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Purpose: Soft tissue hemangioendothelioma (STHE) is a rare vascular tumor, which has a similar prognosis to borderline malignancy. 
The disease is poorly understood in pediatric cases because of its low incidence; therefore, we investigated treatment strategies for 
STHE in children.
Methods: We retrospectively analyzed 8 patients with STHE, who were pathologically confirmed between January 1995 and June 2015. 
The median duration of follow-up was 72 months.
Results: Five were male and the median age at the time of surgery was 1.2 years. Six patients presented with a palpable mass, and 2 pa-
tients experienced facial paralysis. The median tumor size was 4.0 cm. The following tumor locations were observed head (2 patients), 
neck (2 patients), chest wall (1 patient), sacrococcyx (1 patient), upper limb (1 patient), and lower limb (1 patient). The patients under-
went either microscopic complete resection (R0) (3 patients), macroscopic complete resection (R1) (2 patients), or macroscopic in-
complete resection (R2) (3 patients). After histopathological examination, 6 patients were diagnosed with kaposiform hemangioendo-
thelioma (HE), one with retiform HE, and one with epithelioid HE. Postoperative sequelae occurred as gait disturbance, hearing impair-
ment, and vocal cord palsy. Tumor recurrence or regrowth occurred in 4 patients. These patients underwent reoperation and IFN ther-
apy; however, in the patient with epithelioid HE, metastasis to the scalp occurred after these therapies. The patient with the head tumor 
who underwent R2 resection, underwent resection three more times, but died 11 months after the first surgery. 
Conclusion: When treating STHE in children, R0 resection should be first considered, but recurrence and metastasis should be moni-
tored depending on the size, pathology, and location of the lesion. When major sequelae are expected, function-preserving surgery 
could be considered, depending on tumor location, size, and nearby organs.
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INTRODUCTION

Soft tissue hemangioendothelioma (STHE) is a rare 

vascular tumor, characterized by an increase in the blood 

vessel endothelial cells of soft tissue. Its prognosis lies 

between that of benign hemangioma and malignant an-

giosarcoma [1]. 

The most common presentation of STHE is a palpable 

mass. Surgical treatment has been recommended for 

STHE because it displays the characteristics of border-

line malignancy. The prognosis of STHE depends on the 

tumor location, size, resection margin, pathologic sub-

type, and grade [1-3]. 

The prognosis of STHE for children in poorly under-

stood, due to its rarity in this age group. In this study, we 

review the clinical characteristics of 8 pediatric cases and 

the results of their treatment, and we discuss prognostic 

factors regarding STHE in children.

METHODS

We retrospectively analyzed data from the medical re-

cords of 8 patients with STHE, who were diagnosed at 

Seoul National University Hospital through histopatho-

logical examination between January 1995 and June 

2015. We evaluated the clinical presentation, diagnosis, 
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Table 1. Postoperative Status of Patients with Soft Tissue Hemangioendothelioma

Resec-

tion

No. of 

patients

Age at 

operation 
(yr)

Site of 

origin

Mass 

size 
(cm)

Pathology
Postop.

CTx.

Major 

sequelae

Tx. after 

recurrence

F/U 

period 
(mo)

Present status 

(F/U period after re-op.)

R0 3 0.3 Neck 2.5 KHE - - - 165 NED
2.4 Chest wall 6.5 RHE - - - 60 NED

11.8 Upper limb 3.5 KHE (FNCLCC 2) - Arm weakness Re-op. (R0) & IFN 28 NED (20 mo)
R1 2 1.0 Lower limb 4.5 KHE IFN Gait disturbance Re-op. (R1) & IFN 113 Remission (25 mo)

1.1 Sacrococcyx 3.4 EHE (FNCLCC 2) IFN - Re-op. (R1) & IFN 4 Metastasis (scalp, 2 mo)
R2 3 1.3 Head 6.0 KHE IFN Deafness - 92 No progression

12.2 Neck 8.0 KHE - - - 147 No progression
1.0 Head 3.0 KHE IFN Vocal cord palsy Re-op. (R2) 16 Regrowth (dead)

R0, microscopic complete resection; R1, macroscopic complete resection; R2, incomplete macroscopic resection; KHE, kaposiform hemangioendo-

thelioma; RHE, retiform hemangioendothelioma; EHE, epithelioid hemangioendothelioma; FNCLCC 2, French Federation Nationale des Centers de Lutte 
Contre le Cancer grade 2; Postop., postoperative; CTx., chemotherapy; Tx., treatment; Re-op., re-operation; F/U, follow-up; NED, no evidence of 

disease. 

treatment, and post-treatment status for each case. Soft 

tissue includes connective tissues such as tendons, liga-

ments, fascia, skin, fibrous tissues, fat, and synovial 

membranes, as well as non-connective tissues such as 

muscles, nerves, and blood vessels [1]. We excluded he-

mangioendothelioma (HE) of the liver, lungs, and 

pancreas. 

We categorized surgical resection into three subtypes; 

microscopic complete resection (R0), macroscopic com-

plete resection (R1) (in which complete resection was 

conducted macroscopically, but HE cells were confirmed 

microscopically in the resection margins), and macro-

scopic incomplete resection (R2). 

The median duration of patient monitoring was 72 

months (range, 4-165 months). Current patient status 

was divided into five categories; no evidence of disease, 

remission, no progression, recurrence, and regrowth. 

Remission referred to cases in which the patient showed 

no HE-related symptoms after R1. No progression re-

ferred to cases where remnant tumors showed no signs of 

regrowth, and the patient did not experience any addi-

tional symptoms after R2. 

We conducted this study in compliance with the prin-

ciples of the Declaration of Helsinki. This study was re-

viewed and approved by the Institutional Review Board 

of Seoul National University Hospital (IRB no. 

1207-082-418). The informed consent was waived.

RESULTS

Of the 8 patients, 5 were male and 3 were female. The 

median age at the time of surgery was 1.2 years (range, 3 

months to 12.2 years). The clinical presentation of 6 of 

the patients was a palpable tumor, and the other 2 pa-

tients presented with facial paralysis. The following tu-

mor locations were observed head (2 patients), neck (2 

patients), chest wall (1 patient), sacrococcyx (1 patient), 

upper limb (1 patient), and lower limb (1 patient). 

Radiologic evaluation was performed before surgery us-

ing one or more of the following techniques: ultra-

sonography (2 patients), CT (4 patients), and MRI (5 pa-

tients). The imaging results led to suspected diagnoses of 

hemangioma (4 patients), schwannoma (1 patient), ter-

atoma (1 patient), desmoid tumor (1 patient), and an un-

identifiable malignant tumor (1 patient). The median tu-

mor size was 4.0 cm (range, 2.5-8.0 cm). Incisional biop-

sy was performed before surgery in 3 patients, and the 

pathologic results suggested hemangioma, histiocytoma 

and HE, respectively. All of the patients in this study 

showed normal platelet counts and coagulation profiles, 

with no accompanying Kasabach-Merritt syndrome [4]. 

The initial treatment for all 8 patients was surgical re-

section (Table 1). Of these, 3 patients underwent micro-

scopic complete resection (R0), 2 patients underwent 

macroscopic complete resection (R1), and 3 patients un-

derwent macroscopic incomplete resection (R2). The R2 

resection tended to be performed for head and neck le-
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sions, particularly if the lesion was large, and adjacent to 

major vessels and cranial nerves.

Histopathological examination after surgery con-

firmed kaposiform HE in 6 patients, retiform HE in 1 pa-

tient, and epithelioid HE in 1 patient. Tumor grade 2 was 

confirmed in 2 patients, according to the French 

Federation Nationale des Centers de Lutte Contre le 

Cancer (FNCLCC) grading system [5]. 

After surgical resection, the main sequelae were gait 

disturbance, which occurred in the patient with STHE of 

the lower limb (R1), and vocal cord palsy and hearing 

impairment, which occurred in patients with STHE of 

the head (R2). 

Four patients (R1, 2 patients; R2, 2 patients) were 

treated with adjuvant IFN therapy. Additionally, 4 pa-

tients underwent second surgery (R0, 1 patient; R1, 2 pa-

tients; and R2, 1 patient). Three patients received IFN 

therapy due to recurrence or regrowth, including 2 pa-

tients who were diagnosed as FNCLCC grade 2. One pa-

tient, who underwent R2 resection for a head lesion, un-

derwent resection 3 more times, but died 11 months after 

the first surgery, due to local progression. Currently, 6 

patients are doing well, without recurrence. However, 

distant metastasis to the scalp was observed in 1 patient 

with epithelioid HE of the sacrococcyx (FNCLCC grade 

2), despite reoperation and IFN therapy. The scalp mass 

was excised and the patient is currently receiving oral 

cyclophosphamide therapy.

DISCUSSION

Until now, it has been difficult to diagnose and predict 

the degree of malignancy of STHE, before surgery [6,7]. 

Even though radiologic studies (ultrasonography, CT, 

and MRI) and histopathological evaluation (fine-needle 

aspiration cytology and incisional biopsy) could be help-

ful in the diagnosis of STHE, previous studies have 

shown that it is difficult to diagnose STHE accurately us-

ing fine-needle aspiration cytology [8,9]. When the tu-

mor is not thought to be simple hemangioma, incisional 

biopsy may provide an exact diagnosis and an estimation 

of the malignancy grade [1]. However, for pediatric pa-

tients, incisional biopsy is limited by its high false-neg-

ative rate and the need for general anesthesia. In the 

present study, no patients were accurately diagnosed by 

preoperative radiologic examination, and only 1 of the 3 

patients who had an incisional biopsy was diagnosed with 

HE accurately. Therefore, either incisional or excisional 

biopsies must also be performed to achieve accurate di-

agnosis in pediatric patients.

The primary treatment of STHE is surgical resection. 

R0 is usually recommended, because STHE is not a be-

nign tumor in most cases. If R0 resection is not achieved, 

there may be a high risk of recurrence and metastasis, 

which could decrease overall survival rate [3,10,11]. 

However, it is debatable whether extensive radical 

surgery should be conducted, like in cases of angiosarco-

ma [3,10]. The prognosis of STHE differs from that of 

malignant vascular tumors, and even high-risk epi-

thelioid HEs have better prognoses than angiosarcomas 

[3,10,12]. In this study, some patients achieved a stable 

state after partial resection (even R2). In addition, 3 pa-

tients experienced major sequelae after surgery, such as 

gait disturbance, hearing impairment, and vocal cord 

palsy. Therefore, function-preserving surgery seems ad-

visable when radical resection could lead to major side 

effects.

Although chemotherapy would be helpful in treating 

STHE with Kasabach-Merritt syndrome, the scope of 

chemotherapy in treating STHE alone remains unclear. 

[11,13-15]. Only a few previous studies have shown the 

benefits of adjuvant chemotherapy, and the results were 

highly estimated. In these reports, either combination 

therapy or mono-therapy was used, consisting of ste-

roids, IFNs, mechanistic target of rapamycin (mTOR) 

inhibitors, and/or chemotherapeutic agents such as vin-

cristine [3,6]. In the present study, 3 of the 4 patients who 

underwent IFN chemotherapy after surgery eventually 

showed regrowth and/or distant metastasis. We suggest 

the need for further research on the role of IFN therapy 

for treating STHE.

There are generally three isoforms of HE; an inter-

mediate-locally aggressive isoform (kaposiform), an in-

termediate-rarely metastasizing isoform (retiform/com-

posite), and a malignant isoform (epithelioid) [1,2]. 

Pathologic isoforms exhibit differences in malignancy, 

recurrence, metastasis, and prognosis. Kaposiform HE 

may have a prognosis that lies between a benign and ma-
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lignant tumor, because it can re-grow locally, but usually 

does not metastasize. Using immunohistochemistry, HE 

isoforms can be differentiated from other endothelial tu-

mors, such as angiosarcoma and tufted angioma [6]. For 

example, the expression of CD34 and CD31 indicates ka-

posiform HE, and the expression of CD31, Friend leuke-

mia integration 1 transcription factor (FLI-1), and er-

ythroblast transformation-specific (ETS)-related gene 

(ERG), indicates epitheloid HE [6,10]. 

The prognosis for kaposiform HE accompanied by 

Kasabach-Merritt syndrome depends not on the HE it-

self, but on the Kasabach-Merritt syndrome [6]. 

Retiform/composite HE shows a recurrence rate and 

metastasis rate of less than 2% [1,2]. Epithelioid HE has 

recurrence rate of 10% to 15%, a metastasis rate of 20% 

to 30%, and a mortality rate of 10% to 20% [1,3,10]. 

Additionally, malignancy grade, such as the FNCLCC 

grade, which is one of the most commonly used systems 

in clinical practice for grading soft tissue sarcoma, is also 

reported to be an important prognostic factor [1,5]. 

In this study, out of 4 patients who showed recurrence 

or regrowth, one patient was diagnosed with epithelioid 

HE, and developed distant metastasis. Both patients with 

FNCLCC grade 2 tumors developed regrowth or recurrence. 

These results support previous evidence that pathologic 

subtype and FNCLCC grade are important prognostic 

factors for STHE.

This study is limited by the small study group size of 

8 people, and its retrospective nature. In order to over-

come these limitations, it is necessary to carry out mul-

ti-center studies involving a larger number of patients.

In terms of prognosis, it is difficult to assert that com-

plete resection has a good prognosis with the results pre-

sented in this paper. As previously reported, recurrence 

and metastasis were confirmed in patients with epi-

theloid isoform, but there was only one patient, and defi-

nite conclusions could not be drawn. However, the 

FNCLCC grade was associated with recurrence and 

metastasis and could be a good prognostic factor for 

STHE. 

So, we could suggest that complete microscopic re-

section should be considered and attempted first, when 

treating STHE in children. However, since there are cas-

es of recurrence even after R0, long-term follow up is 

necessary to monitor tumor relapse in all patients. 

Conversely, major sequelae may arise after resection, 

depending on the size, pathology, including FNCLCC 

grade, and location of the tumor. Patient status after par-

tial resection should also be monitored for a number of 

years. Function-preserving surgery, rather than ex-

tensive complete resection, could be considered by eval-

uating the tumor location, size and nearby organs. 
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