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Abstract

Kaposiform hemangioendothelioma (KHE) is a rare vascular tumor of intermediate malignancy, with primary osseous involvement being exceptionally uncommon. We report the first case from India of femoral diaphyseal KHE in a 3-year-old boy who presented with recurrent fractures and thigh swelling. Diagnosis was confirmed by histopathology and immunohistochemistry. The patient underwent wide excision of the femoral diaphysis with maternal fibular allograft reconstruction. At 11 months, graft displacement and non-union required revision surgery with a second maternal fibular strut, after which stable function was achieved. This case demonstrates the feasibility of maternal fibular allograft in pediatric bone KHE and emphasizes the need for close follow-up due to graft-related complications.

Introduction

Kaposiform hemangioendothelioma (KHE) is a neoplasm originating mainly from blood vessels and has a low propensity for malignancy. This neoplasm mainly arises in soft tissue and retroperitoneum. Histological findings include a nodular arrangement of oval-to-spindle cells containing pale cytoplasm. Vascular spaces are in the form of slit-like channels in which red blood cells are trapped [3]. Treatment options include surgical excision with wide margins and adjuvant chemotherapy in various combinations. Very few case reports have been published on KHE of long bone worldwide. Here we present the very first published case report on KHE of diaphysis of femur from India.

Case Report

A 3-year-old boy presented to us with a history of recurrent fracture of right femur with trivial trauma managed by cast in outside facilities and recent onset of gradually progressive swelling of right thigh. He was evaluated with X-Ray and MRI of right thigh.

MRI: Suggestive of T2 hyperintense soft tissue mass in mid diaphysis of right femur with multiple hypointense foci within. There’s associated periosteal elevation in the proximal part of the lesion. Plane with SFA and SFV maintained.






[image: ]
Fig 1. Pre-op XRay

HPE with IHC: Showed low to intermediate grade spindle cell tumor, CD31-, CD34+, SATB2-, ERG+, The tumor cells were negative for HHV8 and LNA-1. Fli1 was unavailable in our institute. Overall features suggestive of kaposiform hemangioendothelioma.

Surgery: Femoral diaphysis was removed preserving 3 cm proximal and 2 cm distal femur and maternal non-vascularized fibular allograft was used for bony reconstruction with two plates and screw fixation. Post-op period was uneventful.
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Fig 2. Post op Fibula Allograft		 Fig 3. Maternal right fibula harvested

Follow-up: Patient was on regular follow-up and at the 11th month the follow-up X-Ray showed distal end of the bony graft was displaced with frank non-union and limb shortening. Re-operation was planned and the mother agreed on donating the opposite fibula for allograft fibula strut.
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Fig 4. 9th month follow up X-Ray
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Fig 5. 11th month follow-up X-Ray showing displaced fracture at distal end

Repeat Surgery: Previous plate removal, open reduction of displaced bony ends with plate fixation and fibular strut allograft was done using maternal femur. Steel-wire was used to stabilize the new fibular strut.
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Fig 6. Intra-op image			   Fig 7. Post-op X-Ray
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Fig 8. Left fibula of the mother has been harvested 

Review of Literature

Kaposiform hemangioendothelioma (KHE), name coined by Zukerberg et al. in 1993, is a rare and locally aggressive endothelial neoplasm that often involves the entire dermis and extends into the subcutaneous tissue that mainly occurs in children and early adolescents. The tumor is characterized by lobular infiltrates of capillaries and spindled endothelial cells. KHE commonly affects the skin, deep soft tissues of extremities, head and neck, trunk, and retroperitoneum; less commonly, the mediastinum, spleen, bone and testis. It is  an entity distinct from infantile hemangioma (IH) because of its locally invasive growth, aggressive course and ‘focal Kaposi-like appearance’. KHE can occur with or without Kasabach-Merritt phenomenon (KMP), which is marked by severe thrombocytopenia and a variable degree of anemia. Most of the KHEs present with KMP, namely coagulopathic KHE, and cause significant mortality by fatal bleeding; whereas at least 90% of KMP are secondary to KHE. KHE has an incidence of 0.7/100.000/year. 

Macroscopically KHE is characterized by the presence of abundant vascular structures that infiltrate the surrounding soft tissues, and it is structured as a tender mass that causes pain when platelets congest within the vessels, and coagulation cascade is activated. Tumor nodules have irregular borders and they are composed of fascicles of spindle endothelial cells which are positive for vascular markers like Fli1, CD31 and CD34, and negative for HHV8, LNA-1 or Glut1, with a low Ki67 proliferative index, rare mitosis, no nuclear atypia, no necrosis. KHE doesn’t metastasize. The neoplastic cells form poorly canalized or slit-like blood vessels alternating with solid spindle areas. D2-40 and PROX1 stains the neoplastic spindle cells and lymphatic channels near the vascular lobules.

Zhou and coworkers provided evidence of a somatic translocation between chromosomes 13 and 16 at the bands of 13q14 and 16p13.3 in 10% of metaphase cells in KHE lesions with the presence of normal cells in the karyotype. Somatic activating GNA14 c.614A > T (p.Gln205Leu) mutation was found in 30% of KHE specimens, although these studies were weakened by small sample size. Somatic mutations in GNAQ and its paralogues (e.g., GNA11 and GNA14) have also been identified in many other vascular tumors, vascular malformations and solid tumors. GNAQ mutations whether are causative or whether they develop secondarily in KHE is yet to be discovered [5].


	Serial No
	Age
	Sex
	Site
	KMP
	Biopsy
	Management
	Literature

	1
	8y
	M
	Prox tibia & fibula
	No
	KHE
CD34 +
CD31 + 
HHF35 +
	WLE with bone allograft and plating
	DOI: 10.1007/s11805-007-0289-z

	2
	2y
	M
	Prox humerus
	No
	KHE
CD34+
D2-40 +
ERG +
	Vincristine chemotherapy
	DOI: 10.7759/cureus.21262

	3
	9y
	F
	Distal femur
	No
	KHE
	WLE
	DOI:10.1111/j.1440-1827.2011.02681.x

	4
	5y
	M
	Prox humerus
	No
	KHE
CD31 +
CD34 +
Fli1 +
D2-40 +
	WLE
	DOI:10.1111/j.1440-1827.2011.02681.x

	5
	15y
	F
	Left Meta-
tarsals
	No
	KHE
CD31 +
CD34 +
D2-40 +
	Embolization f/b Syme amputation
	DOI: 0.1002/pbc.
29392

	6
	5y
	M
	Left distal femur
	No
	KHE
CD31 +
CD34 +
D2-40 +
	1) WLE with bone graft
2) Sirolimus after recurrence at 9 month follow-up
	DOI: 0.1002/pbc.
29392

	7
	3y
	M
	Right femur diaphysis
	No
	KHE
CD34+
ERG+
	1) WLE with fibula allograft and plating
2) Open reduction and plating with allograft fibula strut for fracture at 11 month follow-up
	Our case study



Table 1. Comparison among reported cases of long bone KHE



Discussion
Most documented KHE cases originate outside bone, with osseous involvement mainly secondary. Due to limited published data, a standardized treatment protocol for primary bone KHE does not exist. This case documents a primary KHE of a long bone without cutaneous involvement or KMP association. For young patients without KMP, complete surgical excision is the preferred treatment. However, because of the tumor’s infiltrative pattern, surgery is not always feasible. For unresectable or residual tumors, therapies such as corticosteroids, vincristine, interferon-alpha, aspirin, ticlopidine, cyclophosphamide, and mTOR inhibitors have been used. Sirolimus is now considered first-line therapy, with vincristine and corticosteroids reserved for cases with KMP [4], [5]. Since KHE may regress over time, conservative management is an option if symptoms are controlled and limb salvage is not possible [4]. Further studies are necessary to validate these approaches and establish standardized treatment protocols.
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