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Abstract

Background Kaposiform hemangioendothelioma (KHE) is a rare neoplasm of vascular origin. It may involve skin,
bone, connective tissue, and parenchymal organs, and it is difficult to make a definite diagnosis in the early stage
because Kasabach-Merritt phenomenon may occur in some cases.

Case presentation On June 12,2022, a 19-month boy was admitted to our department with the chief complaint

of flexion of the right hip joint for over 1 year. An exploratory laparotomy and pelvic lesion resection were conducted
and the resection of the iliopsoas muscle mass was performed. The intraoperative resection of the neoplasm con-
firmed the pathological diagnosis of kaposiform hemangioendothelioma. The vital signs of the child were stable

and recovered well after surgery, and the platelet and coagulation indices were normal.

Conclusion KHE is a rare disease in clinics, the number of confirmed cases in the world is still relatively few,

and the etiology and mechanism of the disease are still unknown, which could result in misdiagnose and delayed
treatment in the disease early stages. It is necessary to continue to collect relevant cases, to unify the standard treat-
ment guidelines as soon as possible, to reduce the mortality rate, and to improve the quality of life of the cases.
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Background

Kaposiform hemangioendothelioma (KHE) is a rare
endothelial-derived junctional angiosarcoma with poten-
tial to invade locally, which is more common in infants
and children, and is rare in adults [1]. Clinical manifes-
tations include the following: infiltrating invasion, local
compression, and fatal consumptive coagulation dysfunc-
tion, Kasabach-Merritt syndrome (KMP) with thrombo-
cytopenia [2]. Different sites of invasion result in different
clinical manifestations of KHE, about 88% of KHE cases
involve skin, and for the remaining 12% frequently
involve retroperitoneum; it can also involve extremity’s
deep muscles, bones and/or joints, mediastinum, and
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abdominal pelvic cavity [3]. Currently, the clinical inci-
dence rate of KHE is very low, and muscle tissue invasion
is extremely rare, and relevant reports of deep muscle tis-
sue KHE have not yet been reported in the world.

Case presentation

Chief complaint

A boy, 19 months old, was admitted to the hospital with
the chief complaint of the right hip joint flexion for a year.

History of present illness

A year before admission, the boy developed right hip
joint flexion which could not be straightened without
obvious cause. The parents did not pay attention to it at
the very beginning of the abnormality and assumed that
it was caused by the right plantar hemangioma, and did
not have systematic examination and treatment con-
ducted, resulting in progressive exacerbation. Ten days
prior to admission, it was found that the right hip joint
flexion was further aggravated than before. The lower
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limb of the affected side was atrophied compared with
the opposite, so he was sent to a hospital. The family vis-
ited our hospital for the sake of systematic diagnosis and
treatment. The outpatient clinic admitted this case to our
department on the diagnosis of abdominal mass.

History of pastillness

The boy was born at the gestational age of 28 weeks and
was admitted to our hospital with the diagnose of a pre-
term with very low birth weight. Systematic treatment
was for 46 days and was discharged after getting better.

Physical examination

When the boy was admitted, he had lucid mind, clear
speech, and no rash nor pigmentation; his pupils were
equal and round, he had normal light reflex, no conges-
tion in the pharynx, no abnormality in cardiopulmonary
examination, and soft abdomen; his liver and spleen
under the ribs untouched, no peristaltic wave or bowel
pattern were seen, and he had normal bowel sounds.
The right hip joint was flexed, could not be straight-
ened, slight internal rotation, the leg circumference of
the affected limb was smaller than the opposite side, and
the muscle tone of both lower limbs was fair. About 2x2
cm of hemangioma can be seen on the right foot sole, the
color faded on pressing, with no obvious pain and itch-
ing. There were no abnormalities in neurologic examina-
tion. Auxiliary examination: CT of the lower abdomen
showed a right iliopsoas muscle mass, and the size was
about 79x 62 x40 mm (A); full length bone X-ray indi-
cated that the right femur, tibia, and fibula were thinner
than the opposite, and the right lower limb was bent and
rotated (B) (Fig. 1). Before the operation, blood routine
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examination, biochemical, and coagulation function
were tested. Contraindications for operation, such as fail-
ure of systems and organs, hematological disorders, and
coagulation disorders, were checked; no abnormalities
were identified in the results. Preoperative assessment
revealed that the abdominal neoplasm was large with
speedy progress, the neoplasm boundary was not clear,
and there was possibility that the neoplasm was a malig-
nant one. It was also possible that the abundant blood
vessels around the neoplasm were present and the risk of
intraoperative bleeding might be high; therefore, it was
necessary to prepare blood prior to surgery.

Laboratory examinations

Immunohistochemistry

The first time examination: CD31 (+), CD34 (+), Ki-67
(2%+), ERG (partial +), SMA (+), WT1 (-), VEGE (-); the
second time: D2-40 (-), HHVS (-), S-100 (-).

Pathological diagnosis: (right iliopsoas muscle) kaposi-
form hemangioendothelioma.

CD31, CD34, and Fli are positive, indicating that the
tumor cells originate from vascular endothelial cells;
SMA positivity suggests the presence of pericyte compo-
nents within the tumor mass; Ki-67 positivity indicates a
relatively low proliferative activity of the tumor cells.

Final diagnosis
Right iliopsoas kaposiform hemangioendothelioma.

Treatment

Thorough preoperative preparation was conducted and
specific surgical approaches were planned, and surgi-
cal resection was performed. After the operation, the

Fig. 1 CT examination and X-ray. A Abdominal CT: right iliopsoas muscle mass, size about 79 * 62 * 40 mm. B Long bone X-ray: the right femur,
tibia, and fibula are thinner than the opposite side, and the right lower limb is bent and rotated
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boy was transferred to the intensive care unit. There
was no obvious abnormality in the coagulation function.
The boy’s condition improved and was successfully dis-
charged from the hospital. Pathological examination of
the neoplasm revealed a pile of gray-brown tissue, diam-
eter 8 cm, section gray-yellow soft (C-1). Microscopic
examination: (right iliopsoas muscle) vasogenic neoplas-
tic lesions, presence of a large number of thick-walled
blood vessels, infiltration of lymphocytes and plasma cell
around the vessels; fiber, fat, and muscle tissue around
infiltration, and interstitial mass of lymphoid and plasma
cell infiltration (Fig. 2). There was formation of lymphoid
vesicles, cluster proliferation of capillaries in the center
of the lesion, and abundant cells and fibrous separation,
showing the morphological characteristics of kaposi-type
hemangioendothelioma (C-2).

Outcome and follow-up

One month after operation, there was no obvious abnor-
mality in platelet and coagulation function, and there
was no sign of recurrence according to imaging findings.
The function of the affected hip is better than before. The
family was advised to strengthen the rehabilitation physi-
otherapy after surgery and the patient was followed up
regularly.

Discussion

According to relevant literature, the KHE incidence is
roughly 0.7-9.1 per million cases, of which congeni-
tal onset accounts for only 7.5% [4]. The age range of
onset is between 5 and 22 months [2]. In essence, it is a
endothelium-derived, invasive vascular tumor with no
tendency of spontaneous regression [5, 6] . It is proposed
that GNA14 gene mutation resulting in the change of
the mitogen-activated protein kinase (MAPK) signaling
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pathway may be the cause for the KHE onset [4]. The
specific clinical manifestations are related to the cor-
responding location of tumor infiltration; the incidence
of skin involvement is high with purplish red or violet
tumor of hard nature, color not fading when pressed,
and the demarcation from the surrounding tissues is
unclear [7]. Involvement of the thoracic cavity and peri-
toneum can lead to pericardial effusion, pleural effusion
with blood accumulation, peritoneal masses, ascites,
intestinal obstruction, and jaundice; involvement of the
limbs may present with characteristics of redness, swell-
ing, heat, and pain [8]; involvement of bones and mus-
cles may manifest as joint dysfunction or contractures,
and chronic pain [7]. In the present case, the boy has a
retroperitoneal iliopsoas muscle mass, which affects the
joint function and causes a disorder in blood supply and
malnutrition for the affected limb by compression, result-
ing in uneven thickness of both lower limbs. If severe
thrombocytopenia, hypofibrinemia, and consumptive
coagulation dysfunction occur, it is called Kasabach-
Merritt phenomenon (KMP) [9]. It is reported that KMP
is present in about 70% of KHE; however, the causes for
the development of KMP remain unclear [3]. Accord-
ing to relevant reports, it may be related to the following
factors: (1) abnormal proliferation of vascular endothe-
lial cells can activate the coagulation cascade reaction
and form tiny thrombus to aggravate the consumption
of platelets and coagulation factors, resulting in intratu-
moral hemorrhage and DIC [3]. (2) Abnormal prolifera-
tion of vascular endothelial cells triggered by the special
structure of the lesion causes the trapping of platelets,
the exposure of the basement membrane of endothe-
lial cells, and the formation of local turbulence of the
lesion, resulting the activation, aggregation, and release
of coagulation factors such as platelets and fibrin [3]. (3)
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Fig. 2 Specimen of muscle mass and light microscope image. A Excision of part of the specimen. Gray-brown tissue, about 8 cm long, gray-yellow
cut plane, and soft in quality. B Light microscope image. There was infiltration of lymphocytes and plasmacytes, capillaries in the center of the lesion
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VEGER3-PIBK-AKT-mTOR pathway is involved in the
pathogenesis of KMP [3].

Pathological characteristics of KHE are as follows:
under low magnification, KHE presents infiltrative
growth with multi-nodular or lobular lesion to form
hyperplasia areas and dilated lymphatic vessels around
the lesion [10]. Under high-magnification microscopy,
the spindle cells within the tumor are lined in bundles or
vortex-like, and there are the fissure blood vessels inside
[11]. Interlaced vascular structures with hemosiderin
deposition or microthrombus are present. Transition
with spindle cells are epithelioid tumor cells, which may
have characteristic glomerular structure; it is easy to see
lipofuscin deposition and vacuole formation [10]. Inter-
stitial substances often contain collagen-like substances
with vitreous denaturation [11]. If it is accompanied by
KMP, a large number of red blood cells can be seen in the
tumor, even extravasation [10]. Immunohistochemistry:
tumor somatic cells contain spindle cells and epithelioid
cells. CD31, CD34, and Fli are strongly positive, mainly
showing that tumor cells are of vascular endothelial cell
origin; SMA positive, indicating that the tumor contains
pericellular components; and Ki67 positive, suggesting
that the proliferative activity of tumor cells is low [6]. The
pathological report of the present case is consistent with
the pathological characteristics of KHE, and the immu-
nohistochemical aspects are also consistent with the
presentations of KHE, so the diagnosis can be definitive.

As far as KHE is concerned, the treatment strategies
include surgery, arterial embolization, radiotherapy;,
and pharmaceutical treatments [3]. According to the
relevant literature, a ladder therapy is proposed. (1)
The mass is solitary or well-defined; it can be removed
after vascular embolism and ligation; (2) those without
surgical indications, first-line drugs such as glucocor-
ticoids are preferred; the second-line drug therapy is
administered when the first-line therapy is ineffective,
such as interferon, immunosuppressant, or combined
use; (3) radiotherapy can be considered when both of
the above two therapies are ineffective [12]. Surgical
treatment is the fastest treatment for the patients who
already have symptoms of compression. Arterial embo-
lism generally uses anhydrous alcohol and sclerosing
agents to block the blood supply to the tumor, often
combined with surgical treatment, which can shrink
the tumor to a certain extent, and temporary relief of
abnormal blood vessels caused by thrombocytopenia,
coagulation consumption, and other manifestations
[13]. The precondition is that the important blood sup-
ply vessels to the tumor are well defined and the side
effects of related drugs are known. Radiotherapy has
been widely used to inhibit the progress of the tumor,
but considering the greater side effects for children, it
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is rarely used in clinical practice. For pharmaceutical
treatment, it includes systemic use of glucocorticoid,
vincristine, interferon, antiplatelet drugs, propranolol,
and sirolimus [14]. In recent years, the use of siroli-
mus in the treatment of KHE has been reported more
than before. Some literature suggests that sirolimus is
still effective in patients with steroid resistance and vin-
cristine inefficacy or in association with KMP, and the
effect is long-lasting, but it is necessary to provide in
future clinical big data to further support the therapeu-
tic effect of different drugs [15].

Our case showed no signs of thrombocytopenia
and coagulation dysfunction during the entire treat-
ment process, and the joint restriction improved after
surgical treatment, and the current regular follow-up
and re-examination showed that the surgery is suc-
cessful. There is no recurrence, and follow-up is to be
continued.

Conclusion

KHE is a rare disease in clinics; the number of con-
firmed cases in the world is still relatively few; the eti-
ology and mechanism of the disease are still unknown,
which will result in misdiagnose or delayed treatment
in the disease early stage. It is necessary to continue
to collect relevant cases, unify the standard treatment
guidelines as soon as possible, reduce the mortality
rate, and improve the quality of life of the cases.
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