thrombocytopenia). The later represent a life-threatening
complication and 1s an indication for carly and aggressive

adjacent structures in the pelvis (arrow). (¢) Magnetic resonance
arleriography (post-contrast) demonstrating diffuse contrast
cnhancement of the lesion

treatment [3]. Several drugs have been used including vineris-
tine. More recently, sirolimus has been used successfully to
induce tumour regression in cases with KHE [4]. Typically,
KHE present with diffuse induraied skin lesions, dusky red in
colour, with deep trans-spatial spread through underlying fascia
and muscles. MRI is used to identify the deep extension of
lesions and response to treatment at follow up. Although
KHE may appear very aggressive at presentation (especially
in lesions affecting the face), vet the responsiveness (o medical
{reatment is generally satisfactory resulling in tumour regres-
sion with minimal residual skin changes.

Congenital fibrosarcoma (CFS) is a rare malignant mesen-
chymal neoplasm of the fibroblasts that can be present at birth
or can develop during early childhood. It belongs to the non-
rhabdomyosarcoma group. It usually manifests as a rapidly
growing vascularized mass and is commonly seen in the ex-
tremities followed by the head and neck, and trunk [10-13].
The presence of red or bluish cutaneous/subcutaneous lesions
encourages initial referral of these cases to the vascular anom-
aly clinic. These highly vascular malignant tumours resemble
congenital vascular tumours in the most advanced imaging
modalities when they demonstrate similar high flow vessels
[14]. Reaching the proper diagnosis in such cases depends on
several factors taking into consideration the clinical, radiolog-
ical, and pathological aspects. As it carries a favourable prog-
nasis, upfront surgical excision 18 advised if complete gross
remaval of the tumour can be achieved without affecting vital
structures nor causing permanent disability. If excision is not
possible, starting with chemotherapy may be recommended to
decrease the tumour size and make its resection possible [13].
Chemotherapy protocols mostly include vincristine and acti-
nomyein [ in European studics [15]; or vincristing, actinomy-
cin D and cyclophosphamide (VAC) in some north American
protacols [16]. In this report, the included four cases of con-
genital fibrosarcoma had favourable outcome. Similarly, a
tavourable outcome was reported in a large series of 50 infants
with infantile fibrosarcoma (3-vear event-free survival and
overall survival were 84,0 and 94%, respectively) [15].
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Conclusion

Congenital hacmangioma, Kaposiform Haemangioen-
dothelioma, and congenital Gbrosarcoma are highly vascular
tumours that can be present in the neonatal period. Although
these represent three different pathologies with different be-
haviour, yet they usually share a favourable prognosis.
However, prompt differentiation between the three different
categories 1s of utmost importance as each has a completely
different protocol of management,
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