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Abstract

Composite hemangioendothelioma (CHE) is a recently described vascular neoplasm of
intermediate malignant potential, characterized by an admixture of benign, low-grade
malignant, and malignant vascular components that merge imperceptibly. We present three
cases demonstrating the clinicopathological spectrum of this rare entity. The first case describes
a 38-year-old man presenting with a palpable cutaneous mass on the dorsum of the 4th digit of
the right hand for one month, representing an aggressive clinical course. The second case
involves 31-year-old women with a violaceous nodule on the upper back, treated with wide
local excision with no recurrence at five months. The third case documents a 42-year-old
female with a breast lump, representing an exceptionally rare location for this tumor.
Histopathological examination in all cases revealed varying combinations of vascular
components including retiform hemangioendothelioma, epithelioid hemangioendothelioma,
spindle cell hemangioma, cavernous hemangioma, and angiosarcoma-like areas.
Immunohistochemistry demonstrated positivity for endothelial markers CD31, CD34, and
factor VIII-related antigen. These cases underscore the importance of recognizing CHE as a
distinct entity with heterogeneous morphology and variable biological behaviour, necessitating
adequate tissue sampling and complete surgical excision for optimal management.
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Introduction

Composite hemangioendothelioma (CHE) is the most recently described vascular neoplasm in
the realm of hemangioendothelioma, first described by Nayler et al. in 2000 as a low-grade
malignant neoplasm.!? It is defined as a locally aggressive, rarely metastasizing vascular
neoplasm containing an admixture of histologically benign, intermediate, and malignant
components that merge with each other and vary in their relative proportions.? CHE is
extremely rare, and less than 40 cases have been reported in the literature so far.* The tumor
typically presents on the dorsum of the hands or feet, and on fingers and toes, as single or
multiple nodules, usually affecting adults from 21 to 71 years of age with a mean age of 41
years. ' However, cases have been reported at various sites including the scalp, head and neck
region, oral cavity, trunk, axilla, and internal organs such as kidney and spleen.’ Histologically,
CHE demonstrates a great variety of appearances that may resemble other types of
hemangioendothelioma, such as epithelioid and retiform hemangioendothelioma, as well as
areas showing strong morphologic similarity to angiosarcoma and benign vascular neoplasms
including spindle cell hemangioma.'* We present three cases of CHE arising at different
anatomical sites, highlighting the clinicopathological spectrum and biological behavior of this
rare entity.

Case Series

Case 1: A 38-year-old man presented with a cutaneous mass on the right fourth digit. Surgical
excision revealed a 25x15%5 mm specimen with a whitish-gray solid area and a necrotic cystic
focus. Microscopy showed a poorly circumscribed tumor with infiltrative borders, extensive
hemorrhage, and multifocal necrosis. The lesion displayed intermixed benign vascular
components (cavernous hemangioma 30%, spindle cell hemangioma 20%) and malignant
elements (retiform hemangioendothelioma 25%, angiosarcoma 5%). The angiosarcoma was
high-grade with mixed epithelioid and spindle cell morphology. Immunohistochemistry
showed focal positivity for CD34, CD31, and Factor VIII. Ki-67 was elevated in the
angiosarcoma component (8-42%).

Figure 1: The tumor consisted of a poorly circumscribed, infiltrative lesion, which is
centered in the dermis and subcutaneous tissue. CHE (H & E 10x)
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Figure 2: CHE was positive for CD31

Case 2: A 31-year-old woman presented with a violaceous nodule on the upper back for one
year. Excision biopsy revealed a 1.7x1.6 cm soft tissue mass. Histopathology showed mixed
angiomatous patterns: cavernous vascular channels lined by benign flattened endothelial cells
in the upper dermis, foci resembling retiform hemangioendothelioma with arborizing
channels lined by hobnail endothelial cells in a hyalinized stroma, and occasional epithelioid
hemangioendothelioma-like clusters with vacuolated cytoplasm containing intraluminal
erythrocytes. No atypia or increased mitotic activity was noted. CD34 showed strong
immunopositivity in all endothelial components. The patient remained disease-free at 5
months follow-up after wide local excision.

Figure 3: The tumor cells are arranged in retiform pattern CHE (H & E 10x)
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Figure 4: CHE was positive for CD34

Case 3: A 42-year-old woman presented with a 4x4 cm mobile lump in the left breast.
Lumpectomy revealed a 3x2.5 cm ill-defined grey-white mass with solid, cystic, and
hemorrhagic areas. Microscopy showed varied vascular components: hemangioma-like
capillary proliferation, retiform hemangioendothelioma with arborizing channels lined by
hobnail endothelial cells, epithelioid hemangioendothelioma with cords of epithelioid cells
showing intracytoplasmic lumina and erythrocyte retention, and low-grade angiosarcoma-like
anastomosing slit-like channels lined by mildly atypical endothelial cells. No mitotic figures
were seen. All components showed CD34 positivity. Ki-67 was <30%. A diagnosis of
Composite Hemangioendothelioma was rendered. The patient remained disease-free at 2-year
follow-up.

Figure 5: CHE was positive for Ki 67

Discussion: Composite hemangioendothelioma is a rare vascular neoplasm of intermediate
malignant potential, first described by Nayler et al. in 2000."* According to the World Health
Organization classification of tumors of soft tissue and bone, CHE is defined as a locally
aggressive, rarely metastasizing vascular neoplasm containing an admixture of histologically
distinct components of benign and malignant components which vary greatly in their relative
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proportions.?? CHE is most commonly seen in young to middle-aged patients with a slight
female preponderance.’ The female to male ratio is approximately 2.7:1, and the age at
presentation ranges from 8 to 75 years with a mean age of 39 years. ’ Our cases demonstrate
this demographic pattern, with ages ranging from 18 to 42 years and a female predominance
(two females, one male).>*® The tumor typically presents on the skin and soft tissue of the
upper and lower extremities, especially the lower leg and foot.® Other sites include the head
and neck region, trunk, axilla, and internal organs. > Our cases illustrate this anatomical
diversity, with involvement of the digit, upper back, and breast. The occurrence of CHE in the
breast is particularly rare, with only one previously reported case in the literature.’

Histopathologically, CHE is a complex heterogeneous vascular tumor with infiltrative
margins, exhibiting inter- and intra-lesional variability.® The most striking feature upon low-
power examination is the variability in appearance from area to area within the same tumor.*
An admixture of components resembling benign, intermediate, and malignant vascular
tumors is seen.® CHE contains areas that resemble at least two of the following tumors:
spindle cell hemangioma, epithelioid hemangioendothelioma, retiform
hemangioendothelioma, Kaposiform hemangioendothelioma, papillary intralymphatic
angioendothelioma, or angiosarcoma-like areas, and these areas merge imperceptibly with
one another.>® Areas of cavernous hemangioma, lymphangioma, or arteriovenous
malformation are rarely seen.® The most frequent histological components in CHE are
retiform hemangioendothelioma and epithelioid hemangioendothelioma, occurring in 91%
and 86% of patients, respectively.” In our cases, retiform hemangioendothelioma and
epithelioid hemangioendothelioma were consistently identified, along with variable other
components including cavernous hemangioma, capillary hemangioma, spindle cell
hemangioma, and angiosarcoma-like areas.>*® Areas consistent with angiosarcoma were
identified in 54.5% of all cases, occupying from less than 1% to 5% of the tumor when
stated.” Our first case exhibited a more extensive angiosarcomatous component (5%) and
demonstrated a much more aggressive clinical course than previously reported cases.*

Retiform hemangioendothelioma-like areas are composed of long, arborizing, thin-
walled blood vessels extending between collagen bundles in a distinctive retiform pattern.
These vessels are lined by a single layer of monomorphic, mitotically inactive, small cells
showing a prominent apical, rounded, hyperchromatic nucleus and scanty cytoplasm.*
Epithelioid hemangioendothelioma areas show tumor cells arranged in cords and small nests
of endothelial cells having abundant eosinophilic cytoplasm in a myxohyaline stroma, with
some cells showing intracytoplasmic lumina containing red blood cells. *® Spindle cell
hemangioma features thin-walled cavernous blood vessels and more solid areas composed
predominantly of spindle cells forming a network of slit-like spaces and short fascicles.
Angiosarcomatous areas are characterized by vascular channels with a complex dissecting
and anastomosing growth pattern, associated with marked nuclear atypia, multilayering of
atypical nuclei, and scattered papillae without hyaline cores. The different components merge
imperceptibly, making it difficult to identify pure components.*

Immunohistochemically, the tumor cells in CHE show variable positivity for CD31,
CD34, and factor VIlI-related antigen. Generally, there is greater positivity for CD31 than for
factor VIII-related antigen and CD34.? The tumor cells are negative for cytokeratin, epithelial
membrane antigen, S-100, desmin, actin, and human herpes virus 8.2° D2-40
immunopositivity, observed in some retiform hemangioendothelioma components, supports a
lymphatic line of differentiation in these cases.” Ki-67 proliferation index shows a range of
expression varying from 0.1% to 14.9% in the angiosarcomatous component.® In our cases,
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Ki-67 labeling index ranged from less than 1% in benign components to 42% in
angiosarcomatous areas, reflecting the differences in proliferative activity of various CHE
components.>*’ Vascular endothelial growth factor was strongly positive in angiosarcoma
and weakly positive in hemangioendothelioma and hemangioma/vascular malformation
areas, suggesting that overexpression of VEGF may play an important role in tumor
progression.*

The differential diagnosis of CHE includes polymorphous hemangioendothelioma,
angiosarcoma, metastatic carcinoma or melanoma occurring in hemangioma, and
intravascular lymphoma occurring in a hemangioma.* Polymorphous hemangioendothelioma
is a rare borderline malignant tumor of lymph nodes composed of varying proportions of
solid, primitive vascular, and ectatic angiomatous elements, but it lacks the other components
of CHE such as epithelioid hemangioendothelioma, spindle cell hemangioma, and well-
differentiated angiosarcoma.* The presence of vasoformative areas and positive
immunostaining for endothelial cell markers allows distinction from metastatic carcinoma or
melanoma.* Differentiating CHE from angiosarcoma of the breast is particularly important,
as angiosarcoma is a more common lesion in this location.’> Angiosarcoma of the breast
shows irregularly shaped anastomosing vascular channels lined by spindle-shaped, polygonal,
and epithelioid-shaped cells with cytological atypia and high mitotic activity.?

Regarding biological behaviour, CHE may recur locally and has the ability to
metastasize.* Local recurrence occurs in up to 50% of cases, and regional lymph node or soft
tissue metastasis and distant metastasis are rare.® In a review of reported cases, 55.5% of
patients with cutaneous CHE had recurrent and/or metastatic disease. After excisional
therapy, local recurrences developed after several months to 4 years. Lymph node metastases
were present either at diagnosis or developed after a few months or 2 years.” Our first case
demonstrated an unusually aggressive clinical course with regional lymph node involvement
at diagnosis, followed by bone metastases at 4 months and subsequent dissemination to lungs
and liver within 2 years.* This case contained several areas of high-grade angiosarcoma (5%)
and showed a much more aggressive clinical course than previously reported cases.* In
contrast, our second and third cases showed no evidence of recurrence or metastasis during
follow-up periods of 5 months and 2 years, respectively.>® The presence of satellite lesions in
cutaneous cases may indicate aggressive behaviour, and common sites of hematogenous
metastasis include lumbar spine and pelvic bones, soft tissue, lung, and liver.® The association
of angiosarcoma of soft tissue with hereditary disorders has been previously reported.* Our
first case's family history of malignancy (father with lung cancer, mother with breast cancer)
suggests a possible genetic predisposition to malignancy at a young age.*

Surgical excision beyond the clinical margins is the treatment of choice for CHE.®
Wide local excision beyond the clinical margin is the currently accepted primary treatment.’
Amputation of affected extremity gives better results in some cases. Other modalities include
interferon and electron beam therapy. The role of adjuvant chemotherapy or radiation therapy
is yet to be evaluated due to the paucity of cases. Evaluation of regional lymph nodes using
ultrasonography, CT, or magnetic resonance imaging preoperatively and at periodic intervals
may be useful in preventing metastasis and local recurrences.® Given the rarity of CHE and
the limited number of reported cases, treatment strategies remain debatable, and careful
preoperative evaluation and postoperative imaging surveys are necessary for appropriate
management.’
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Conclusion: Composite hemangioendothelioma is a rare vascular tumor of intermediate
malignant potential with heterogeneous morphology and variable biological behavior. The
diagnosis requires extensive histopathological examination to identify the characteristic
admixture of benign, intermediate, and malignant vascular components that merge
imperceptibly. CHE can occur at various anatomical sites, including unusual locations such as
the breast, and may demonstrate aggressive clinical behavior particularly when high-grade
angiosarcomatous components are present. Immunohistochemistry for endothelial markers
including CD31, CD34, and factor VIII-related antigen is useful in confirming the vascular
nature of the tumor. Complete surgical excision with clear margins remains the mainstay of
treatment, and long-term follow-up is essential to monitor for local recurrence and metastasis.
Increased awareness of this rare entity is crucial for accurate diagnosis and appropriate
patient management.
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