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Abstract

A 2-month-old girl with a huge cervicofacial hemangio-
ma complicated by Kasabach-Merritt syndrome was pre-
sented. Two weeks corticosteroid treatment was ineffec-
tive, and deterioration of coagulation parameters and
compromise of the airway and left vision due to huge
hemangioma prompted use of endovascular treatment.
Transfemoral arterial embolization using polyvinyl alco-
hol particles resulted in rapid clinical improvement. En-
dovascular treatment should be considered as an impor-
tant therapeutic option for hemangioma complicated by
Kasabach-Merritt syndrome.
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Introduction

Most hemangiomas in infancy are clinically benign
and involute spontaneously during childhood, but some
occasionally cause thrombocytopenia, a microangiopath-

ic hemolytic anemia, and a consumption coagulopathy,
which was first reported by H.H. Kasabach, a radiologist,
and K.K. Merritt, a pediatrician, in 1940 [1]. There have
been many therapeutic methods for hemangioma compli-
cated by Kasabach-Merritt syndrome with unpredictable
success rates. Among them, there have been few reports
on endovascular treatment for hemangioma with Kasa-
bach-Merritt syndrome [2-8]. We present an infant with
cervicofacial hemangioma complicated by Kasabach-
Merritt syndrome successfully treated by transarterial
particulate embolization.

Case Presentation

A 2-month-old girl without remarkable birth and family history
presented with slight swelling in the left preauricular region. The
patient was born at a gestation period of 41 weeks with a birth weight
of 3,664 g. Since the swelling continued to increase and became hard-
er in the following several days, the patient was referred to our hospi-
tal. On admission, the patient was alert without infectious signs.
Body weight was 5.5 kg and height was 59.5 cm. A hard swelling of
the left temporal and buccal regions with petechiae was observed.
Laboratory data on admission were white blood cells 9,210/mm3,
hemoglobin 10.2 g/dl, platelet count 44,000/mm3, fibrinogen 100
mg/dl (normal 150-350 mg/dl), fibrin degradation products value
17 pg/ml (normal <5 pg/ml) and C-reactive protein 0.0 mg/dl. Clini-
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Fig. 1. T,-weighted magnetic resonance images showing a large mass in the left temporal, buccal and cervical regions.
Tracheal deviation (arrow) is observed. a Axial image. b Coronal image.

cal picture and coagulation parameters were consistent with a diag-
nosis of Kasabach-Merritt syndrome. Computed tomography and
magnetic resonance imaging showed huge hemangioma in the left
cervicofacial region (fig. 1). There was no bony involvement.

Systemic prednisolone therapy started at the dose of 2.0 mg/kg/
day since admission. In the following 2 weeks, the swelling with
ecchymoses increased to such a degree that the left eye could not
open, and dyspnea/tachypnea occurred due to the tracheal compres-
sion, which required endotracheal intubation. The skin color over the
tumor changed to blue and/or brown due to subcutaneous hemor-
rhage (fig. 2). The coagulation system further deteriorated. Laborato-
ry data on day 14 (1 day before embolization) were as follows: hemo-
globin 11.1 g/dl, platelet count 23,000/mm3, fibrinogen <40 mg/dl,
fibrinogen degradation products value 25.4 ug/ml, antithrombin II1
29.0 mg/dl (normal 23.6-33.5 mg/dl), prothrombin time 14.4 s (nor-
mal 10.0-13.0 s) and activated partial thromboplastin time 40.6 s
(normal 25.0-37.0 s). These were consistent with a diagnosis of dis-
seminated intravascular coagulation.

Under general anesthesia, the diagnostic and therapeutic angiog-
raphy was carried out through the femoral route on day 15. A 4-
french introducing vascular sheath was inserted into the right femo-
ral artery and a 4-french catheter with a hockey-stick tip configura-
tion was used for diagnostic angiography. Left carotid angiogram
showed no contribution from the internal carotid system to the
tumor, but the left facial artery, superficial temporal artery and pos-
terior auricular artery contributed to the hypervascular tumor
(fig. 3a, b). There were no arteriovenous shunts in the tumor, but fine
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Fig. 2. Photograph immediately before embolization showing the
marked swelling of the left cervicofacial region. Ecchymoses are also
prominent.
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Fig. 3. Left external carotid injection (before embolization) showing
fine tumor stain without arteriovenous shunts. a Frontal view. b Lat-
eral view, late arterial phase. ¢ Postembolization angiogram (lateral
view, late arterial phase) showing gross devascularization of the
tumor.
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tumor stain was prominent in the late arterial and capillary phases.
Through the 4-french diagnostic catheter as a guiding catheter,
embolization with polyvinyl alcohol particles (PVA) was carried out
using a microcatheter (FasTracker-18, Boston Scientific, Fremont,
Calif., USA). First, PVA sized 150-250 um was slowly injected by
hand to the posterior auricular artery until gross flow reduction to the
tumor was obtained. Then, we increased the size of PVA to 355-
500 um for the superficial temporal artery and facial artery because
the smaller PVA might cause facial skin ischemia. Gross devascular-
ization of the tumor was obtained (fig. 3c).

This embolization was drastically effective clinically. At the night
of the embolization, the size of the tumor decreased moderately and
extubation was possible 4 h after embolization. Dyspnea/tachypnea
was not observed after extubation. Coagulation parameters also
improved rapidly (platelet count: 218,000/mm3 on the next day of
embolization; fig. 4). Although interferon-o-2a at the dose of 900,000
IU/day was started 1 day before embolization; this treatment was
considered supplementary and tapered off 1 month later because the
embolization was so effective. Systemic steroid therapy was tapered
off 1 week after embolization. The patient’s cosmetic appearance
improved drastically following the embolization. The skin color over
the tumor became normal, and no apparent swelling was observed 2
weeks after embolization. The patient was discharged on day 54. She
was stable hematologically and asymptomatic for 2 years and 10
months up to the last follow-up.
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Fig. 4. Chronological changes of the coagu-
lation parameters.

Discussion

Hemangioma is usually benign because involution be-
gins before 1 year, reaches its peak at 2 years and gradually
diminishes thereafter [9]. However, some hemangiomas
become life-threatening and are called ‘alarming heman-
gioma’ because of airway obstruction, high output heart
failure and consumption coagulopathy, i.e. Kasabach-
Merritt syndrome. In general, the mortality of hem-
angioma complicated by Kasabach-Merritt syndrome is
reported to be 12-24% due to hemorrhage, infection, inva-
sion of vital structures and multiple organ failure [10-12].

It is reported that hemangioma in infancy causing Ka-
sabach-Merritt syndrome is either kaposiform heman-
gioendothelioma or a neonatal form of tufted angioma,
which should be discriminated from classic capillary
hemangioma of infancy [11, 12]. Several investigators
think that tufted angioma is part of a spectrum of kaposi-
form hemangioendothelioma [11, 12]. The classic heman-
gioma is differentiated by clinical presentation, magnetic
resonance imaging and level of growth factors. Magnetic
resonance imaging demonstrates kaposiform heman-
gioendothelioma showing diffuse enhancement with ill-
defined margins, cutaneous thickening, stranding of sub-
cutaneous fat, hemosiderin deposits and small feeding/
draining vessels, while common hemangioma shows a
well-defined, homogeneous, enhancing, soft-tissue mass,
with fast-flow vessels within and around the tumor [12].
Kaposiform hemangioendothelioma shows low urinary
levels of the basic fibroblast growth factor and vascular
endothelial growth factor, which is contrasted to the com-
mon hemangioma [9].

Pathogenesis of hematological disorder in the heman-
gioma complicated by Kasabach-Merritt syndrome is gen-
erally considered due to intralesional trapping of platelets
and fibrinogen, and activation of coagulation pathways
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within the tumor, resulting in localized intravascular
coagulopathy [13, 14]. Furthermore, localized intravascu-
lar coagulopathy may extend to disseminated intravascu-
lar coagulation. Laboratory data show reduced platelets
and fibrinogen, and reduced factors II, V and VII [10].
Prothrombin time and activated partial thromboplastin
time are either prolonged or within normal limits in Kasa-
bach-Merritt syndrome.

There are several therapeutic options in the treatment
of hemangioma with Kasabach-Merritt syndrome, which
include platelet transfusion, corticosteroids, cryoprecipi-
tate, heparin, e-aminocaproic acid, dipyridamole, aspirin,
cyclophosphamide, interferon, irradiation, local compres-
sion, surgical resection, laser therapy, cryosurgery and
embolization [1-8, 10-17]. The purposes of the treatment
are to control coagulopathy and to eradicate or reduce the
size of the lesions. Interestingly, one therapeutic method
does not always provide the same effects on the heman-
gioma even in the same individual [5, 7, 10, 11]. Thus, the
treatment should be individualized, and a plan of sequen-
tial treatment progressing from simple measures to more
complex therapy is followed [3, 16].

Angiography in Kasabach-Merritt syndrome is occa-
sionally problematic due to hemorrhage from the arterial
puncture site [15], but the case of Stanley et al. [3], the
cases of Weber et al. [16] and our case had no hemostatic
problem after angiography. It is uncertain that all heman-
giomas complicated by Kasabach-Merritt syndrome have
tumor stain and/or feeding arteries that can be embolized.
Although the number of the reported cases is small, they
seemed to have tumor stain and feeding arteries. Thus, we
believe that the majority of hemangiomas complicated by
Kasabach-Merritt syndrome are candidates for transar-
terial embolization.

Transarterial embolization has been applied to several
patients with a variety of success rates. Multiple sessions

Pediatr Neurosurg 2000;33:26-30 29



were required in some cases, but in the patient of Stanley
et al. [3] and in our patient, only one procedure provided
dramatic improvement in the clinical symptoms and
hematological parameters. Embolic materials included
microfibrillar collagen hemostat [5], a water-insoluble
plant amino acid [5], gelatin pellets [2], absolute alcohol
[8] and PVA particles [3, 4, 6]. In Kasabach-Merritt syn-
drome, localized intravascular coagulation occurs in the
vascular space of the hemangioma, and no increased coag-
ulopathy is seen in the other parts of the body. In this
sense, it is reasonable that reduction of the inflow to the
hemangioma by selective transarterial embolization re-
duces the localized coagulopathy effectively. In fact, size
reduction of the hemangioma and dramatic improvement
of hematological profiles followed embolization in our
case. Some cases required embolization in several ses-
sions [2] while others did not. This seems to depend on
the aggressiveness of embolization (degree of devascular-
ization) and penetration of the embolic materials into the
tumor. We believe that embolization should be aggressive
when performed in the severely ill patients who require
immediate clinical improvement. Transarterial emboliza-
tion could be a preoperative procedure to reduce intra-
operative bleeding, but in the thrombocytopenic state,
surgical extirpation of the hemangioma carries a poten-
tially high risk.
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The reasons for the dramatic clinical improvement in
our case are not clear, but there were several factors such
as (1) timing of embolization, (2) degree of devasculariza-
tion, (3) vascular anatomy and (4) embolic materials.
After the failure of steroid treatment, we proceeded to
embolization. At the time of embolization, systemic coag-
ulopathy might still be reversible if proper treatment is
given. As discussed above, local coagulopathy in the tu-
mor was markedly increased. Embolization should mini-
mize the blood flow to the tumor if locally increased coag-
ulopathy in the lesion is isolated from the rest of the body.
We embolized the arterial pedicles of the posterior auricu-
lar artery, superficial temporal artery and facial artery.
These arteries were selectively catheterized with a micro-
catheter, which enabled selective injection of the PVA
with calibrated size. For fear of skin necrosis, we used
mainly the PVA sized 355-500 pm. Smaller sized PVA
could be used, but we believe that control of the blood
flow to the tumor is more important than penetration of
the PVA deep into the tumor for the control of the local-
ized intravascular coagulopathy.

In conclusion, we believe that transarterial emboliza-
tion of the hemangioma complicated by Kasabach-Mer-
ritt syndrome should be considered as one of the thera-
peutic options, especially when the patient requires ur-
gent clinical improvement.
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