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Abstract: Vascular tumors in infants present a diagnostic and
treatment dilemma for both clinicians and pathologists. Infantile
hemangioma, the most common vascular tumor in infants, can be
confused for other less common vascular tumors in infants. Correct and
timely diagnosis is important, as some vascular tumors can be associated
with life-threatening coagulopathy. We present the cases of 5 vascular
tumors that have clinical and histologic overlap: infantile hemangioma,
pyogenic granuloma, noninvoluting congenital hemangioma, tufted
angioma, and kaposiform hemangioendothelioma. Typical clinical and
histopathologic features of each lesion are summarized. We review the
utility and characteristic immunohistochemistry including CD31, CD34,
GLUT-1, D2-40, LYVE-1, Prox-1, and WT-1. Collaboration between
the clinician and the dermatopathologist correlating the clinical history
and histopathologic features can lead to the correct diagnosis, whereas
the utility of immunohistochemistry remains in question.
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LEARNING OBJECTIVES
After participating in this activity, physicians should be

better able to:

1. Select an appropriate clinical and histopathologic
approach to work-up and diagnosis of vascular tumors
in infants.

2. Assess the utility of immunohistochemical staining.
3. Evaluate the clinicopathologic correlation for correct and

timely diagnosis.

INTRODUCTION
The correct and timely diagnosis of vascular tumors in

infants can present difficulties for clinicians and dermatopa-
thologists alike. These tumors must be differentiated both
from infantile hemangiomas (IHs) and each other, as clinical
course and treatment varies significantly.

Vascular anomalies can be subdivided into vascular
tumors and vascular malformations. Vascular tumors are
proliferative rather than static and have the potential for
spontaneous resolution, whereas vascular malformations
do not demonstrate proliferation nor spontaneous regres-
sion.1 IHs are the most commonly encountered vascular
tumors in infants, seen in approximately 2%–4.5% of in-
fants.2,3 Several vascular tumors can mimic the clinical
presentation of IH. Differentiation between vascular tu-
mors is important as clinical course can range from benign
self-resolving lesions to those associated with life-
threatening coagulopathy known as Kasabach–Merritt
phenomenon.

We present cases of 5 vascular tumors in infants: IH,
pyogenic granuloma, noninvoluting congenital hemangioma
(NICH), tufted angioma (TA), and kaposiform hemangioen-
dothelioma (KHE) to demonstrate the clinical, histopatho-
logic, and immunohistochemical features of each.

CASE 1: INFANTILE HEMANGIOMA
A 6-month-old girl presented with an ovoid, violaceous, and

telangiectatic patch on the right buttock (Fig. 1). This lesion was faintly
present at birth and had begun to rapidly increase in size over the past 2
months. There was no bruit, overlying hair and the patient was other-
wise well. Given the lesion was growing out of proportion to the
patient’s growth, a 4-mm punch biopsy was obtained. Biopsy showed
uniform intradermal proliferation of small vascular spaces lined by
plump endothelial cells (Fig. 1). CD31 and GLUT-1 highlighted the
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endothelial cells within the dermal vascular proliferation, confirming
the diagnosis of IH. Clinical observation was recommended.

CASE 2: PYOGENIC GRANULOMA
A 14-month-old boy presented with a raised, erythematous

papule with overlying ulceration on the right cheek (Fig. 2). This

lesion developed at age 12 months and had spontaneously bled on
several occasions. Given the symptomatic nature of the lesion, treat-
ment with excision was performed. Histopathology demonstrated
a pedunculated lesion of numerous small capillaries with bland endo-
thelial cells in loose edematous, collagenous matrix (Fig. 2). Immu-
nohistochemistry showed lesional cells to be positive for CD34 and
negative for WT-1 (clone WT49) and D2-40 (podophilin).

FIGURE 1. IH. A, Violaceous, vascu-
lar plaque on the right lower buttock
of a 6-month-old girl. B, Dermal
sheets of capillary-sized vascular
channels (hematoxylin–eosin, origi-
nal magnification ·40). C, Pro-
liferation of capillaries with large
lumen and thickened capillary base-
ment membranes (hematoxylin–
eosin, original magnification ·100).
D, GLUT-1 immunostain highlight-
ing the lesional capillary endothelial
cells (GLUT-1 immunostain, original
magnification ·40).

FIGURE 2. Pyogenic granuloma. A,
Discrete vascular papule on the face
of a 13-month-old. B, Lobular pro-
liferation of capillary-sized vessels
within the superficial dermis
(hematoxylin–eosin, original magnifi-
cation ·40). C, Lobules with distinct
capillaries with branching lumina
(hematoxylin–eosin, original magnifi-
cation ·100). D, Closely packed capil-
lary-sized vessels (hematoxylin–eosin,
original magnification ·200).
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CASE 3: NONINVOLUTING CONGENITAL
HEMANGIOMA

A 9-day-old male infant presented with a lesion on the left cheek
present since birth. Clinical examination demonstrated an indurated,
vascular plaque with a white-to-blue halo without ulceration (Fig. 3).
The lesion persisted and spontaneously bled on several occasions. As
the lesion was symptomatic for the patient, an excisional biopsy was
performed at age 4 months. Histopathology showed lobules of

congested capillaries with intervening fibrous stroma involving the
mid to deep dermis (Fig. 3). Immunohistochemical staining demon-
strated CD34 positivity and GLUT-1, WT-1, and D2-40 negativity.

CASE 4: TUFTED ANGIOMA
An 8-day-old male infant presented with a deeply erythem-

atous, slightly raised plaque with a vascular halo along the ischium

FIGURE 3. NICH. A, Indurated, vas-
cular plaque on the lateral face of
a 4-month-old infant. B, Lobular
infiltration of vascular proliferation in
the dermis (hematoxylin–eosin,
original magnification ·40). C, Lo-
bules of congested capillaries sepa-
rated by bands of fibrosis
(hematoxylin–eosin, original magni-
fication ·100). D, Dilated capillaries
surrounded by layer of pericytes
(hematoxylin–eosin, original magni-
fication ·200).

FIGURE 4. TA. A, Red-to-blue, vas-
cular plaque on the proximal lower
extremity of a 8-day-old male infant.
B, Typical “cannonball” infiltration of
the mid and deep dermis
(hematoxylin–eosin, original magni-
fication ·40). C, Lobules of closely
packed, poorly canalized capillaries
(hematoxylin–eosin, original magni-
fication ·100). D, Capillaries lined
with bland, plump endothelial cells
(hematoxylin–eosin, original magni-
fication ·200).
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present since birth (Fig. 4). Biopsy was taken to confirm a diagnosis
and showed typical “cannonball” distribution of lobules of closely
packed and poorly canalized capillaries (Fig. 4). Immunohistochem-
istry showed lesional cells positive for CD34 and negative for
GLUT-1, WT-1, and D2-40. Clinical observation was recommended
and no coagulopathy has subsequently developed.

CASE 5: KAPOSIFORM HEMANGIOENDOTHE-
LIOMA

A newborn baby girl was found to have a firm, nonblanchable,
purple plaque on the right lateral lower leg (Fig. 5). Given the indura-
tion, size, and clinical appearance, an excisional biopsy was performed.
Histopathology showed a dense, deep infiltrate of endothelial cells,

congestive capillaries, and slit-like vascular spaces. Peripheral capillar-
ies showed rare thrombosis (Fig. 5). Immunohistochemistry showed
lesional cells positive for CD31 positivity, focally positive for D2-40,
and negative for GLUT-1 and WT-1. Complete blood count and coag-
ulation studies were obtained to rule out a consumptive coagulopathy.
Laboratory results were within normal limits. The patient’s family was
instructed to monitor for any changes in firmness, size, associated pain,
or color which could portend a coagulopathy. Serial clinical and labo-
ratory monitoring every 3 months was recommended.

DISCUSSION
Vascular tumors in infants present a diagnostic chal-

lenge for both clinicians and dermatopathologists. The

FIGURE 5. KHE. A, Indurated, viola-
ceous vascular plaque on the lower
extremity of a newbord infant. B,
Dense vascular proliferation infiltrat-
ing the mid and deep dermis
(hematoxylin–eosin, original magni-
fication ·40). C, Infiltration of
endothelial cells, congested capillar-
ies and slit-like vascular spaces
(hematoxylin–eosin, original magni-
fication ·100). D, Varying sizes of
vascular spaces, some capillaries
show thrombosis (hematoxylin–
eosin, original magnification ·200).

TABLE 1. Clinical Features of Selected Vascular Tumors in Infants

IH Pyogenic Granuloma NICH TA KHE

Present at birth
(congenital)

15%–60% present at
birth, generally
become apparent in
the first few weeks of
life

9% diagnosed between
1 and 12 months of
age

Yes 15% present at birth,
acquired early in
infancy

60% present at or within
1 month of birth

Location predilection 50% occur on head and
neck

Cheek and forehead Extremities,
postauricular

Upper trunk, neck/
shoulders

Extremities, trunk

Evolution Early rapid increase in
size, continued slow
growth, and plateau
and involution during
first years of life

Tendency of contact
bleeding, do not
involute
spontaneously

Proportionate
postnatal growth

Variable: spontaneous
regression, no
change, or
enlargement and
progression

Enlarging mass, pain,
swelling

Painful No Variable No Variable Variable

Associated with
Kasabach–Merritt
Phenomena

No No No Less frequent than
KHE, up to 38%

Up to 71% develop
KMP

KMP, Kasabach–Merritt phenomena.
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clinical picture is often very similar, presenting as a vascular
plaque or nodule at birth or shortly thereafter. Histopatho-
logically the lesions demonstrate considerable overlap. Cor-
rect diagnosis is important as work-up, treatment, and
monitoring for these lesions vary. Although IHs and rapidly
involuting congenital hemangiomas (RICHs) generally dem-
onstrate spontaneous involution, TA and KHE can be
associated with serious systemic complications, such as
Kasabach–Merritt syndrome. To differentiate between the
vascular tumors in infancy, a multidisciplinary approach,
including clinical and histopathologic examination are of
utmost importance.

Classic clinical characteristics for each entity are
summarized in Table 1. Specifically, worrisome signs and
symptoms of a more serious vascular tumor is tumor location,
impact on functionality, larger tumor size, localized tender-
ness, and the presence of increased hair growth.4 Observation
for enlargement, change in color, tenderness, or induration is
important diagnostically and in forming a treatment plan as
this can portend a coagulopathy.

Although these vascular tumors often show morpho-
logic similarities, there are some helpful features that may aid
in correct diagnosis (Table 2). IH is commonly diagnosed
clinically, but histopathology demonstrating dermally based,
lobular capillary-sized vascular channels lined with plump
endothelial cells can help make the diagnosis. The lobular
and well-developed nature of pyogenic granuloma helps to
differentiate from other vascular tumors. Although NICH also
demonstrates a lobular architecture, this lesion often shows
the presence of bands of fibrosis around tumor lobules, var-
iability in the size of vascular channels, and presence of arte-
riovenous fistulae.5 TA and KHE are both characterized by
the presence of scattered, rounded lobules of closely packed
capillaries in typical “cannonball” distribution in the dermis,
and superficial subcutis. This histopathologic overlap sug-
gests that the 2 tumors represent a spectrum rather than

distinct tumors.6,7 This overlap is further demonstrated by
the similar immunophenotypes and potential for both tumors
to induce Kasabach–Merritt syndrome, a potentially life-
threatening consumptive coagulopathy defined by clinically
significant thrombocytopenia in association with a rapidly
enlarging vascular tumor.8

Taken in concert with clinical and histopathologic
characteristics, immunohistochemistry can be a helpful ancil-
lary tool in the classification of vascular tumors (Table 2). IHs
can be differentiated from other vascular tumors by glucose
transporter (GLUT) 1 expression which is present in IH but
not other vascular tumors seen in infants.1 Immunohisto-
chemistry staining demonstrates D2-40, Prox-1, and LYVE-
1 expression in KHE and TA and is negative in PG, NICH,
and RICH.7,9 Authors have suggested TA is characterized by
more focal expression and restriction of staining to the periph-
ery of lymphatic markers (Prox1, D2-40, and LYVE-1) com-
pared with KHE.7,10

Finally, WT-1 has been reported to be helpful in
differentiating vascular neoplasms from vascular malforma-
tions.11–13 WT-1 is reported to be positive in RICH, TA, and
PG.11,12,14 However, there are 2 clones commercially avail-
able, WT 49 (used in our cases) and WT 6F-H2 (used in cases
reported in literature). All of the vascular tumors in the cases
presented stained negatively for WT-1 (WT 49 clone). We
hypothesize that these 2 clones cannot be used interchange-
ably for the staining of vascular tumors. Further studies with
additional cases would be necessary to validate this theory.

In conclusion, we provide a clinical, pathological, and
immunophenotypic review of select vascular tumors in
infants. These tumors exhibit many overlapping clinical and
histopathologic features leading to diagnostic challenges.
Immunohistologic profiles are helpful but cannot be relied
on in isolation to render a diagnosis. Consequently, clinico-
pathologic correlation is of utmost importance for acute
diagnosis and appropriate treatment.

TABLE 2. Histopathology and Immunohistochemistry of Selected Vascular Tumors in Infancy

Entity Histopathology

IH Dermal proliferation of lobules and sheets of tightly packed, capillary-sized vessels lined with plump endothelial cells. Moderate
mitotic figures are present. Mast cells and dermal dendrocyte frequent within stroma.

Pyogenic granuloma Exophytic, lobulated, dermal mass. Numerous small capillaries with bland endothelial cells in well-developed lobular
architecture, variable superficial acute and chronic inflammatory cells.

NICH/RICH Lobules of congested capillaries surrounded by layer of pericytes separated by bands of fibrosis. Variably atrophic epidermis and
adnexal structure. Involving subcutaneous tissue and dermis.

TA Typical “cannonball” distribution of lobules of closely packed poorly canalized capillaries lined with bland endothelial cells and
surrounded by pericytes. Involving the dermis and superficial subcutis. Dilated crescent-shaped/semilunar lymphatic channels
at periphery.

KHE Lobular, infiltrative fascicles of endothelial cells, congested capillaries, slit-like vascular spaces, and epithelioid endothelial cells.
Capillary may show thrombosis.

Entity GLUT-1 WT-1 CD31 CD34 D2-40 LYVE-1 Prox-1

IH + + + + 2 + 2

Pyogenic granuloma 2 + + + 2 2 2

NICH 2 + + + 2 2 2

TA 2 + + + + (focally) + (focally) +

KHE 2 NR + + (focally) + + (focally) +

NR, not reported.
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CME EXAMINATION
April 2018

Please mark your answers on the ANSWER SHEET.

After participating in this activity, physicians should be better able to achieve the following: Improved clinical and
histopathologic approach to the work-up and diagnosis of vascular tumors in infants. Increased understanding of the utility of
immunohistochemical staining in the diagnosis of vascular tumors in infants. Appreciation of the necessity for clinicopathologic
correlation for the correct and timely diagnosis of vascular tumors in infants.

1. A newborn boy presents with a rapidly enlarging, indurated, vascular plaque on the arm. What is the boy at risk for?

a. Platelet consumptive disorder (Kasabach-Merritt Phenomenon)
b. Underlying malignancy
c. Blindness
d. Congestive heart failure

2. A four-month-old child has a vascular appearing lesion on the temple. Biopsy shows GLUT-1 positivity. What is the most
likely diagnosis?

a. Non-involuting congenital hemangioma
b. Pyogenic granuloma
c. Infantile hemangioma
d. Tufted angioma

3. Which of the following is most commonly associated with Kasabach-Merritt Phenomenon?

a. Infantile hemangioma
b. Non-involuting congenital hemangioma
c. Tufted angioma
d. Kaposiform Hemangioendothelioma

4. Which of the following immunohistochemical stains is most helpful differentiating Kaposiform Hemangioendothelioma from
other vascular tumors in infants?

a. GLUT-1
b. WT-1
c. CD-34
d. Prox-1
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5. A seven-month-old male has a reddish-blue vascular plaque on the lower extremity. Biopsy demonstrates lobules of
capillaries in a “cannonball” distribution within the dermis. Immunohistochemistry demonstrates negative GLUT-1 staining
and positive WT-1, CD-31, CD-34, Prox-1 staining with focal positivity of D2-40 and LYVE-1. What is the most likely
diagnosis?

a. Infantile hemangioma
b. Kaposiform hemangioendothelioma
c. Tufted angioma
d. Non-involuting congenital hemangioma
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