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ABSTRACT

Background: Kaposiform hemangioendothelioma (KHE) is a rare, locally aggressive vascular tumor of

childhood. It has been most commonly reported in the trunk, retroperitoneum, and extremities, but cases involving
the head and neck have been described. While thought to have limited metastatic potential, it is associated with
Kasabach-Merritt syndrome (KMS), a consumptive coagulopathy and profound thrombocytopenia that is associated

with significant mortality. Twelve cases of KHE with bony involvement have previously been reported. Of these, only 2
involved the spine, and both were managed with medical therapy alone.

Case Presentation: We report the first case of spinal KHE causing spinal cord compression managed with

surgical excision presented in the literature to date.
Conclusions: There are a number of treatment modalities outlined in the literature. The lack of a consensus is due

to the varying methods of presentation, difficulty in diagnosis, and disease rarity. Our case highlights the potential speed
of local growth of this tumor, meaning that excision may be a technical challenge, especially when there is epidural

extension. Treating clinicians should be aware of the risk of progression beyond the initial tumor boundaries to involve
new vertebrae.

Tumor

Keywords: kaposiform hemangioendothelioma (KHE), Kasabach-Merritt syndrome (KMS), vascular tumor, malignant
cord compression

BACKGROUND

Kaposiform hemangioendothelioma (KHE) is a
rare, locally aggressive vascular tumor of childhood

and adolescence with equal gender ratio.1 It was first
described by Zuckerberg et al2 in 1992. It has been

most commonly reported in the trunk, retroperito-
neum and extremities, but cases involving the head

and neck have been described.3–5 It classically
originates on the skin with a solitary red to purple
plaque with poorly defined margins.6,7

It has limited metastatic potential and is associ-
ated with Kasabach-Merritt syndrome (KMS), a

consumptive coagulopathy associated with the risk
of catastrophic hemorrhage from invasion into local

structures.8,9

Twelve cases of KHE with bony involvement
have been reported. Of these, only 2 involved the

spine, and both were managed with medical therapy
alone (Table). We report a case of KHE presenting

with back and leg pain without cutaneous changes
or coagulopathy (KMS). This is the first case of
spinal KHE causing neurological compromise

managed with surgical excision presented in the

literature to date.10

CASE PRESENTATION

A 5-year-old previously well girl complained of

sudden onset of bilateral lower limb weakness and

back pain following a fall. Observations and blood

results were unremarkable.

Imaging showed an L1 compression fracture and

a left-sided lobular soft tissue mass with extradural

spinal cord compression. The mass maximally

measured 5 cm cranio-caudally and extended into

the posterior elements (Figure 1). Magnetic reso-

nance imaging (MRI) revealed isointense signal

abnormality on T1-weighted images and hyperin-

tense signal abnormality on T2-weighted images

(Figures 2 and 3). The tumor circumferentially

encased the theca.

She was given a 3-month course of high-dose oral

corticosteroids at the admitting hospital in the

Middle East, which led to the development of severe

Cushingoid types of features and seizures. The
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patient was then referred to our spinal oncological
tertiary service in London.

Percutaneous needle biopsy was performed.
Histologic sections consisted of a lobulated prolif-
eration of thin-walled blood vessels with a promi-
nent spindled pericytic component consistent with
KHE. The lobulated vascular proliferation exhibit-
ed immunoreactivity for CD31, an immunomarker
specific for vascular endothelium (Figure 4, left and
right).

A 2-stage anterior maximal debulking procedure

and posterior instrumented stabilization was per-

formed, as en bloc resection was not thought to be

technically feasible (Figure 5, left and right). This

led to a marked improvement in her neurological

features and return to ambulation. Due to visa

limitations, the patient returned to her native

country, and adjuvant treatment was not given at

that stage.

Table. Existing reports of Paediatric kaposiform hemangioendothelioma with bony involvement in the medical literature to date.

Study Age Sex Location

Cutaneous

Lesions?

Kasabach-

Merritt

Phenomenon? Treatment Outcome

Lyons et al1 2 y Male Temporal bone, neck Yes No Excision ANED
Lisle et al10 6 y Female T11–L2 vertebrae No No Thalidomide, celecoxib AWD
Ma et al11 9 y Female Femur No No Excision ANED

5 yrs Male Humerus No No Excision ANED
Lalaji et al12 1 y Female Temporal bone, lateral mass,

C1 vertebra,
occipital bone, ear

Yes Yes Oral prednisolone Unknown

Gruman et al13 2 y Female Mandible, maxilla, cheek Yes No Interferon-a2b, prednisolone AWD
Mac-Moune
Lai et al14

5 mo Female Humerus Yes n/a Excision AWD

2 y Male Radius, ulna forearm Yes Yes Amputation, radiotherapy, ANED
De Fatta
et al 15

3 y Male Hard palate, soft palate,
mucosa, submucosa

Yes n/a Excision ANED

Zhu et al16 14 y Female T8–T9 vertebrae, rib heads
of T8–T9

No No Deformity correction (no
excision or other therapy)

AWD (no significant
growth)

Alonso Arroyo
et al17

7 y Male Scapula Yes Yes Prednisolone, vincristine,
cyclophosphamide, then
aspirin and interferon-a2b

AWD

4 mo Female Scapula Yes Yes Prednisolone, vincristine,
interferon-a2b, then
ticlopidine and aspirin

AWD

Abbreviations: ANED, alive with no evidence of disease; AWD, alive with disease; n/a, not available.

Figure 1. Sagittal MRI scan of the thoracolumar spine, September 2016.

Figure 2. MRI scan, axial view through the level of the lesion T1, September

2016.
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At 6-month review, the patient described wors-
ening right knee pain. Bowel and bladder function
remained intact, and ambulation was unaffected.

Repeat MRI scan showed extensive local recurrence
at L1/2, with the L2 and T12 vertebrae, previously
spared, also now invaded by tumor (Figures 6 and

7).

A revision debulking resection was performed.
This was complicated by significant hemorrhage

from the tumor bed. Postoperative MRI (Figures 8
and 9) showed significant epidural hematoma with

an ongoing risk of cord compression. Further
surgery was not attempted due to the risk of
catastrophic hemorrhage.

The patient received postoperative oral dexa-
methasone (0.3 mg/kg/d). After 10 days, she
recovered normal neurological function. Adjuvant
treatment was then planned. Again, she was unable
to remain in the United Kingdom and was treated in
Turkey. Radiotherapy from T12 to L2 was under-
taken. A course of oral sirolimus was attempted but
was poorly tolerated, with a deterioration in back
and leg pain, and so was discontinued. At 3-month
review, the patient remained ambulant, with signif-
icant regression of the tumor on follow-up MRI. At
24-month clinical review, she remained neurologi-
cally normal. No further adjuvant treatment has
been required. She has developed a mild kyphotic
lumbar deformity secondary to her pathological
fractures and surgical fixation.

Given the intralesional nature of the excision, she
will require long-term radiological follow-up into
adulthood, and intervention for her lumbar defor-
mity may be required.

DISCUSSION AND CONCLUSIONS

KHE is a vascular neoplasm of intermediate
malignancy, with a local infiltrative growth pattern
and low-grade histomorphological features.11,18 Its
biological behavior lies between infantile hemangi-
oma and angiosarcoma.19

Pathological classification highlights a differenti-
ation between infantile hemangioma, tufted angio-
ma (TA), and KHE; however, some authors have
described tumors exhibiting features that lie on a
transitional spectrum between TA and KHE, even
in specimens from the same patient20 (Table). KHE
generally affects soft tissues, often with KMS, and
has rarely been reported to affect bone. Twelve cases

Figure 3. MRI scan, axial view through the level of the lesion T2, September

2016.

Figure 4. High-power view shows glomeruloid-like areas characterized by small, thin-walled vascular channels merging with rounded, epithelioid cells (stain:

hematoxylin and eosin; original magnification 3600; left). Immunohistochemistry for CD31 highlights small, slitlike vascular spaces of KHE (original magnification

3600; right).
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of pediatric KHE involving bone have been

previously described (Table).

Diagnosis of KHE is classically associated with

KMS (characterized by profound thrombocytope-

nia, hemolytic anemia, and coagulopathy). While

KMS is exclusively a recognized secondary of both

TA and KHE, the literature suggests that KHE

occurs in the absence of KMS in 29%–43% of

cases.20,21 In the absence of cutaneous changes or

KMS, KHE is a diagnostic challenge that may

require biopsy, as clinical, laboratory, and radio-

graphic features may be nonspecific. Radiographic

bony invasion resembles rhabdomyosarcoma or

aggressive fibromatosis, while differential diagnoses

can be extensive and include tuberculosis, lympho-

ma, and round cell tumor.

Ryu et al22 present a series of 12 patients and

summarize common radiographic findings. On

unenhanced computed tomography, 86% exhibited

homogenous iso-attenuation with adjacent muscle,

Figure 5. Lateral x-ray of the thoracolumbar spine, October 2016 (left).

Anteroposterior x-ray of the whole spine, October 2016 (right).

Figure 6. MRI scan of the thoracolumbar spine, February 2017.

Figure 7. T2 MRI scan, axial view through the level of the lesion, February

2017.

Figure 8. Sagittal T2 MRI scan of the thoracolumar spine, April 2017.
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while only one case was homogeneously hypodense
relative to muscle. After administration of contrast
media, all exhibited heterogeneous enhancement.
On MRI, all KHEs were heterogeneous and
hyperintense relative to muscles on T2-weighted
images.22

Enjolras et al23 present a series of 22 cases. They
report that KHEs exhibit ‘‘ill-defined margins and
are characterised by multiplanar involvement, dif-
fuse enhancement, iso-intensity relative to muscle on
T1WI, hyperintensity on T2WI and destruction/
remodelling of adjacent bone.’’24

The literature reveals a wide range of MRI
findings regarding morphology, enhancement, and
signal intensity, reflecting both the rarity of the
condition and its variance in location of presenta-
tion.

Ryu et al22 categorize KHEs into 3 distinct
classifications: (1) well-defined solid mass, (2) solid
central mass with surrounding infiltrative regions,
and (3) infiltrative lesion without definite solid
regions. It is unclear whether this can be related to
KHEs arising in the spine, and no association
between classification and prognosis has yet been
reported in the literature.

Biopsy is not commonly performed in KMS due
to the risk of hemorrhage, so this must be excluded
at an early stage. Histologically, KHE is character-
ized by ‘‘nodules or solid sheets of cytologically
bland, monomorphic spindle cells forming sheets of

slitlike capillary spaces and areas of tightly packed
spindle cells . . . extravasation of red blood cells and
haemosiderin deposits.’’25

Fernandez et al14 report that KHE expresses
lymphatic markers, such as D2-40 and vascular
endothelial growth factor. It is also ‘‘typically’’
positive for CD34 and CD31 (Figure 4, right). There
are a number of treatment modalities outlined in the
literature.3,5,11,19,24,26

The lack of a consensus is due to the varying
methods of presentation, difficulty in diagnosis, and
disease rarity. Symptomatic KHE can progress
rapidly, and complete en bloc surgical excision is
thought to be a prime therapeutic option.26 How-
ever, no previous cases of en bloc surgical excision
of spinal KHE have been reported.

Our case highlights the potential speed of local
regrowth of this tumor, meaning that excision may
be a technical challenge, especially when there is
epidural extension. Weiss et al12 suggest that
retroperitoneal lesions are typically extensive and
unresectable, associated with KMS and with a high
mortality.

In our case, a several-month course of neo-
adjuvant prednisolone was given in the United Arab
Emirates prior to referral. This may have altered the
vascularity of the lesion prior to her first surgery.
During the first surgery, the tumor was relatively
easy to manipulate, and hemostasis was not
problematic. Embolization was avoided due to the
location of the tumor with severe compression of the
conus and concern regarding the potential for
deterioration in neurological function as a result.

Prior to the second debulking surgery, this
neoadjuvant steroid treatment did not occur. The
tumor was more vascular, and the bleeding associ-
ated with intralesional resection was more challeng-
ing. Medical management is based largely on the
treatment of other clinically aggressive vascular
malformations. Radiation,27 embolization,28 inter-
feron, and the chemotherapeutic regimen of actino-
mycin D, thalidomide, and vincristine23 have proved
useful in the treatment of isolated KHE. Manage-
ment of KMS complicates treatment, with a
multimodal approach using steroids, cytotoxic
agents, and interferon possibly required.30

The decision to treat an isolated, noncoagulo-
pathic KHE should be based on the size and
location of the lesion and the compressive or
infiltrative impact on surrounding structures. While
Lyons et al1 insist that KHE would not regress in

Figure 9. Sagittal MRI scan of the thoracolumar spine, April 2017.
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the absence of therapy, Zhu et al16 report a patient
with KHE manifesting as pediatric scoliosis, rapidly
progressing despite brace treatment. At 3-year
follow-up, their case showed lesion progression
despite the absence of resection or adjuvant therapy.

We present the first case of spinal KHE causing
spinal cord compression managed surgically in the
literature to date. Despite a lack of malignant
potential, this case highlights the potentially locally
aggressive nature of the lesion invading bone and
the risk of neurological compromise. This feature
makes en bloc resection with clear soft tissue
margins technically difficult.

A number of treatment options have been
reported with varying success on a variety of clinical
presentations. This case highlights the potential
pitfalls of debulking surgery alone when en bloc
resection is not possible and adds to the sparse
evidence base of this rare clinical entity.

We would suggest that neoadjuvant treatment
with steroids and/or embolization be performed
prior to surgery if possible and that intralesional
debulking be avoided whenever possible and to
strongly consider postoperative radiotherapy to the
tumor bed postresection in an effort to avoid
recurrence. We would be interested to know the
success of medical management or radiotherapy for
spinal cord compression secondary to infiltrative
epidural KHE without surgery, although in this case
we did not feel that a nonsurgical approach could be
justified in a 7-year-old girl who had developed
symptomatic spinal cord compression.
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