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Case Report

Multifocal lower limb hemangioendothelioma in a
young female: a case report and review of the literature
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Abstract: A 26-year-old female presented with pain and swelling of distal thigh and distal leg. She was diagnosed
with multifocal epitheloid hemangioendothelioma (EHE) and was successfully treated with wide resection of femoral
and tibial lesions followed by their reconstruction using vascularised fibular graft and local bone grafting. One year
into follow-up, the patient remained asymptomatic with full Range Of Motion (ROM) and full weight bearing walking.
This case illustrates a unique multifocal presentation of hemangioendothelioma and early surgical intervention
leading to complete recovery, highlighting the importance of early diagnosis and intervention to help improve prog-

nosis and quality of life of the patient.
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Introduction

Epithelioid haemangioendothelioma (EHE) is a
rare malignant vascular tumour that develops
from vascular endothelial or pre-endothelial
cells [1-3]. It was initially described in 1975
by Dail and Liebow as a bronchoalveolar cell
carcinoma of the lung [4]. Subsequently, it was
named “epithelioid haemangioendothelioma”
in 1982 Sarcoma by Weiss and Enzinger due to
its overlapping features between a haemangio-
ma and an angiosarcoma [5]. It has many pri-
mary sites such as subcutaneous fat, bone,
retroperitoneum, lymph nodes, ovary, prostate,
eyelid, and pleura. It is one of the rarest vascu-
lar tumour with an incidence of 0.038/100000/
year and a prevalence of <1/1,000,000, repre-
senting <1% of primary malignant vascular
tumours of the bone [1-3, 6]. Very rarely hae-
mangioendothelioma has been reported at
multiple sites in the same limb. A treatment
algorithm is still not clear for haemangioendo-
thelioma involving the skeletal system. An
attempt is being made to review the literature
and come out with a systemic approach for
such patients and a rare presentation of the
same lower limb multiple haemangioendotheli-

omas has been reported. Informed consent
was given from the patient.

Case

A 26 year old female, daily wager by profession,
came to the Orthopaedics Outpatient Depart-
ment (OPD) in a tertiary care centre with com-
plaints of pain in the left lower extremity ongo-
ing for a year. The pain was localized to the dis-
tal thigh and distal leg left side. It was insidious
in onset, gradually progressive, deep boring in
character, non-radiating, increased on activity
or long standing and was relieved on rest and
medication. On primary clinical evaluation, she
had a mild tender bony hard swelling present
on the distal anterolateral aspect of the left
thigh and left distal leg. On initial x-ray evalua-
tion, she was found to have a mixed lytic-scle-
rotic lesion present at the distal metadiaphy-
seal junction of left femur and a lytic lesion
present on the anterolateral aspect of distal
tibia with sharp zone of transition (Figure 1).

Probable differentials were made that inclu-
ded non-ossifying fibroma, fibrous dysplasia,
enchondroma, lymphoma, osteosarcoma, vas-
cular tumors of bone and metastatic lesions.
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Figure 2. T2 saggital MR images showing hyperintense lesion.

Routine blood investigations were inconclu-
sive.

Magnetic Resonance Imaging (MRI) evaluation
suggested a heterogenous altered marrow
signal intensity intramedullary lesion in the dis-
tal metadiaphyseal region of the distal femur
which appeared hypointense on T1WI and
hyperintense on T2WI with moderate heteroge-
neous post contrast enhancement along with
a sharp zone of transition and associated corti-
cal involvement. There was sparing of periosse-
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ous soft tissue, neurovascular
bundles as well as articular
surface (Figures 2, 3).

On bone scan using Teche-
tium 99m-Methyl Diphosph-
onate (Tc99m-MDP), there
was focal increased radiotrac-
er uptake that was noted in
the distal end of the left femur
and distal end of the left tibia
without any significant scinti-
graphic evidence of skeletal
lesion elsewhere.

Based on the above findings,
vascular bony tumour was
suspected with differentials
included, hemangioma, hema-
ngioendothelioma and angjo-
sarcoma. To confirm our diag-
nosis a biopsy was perform-
ed.

Core needle biopsy showed
multiple vasoformative struc-
tures lined by plump endothe-
lium with hobnailing, hyper-
chromatic nuclei and incon-
spicuous nucleoli. The inter-
vening stroma was bland. The
vascular structures were high-
lighted by CD-31 but not by
CD-34. Overall suggestive of
Hemangioendothelioma (Fig-
ures 4-7).
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She was operated on after
confirmation of diagnosis with
wide resection of the femoral
and tibial lesions followed by
reconstruction of the femur
with vascularised fibular graft
and local bone grafting for
the distal tibia. A 9-hole Distal femoral locking
plate and one unicortical screw were used to
stabilize femur and tibia respectively.

The resected femoral and tibial tissues were
sent for histopathological and microbiological
evaluation which further gave confirmation of
lesion being haemangioendothelioma.

She was given a slab post operatively which
was removed after 6 weeks and gradual weight
bearing was started. Follow up was done at 3
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Figure 4. Section from femur shows retiform pattern
and fascicles of vasoformative tumour cells. The cap-
illaries are lined by plump, epithelioid cells. Adjacent
area of hemorrhage noted (H&E; 100x).
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Figure 5. Section from tibia shows dominantly spindled
morphology with kapsoiform-like areas. The cells which
are bland, fine chromatin. No mitosis, necrosis or atypia
identified (H&E; 100x%).
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months, 6 months and 1 year
and the results showed signs
of union of the graft with the
parent bone and she was able
to walk, full weight bearing
and perform full knee ROM
without difficulty. Thus far,
no metastatic disease has
been identified; however, she
will continue to have routine
screening with Computed To-
mography of the chest, abdo-
men, and pelvis.
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Discussion and review of lit-
erature

EHE can present in numerous
primary sites such as subcuta-
neous fat, bone, retroperito-
neum, lymph nodes, ovary,
prostate, eyelid, and pleura. It
is one of the rarest vascular tumours with an
incidence of 0.038/100000/year and a preva-
lence of <1/1,000,000, representing <1% of
primary malignant vascular tumours of the
bone [1, 2, 6]. It has a slight predominance in
women. The incidence peaks in the fourth to
fifth decade. Presentation can be anywhere,
unifocal or multifocal or with systemic metasta-
ses. Greater than 50% of patients present with
metastatic disease, mostly involving the lung,
liver and bone [6-8].

The World Health Organization (WHO) classifi-
cation of vascular tumours of bone describes
EHE as an intermediate grade tumour, sepa-
rating its classification from the other primary
vascular bone tumours: haemangioma (benign),
epithelioid haemangioma (locally aggressive),
and angiosarcoma (malignant) [9].

Due to the heterogeneity of vascular tumors of
the bone, imaging is not very specific. However,
some radiographic alterations can indicate the
probability of a benign or malignant osseous
vascular tumor. The majority of the hemangio-
mas show a well demarcated, lucent lesion with
frequent coarse trabeculations. Although corti-
cal expansion can be seen in hemangiomas,
cortical disruption and invasion into the sur-
rounding soft tissue is most often characteris-
tic of malignancy. Malignant vascular tumors of
bone are most often characterized by an ill-
defined, osteolytic lesion with cortical disrup-
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Figure 6. Indicating overlapping retiform and fascilar
areas. There is mild to moderate nuclear pleomor-
phism. Immunostain for Pancytokeratin, S100, Des-
min and myogenin was negative.

Figure 7. CD31 is diffusely positive highlighting its
nature of vascular origin.

tion and endosteal scalloping and up to one
third of the malignant vascular tumors of bone
presents with synchronic multiple osseous le-
sions which can be either contiguous (adjacent
bones affected) or disseminated as shown in
our case.

The variable expressions of endothelial mark-
ers such as CD31, CD34, Fli-1 and von
Willebrand Factor (Factor VIII) help us in differ-
entiating the types of vascular bone tumor.
Although it has been reported that CD31 and
von Willebrand Factor are the best diagnostic
markers for malignant vascular tumors of bone,
the use of a panel of endothelial markers is
essential to confirm the diagnosis because a
minority of the malignant tumors only express
CD34. Based on the expression of the endo-
thelial markers it is impossible to discrimi-
nate between benign and malignant vascular
tumors. Vascular tumors variably express
D2-40 (31%), a presumed lymph-endothelial
marker, and its expression in angiosarcoma
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is associated with a worse prognosis, suggest-
ing lymphangiosarcoma of bone may exist.
Cytokeratin (69%) and/or epithelial membrane
antigen (4-35%), are also expressed, in par-
ticular but not exclusively in neoplasms with
an epithelioid morphology. Since these lesions
have a tendency to occur multifocal (contigu-
ous or disseminated), the epithelioid morphol-
ogy and keratin positivity may easily lead to
an erroneous diagnosis of metastatic carcino-
ma [7-13].

It is usually found to be asymptomatic so it is
mostly found as an incidental finding. When
symptomatic, it presents with pain, palpable
mass, weight loss and venous obstruction, in
decreasing incidence [14, 15, 17].

Only prognostic factors are the extent of dis-
ease at presentation (tumour size or the evi-
dence of metastatic disease) and the presence
of systemic signs and symptoms [16].

It can range from a low grade malignancy to
high grade sarcoma with high chances of sys-
temic involvement. Being resistant to chemo-
therapeutic drugs used in sarcomas, no anti-
tumour drug is currently approved for its treat-
ment. Thus there is no clear cut guideline for
management of haemangioendothelioma whi-
ch leads to suboptimal management of hae-
mangioendothelioma patients [14-19].

For symptomatic cases, surgery is considered
as the treatment of choice especially for unifo-
cal lesions. The local recurrence rate is 13%
thus it is better complemented with radiation
therapy. Post-operative RT with doses ranging
from 40 to 60 Gy has been shown to offer
excellent local control at 2 years in skeletal
EHE. Single fraction high-dose intensity-modu-
lated RT may be indicated in solitary bony
lesions. However, given the risk of radiation-
induced sarcomas, radiation therapy should
be reserved for those lesions that are not
amenable to wide surgical excision or when
lesions are in difficult locations to surgically
excise. Chemotherapy and embolization may
also serve the same purpose. For bony EHE,
resection should aim at RO margins with en
bloc resection of the bone of origin and of the
involved soft tissues [6, 18-21].

For patients who are asymptomatic or have
metastatic disease that is not amenable to
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Table 1. Literature review of multicentric epithelioid hemangioendothelioma with lower extremity

involvement
Authors Year Number Sex Numper Bones involved
of cases of lesions

Mc Namara etal [17] 1993 1 61 Male 4 Distal femur, tibia, third metatarsal bone, fifth metatarsal bone

Boutin et al [18] 1996 1 24 Male 10 Proximal and distal phalanges of the great toe, first metatarsal, medial
cuneiform, tarsal navicular, C2 and C3 vertebral body, clavicle, scapu-
lae, ilium

Kilpatrick et al [19] 1998 1 39 Male 2 Left Tibia

Rosenthal et al [20] 2001 1 21 Female 4 Fourth metatarsal, fifth metatarsal, proximal fifth phalanx, left tibia

Charfi et al [21] 2005 1 54  Male 2 Left femur

Kabukcouglu et al [22] 2006 1 48 Female 2 First metatarsal bone, left tibia

Kerry et al [23] 2012 1 25 Male 5 D5-D9 vertebrae

Bisbinas et al [24] 2014 1 41 Male 6 Distal tibia, Distal fibula, Talus, Calcaneum, Navicular, Medial Cuneiform

Kumar et al [25] 2015 1 43 Male 2 Distal Tibia, Talus

Kelahan et al [26] 2015 1 32 Male 4 L4-L5 and S1-S2 vertebrae

Zhang et al [27] 2015 1 20 Male 3 Distal femur, Proximal tibia and Proximal humerus

Rao et al [28] 2015 1 78 Male 3 Bilateral Pelvic bone and right femur

Fairfax et al [29] 2019 1 24 Female 2 1stand 2" Metacarpal

Yao et al [30] 2019 1 49 Female 6 B--ilateral Ribs, Lumbar Vertebrae, llium, Pubis, Proximal Femur

Savvidou et al [31] 2022 1 38 Male 3 Distal Tibia, Distal Fibula, Talus

complete resection with acceptable morbidity,
active surveillance is the upfront preferred
approach [6, 18-21].

Review of literature has been summarized in
Table 1.

Follow up protocol

No data to indicate the optimal length and fre-
quency for follow-up of EHE patients treated
with complete surgical resection. Currently,
routine follow-up schedules differ across insti-
tutions. An MRI of the primary tumour site and
a whole-body CT scan can be suggested every
6 months for the first 4 to 5 years after diag-
nosis. Thereafter, if no disease progression is
observed, MRI and whole-body CT scans could
be done yearly [16-19].

Conclusion

Epithelioid hemangioendothelioma (EHE) is a
rare malignant vascular tumour. There is no
common consensus regarding its manage-
ment, but it is usually surgically removed in
symptomatic patients supported by radiothe-
rapy and angioembolization. A multispeciality
approach to its management is required for
early diagnosis and proper management.

Disclosure of conflict of interest

None.

87

Address correspondence to: Dr. Ashraf Jamal, De-
partment of Orthopedics, AIIMS, Jodhpur, Rajasthan,
India. Tel: +91-87890161260; E-mail: barneycastel-
lano@gmail.com

References

[1] Stacchiotti S, Frezza AM, Blay JY, Baldini EH,
Bonvalot S, Bovée JVMG, Callegaro D, Casali
PG, Chiang RC, Demetri GD, Demicco EG, De-
sai J, Eriksson M, Gelderblom H, George S,
Gounder MM, Gronchi A, Gupta A, Haas RL,
Hayes-Jardon A, Hohenberger P, Jones KB,
Jones RL, Kasper B, Kawai A, Kirsch DG,
Kleinerman ES, Le Cesne A, Lim J, Chirlaque
Lopez MD, Maestro R, Marcos-Gragera R, Mar-
tin Broto J, Matsuda T, Mir O, Patel SR, Raut CP,
Razak ARA, Reed DR, Rutkowski P, Sanfilippo
RG, Sbaraglia M, Schaefer IM, Strauss DC,
Sundby Hall K, Tap WD, Thomas DM, van der
Graaf WTA, van Houdt WJ, Visser O, von Meh-
ren M, Wagner AJ, Wilky BA, Won YJ, Fletcher
CDM, Dei Tos AP and Trama A. Ultra-rare sarco-
mas: a consensus paper from the Connective
Tissue Oncology Society community of experts
on the incidence threshold and the list of
entities. Cancer 2021; 127: 2934-2942.

de Pinieux G, Karanian M, Le Loarer F, Le Guel-
lec S, Chabaud S, Terrier P, Bouvier C, Batistel-
la M, Neuville A, Robin YM, Emile JF, Moreau A,
Larousserie F, Leroux A, Stock N, Lae M, Collin
F, Weinbreck N, Aubert S, Mishellany F, Char-
on-Barra C, Croce S, Doucet L, Quintin-Rouet |,
Chateau MC, Bazille C, Valo I, Chetaille B, Or-
tonne N, Brouchet A, Rochaix P, Demuret A,
Ghnassia JP, Mescam L, Macagno N, Birtwisle-

(2]

Int J Clin Exp Pathol 2024;17(3):83-89


mailto:barneycastellano@gmail.com
mailto:barneycastellano@gmail.com

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

88

Hemangioendothelioma case report

Peyrottes |, Delfour C, Angot E, Pommepuy |,
Ranchere D, Chemin-Airiau C, Jean-Denis M,
Fayet Y, Courréges JB, Mesli N, Berchoud J,
Toulmonde M, ltaliano A, Le Cesne A, Penel N,
Ducimetiere F, Gouin F, Coindre JM and Blay JY;
NetSarc/RePPS/ResSos and French Sarcoma
Group- Groupe d’Etude des Tumeurs Osseuses
(GSF-GETO) networks. Nationwide incidence of
sarcomas and connective tissue tumors of in-
termediate malignancy over four years using
an expert pathology review network. PLoS One
2021; 16: e0246958.

Mentzel T, Beham A, Calonje E, Katenkamp D
and Fletcher CD. Epithelioid hemangioendo-
thelioma of skin and soft tissues: clinicopatho-
logic and immunohistochemical study of 30
cases. Am J Surg Pathol 1997; 21: 363-374.
Dail DH, Liebow AA, Gmelich JT, Friedman PJ,
Miyai K, Myer W, Patterson SD and Hammar
SP. Intravascular, bronchiolar, and alveolar tu-
mor of the lung (IVBAT). An analysis of twenty
cases of a peculiar sclerosing endothelial tu-
mor. Cancer 1983; 51: 452-464.

Weiss SW and Enzinger FM. Spindle cell he-
mangioendothelioma. A low-grade angjosarco-
ma resembling a cavernous hemangioma and
Kaposi’s sarcoma. Am J Surg Pathol 1986; 10:
521-530.

Weissferdt A and Moran CA. Epithelioid he-
mangioendothelioma of the bone: a review
and update. Adv Anat Pathol 2014; 21: 254-
259.

Kuzu |, Bicknell R, Harris AL, Jones M, Gatter
KC and Mason DY. Heterogeneity of vascular
endothelial cells with relevance to diagnosis of
vascular tumours. J Clin Pathol 1992; 45: 143-
148.

Miettinen M, Lindenmayer AE and Chaubal A.
Endothelial cell markers CD31, CD34, and
BNH9 antibody to H- and Y-antigens—evalua-
tion of their specificity and sensitivity in the
diagnosis of vascular tumors and comparison
with von Willebrand factor. Mod Pathol 1994;
7: 82-90.

Pusztaszeri MP, Seelentag W and Bosman FT.
Immunohistochemical expression of endothe-
lial markers CD31, CD34, von Willebrand fac-
tor, and Fli-1 in normal human tissues. J Histo-
chem Cytochem 2006; 54: 385-395.

Verbeke SL, Bertoni F, Bacchini P, Sciot R,
Fletcher CD, Kroon HM, Hogendoorn PC and
Bovée JV. Distinct histological features charac-
terize primary angiosarcoma of bone. Histopa-
thology 2011; 58: 254-264.

Mankey CC, McHugh JB, Thomas DG and Lu-
cas DR. Can lymphangiosarcoma be resurrect-
ed? A clinicopathological and immunohisto-
chemical study of lymphatic differentiation in
49 angiosarcomas. Histopathology 2010; 56:
364-371.

[12]

[13]

(15]

(16]

(17]

(18]

(19]

[20]

Miettinen M and Fetsch JF. Distribution of ker-
atins in normal endothelial cells and a spec-
trum of vascular tumors: implications in tumor
diagnosis. Hum Pathol 2000; 31: 1062-1067.
Ohsawa M, Naka N, Tomita Y, Kawamori D,
Kanno H and Aozasa K. Use of immunohisto-
chemical procedures in diagnosing angiosar-
coma. Evaluation of 98 cases. Cancer 1995;
75: 2867-2874.

Guo Q, Xue J, Xu L, Shi Z and Zhou B. The clini-
cal features of epithelioid hemangioendotheli-
oma in a Han Chinese population: a retrospec-
tive analysis. Medicine (Baltimore) 2017; 96:
e7345.

Wu X, Li B, Zheng C, Hong T and He X. Clinical
characteristics of epithelioid hemangioendo-
thelioma: a single-center retrospective study.
Eur J Med Res 2019; 24: 16.

Choi JH and Ro JY. The 2020 WHO Classifica-
tion of Tumors of Soft Tissue: selected chang-
es and new entities. Adv Anat Pathol 2021; 28:
44-58.

Lau K, Massad M, Pollak C, Rubin C, Yeh J,
Wang J, Edelman G, Yeh J, Prasad S and Wein-
berg G. Clinical patterns and outcome in epi-
thelioid hemangioendothelioma with or with-
out pulmonary involvement: insights from an
internet registry in the study of a rare cancer.
Chest 2011; 140: 1312-1318.

Rosenbaum E, Jadeja B, Xu B, Zhang L, Aga-
ram NP, Travis W, Singer S, Tap WD and An-
tonescu CR. Prognostic stratification of clinical
and molecular epithelioid hemangioendotheli-
oma subsets. Mod Pathol 2020; 33: 591-602.
Casali PG, Abecassis N, Aro HT, Bauer S, Biagi-
ni R, Bielack S, Bonvalot S, Boukovinas |, Bo-
vee JVMG, Brodowicz T, Broto JM, Buonadonna
A, De Alava E, Dei Tos AP, Del Muro XG, Dileo P,
Eriksson M, Fedenko A, Ferraresi V, Ferrari A,
Ferrari S, Frezza AM, Gasperoni S, Gelderblom
H, Gil T, Grignani G, Gronchi A, Haas RL, Has-
san B, Hohenberger P, Issels R, Joensuu H,
Jones RL, Judson [, Jutte P, Kaal S, Kasper B,
Kopeckova K, Krakorova DA, Le Cesne A, Lu-
gowska |, Merimsky O, Montemurro M, Panta-
leo MA, Piana R, Picci P, Piperno-Neumann S,
Pousa AL, Reichardt P, Robinson MH, Rutkows-
ki P, Safwat AA, Schoffski P, Sleijfer S, Stacchi-
otti S, Sundby Hall K, Unk M, Van Coevorden F,
van der Graaf WTA, Whelan J, Wardelmann E,
Zaikova O and Blay JY; ESMO Guidelines Com-
mittee and EURACAN. Soft tissue and visceral
sarcomas: ESMO-EURACAN Clinical Practice
Guidelines for diagnosis, treatment and follow-
up. Ann Oncol 2018; 29 Suppl 4: iv51-iv67.
Rosenthal DI, Treat ME and Mankin HJ. Treat-
ment of epithelioid hemangioendothelioma of
bone using a novel combined approach. Skel-
etal Radiol 2001; 30: 219-222.

Int J Clin Exp Pathol 2024;17(3):83-89



[21]

[22]

[23]

[24]

[25]

[26]

89

Hemangioendothelioma case report

Charfi L, Mrad K, Karray S, Sassi S, Driss M,
Abbes | and Ben Romdhane K. Epithelioid he-
mangioendothelioma of bone complicated by
femoral fracture. Rev Chir Orthop Reparatrice
Appar Mot 2005; 91: 788-91.

Kabukguoglu F, Kabukguoglu Y, Livaoglu A,
Ozagari A, Armagan R and Kuzgun U. Epitheli-
oid hemangioendothelioma of bone. Acta Or-
thop Traumatol Turc 2006; 400: 324-8.

Kerry G, Marx O, Kraus D, Vogel M, Kaiser A,
Ruedinger C and Steiner HH. Multifocal epithe-
lioid hemangioendothelioma derived from the
spine region: case report and literature review.
Case Rep Oncol 2012; 5: 91-98.

Bisbinas |, Karabouta Z, Georgiannos D, Lam-
pridis V and Badekas A. Multifocal epithelioid
hemangioendothelioma of the foot and ankle:
a case report. J Orthop Surg 2014; 22: 122-
125.

Kumar RP, Smith DA, Hilton CJ and Parums DV.
A case of epithelioid hemangioendothelioma
(EHE) of the lung with bronchial brushing cytol-
ogy. Cytopathology 1999; 10: 132-6.

Kelahan LC, Sandhu FA and Sayah A. Multifo-
cal hemangioendothelioma of the lumbar
spine and response to surgical resection and
radiation. Spine J 2015; 15: e49-56.

(27]

(28]

[29]

[30]

(31]

Zhang PJ, Livolsi VA and Brooks JJ. Malignant
epithelioid vascular tumors of the pleura: re-
port of a series and literature review. Hum
Pathol 2000; 31: 29-34.

Rao M, ChenY, Huang Z, Zhu Y and Xiao X. FDG
PET/CT findings of multifocal epithelioid he-
mangioendotheliomas of the bones. Clin Nucl
Med 2015; 40: 821-822.

Fairfax A, Dey CB and Shaves S. Multifocal epi-
thelioid hemangioma of the metacarpal bones:
a case report. Radiol Case Rep 2019; 14:
1467-1472.

Yao W, Li K, Wang Z, Dong K and Zheng S. Ret-
roperitoneal kaposiform hemangioendothelio-
ma complicated by kasabach-Merritt phenom-
enon and obstructive jaundice: a retrospective
series of 3 patients treated with sirolimus. Pe-
diatr Dermatol 2020; 37: 677-80.
Karasavvidou F, Barbanis S, Gravas S, loannou
M, Oeconomou A, Pappa D, Melekos MD and
Koukoulis G. Primary renal epithelioid heman-
gioendothelioma. Onkologie 2009; 32: 203-
205.

Int J Clin Exp Pathol 2024;17(3):83-89



