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accurate information on prognosis is often difficult to obtain in
this condition.

Conclusions

In general, CBT are associated with poor prognosis and only
limited information is available at present due to a lack of suffi-
cient cases. Diagnosis during fetal life is difficult. It is important
to extensively evaluate the tumor on imaging (location, size and
features) and clinical features (gestational age at diagnosis, com-
plications) and select the most appropriate management of preg-
nancy and the perinatal treatment based on consultation with
various specialists. Accumulation of further data is important to
clarify the entire clinical picture and establish a management
system for this condition.
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Vincristine, actinomycin D, cyclophosphamide chemotherapy resolves
Kasabach-Merritt syndrome resistant to conventional therapies
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When kaposiform hemangioendothelioma (KHE) is accompa-
nied by Kasabach-Merritt syndrome (KMS), it may result in
considerable morbidity and mortality."” The usual treatment for
KHE associated with KMS of the extremities includes the use of
steroids, coil embolization, radiation therapy and interferon-c.
Recently, vincristine (VCR) has also been reported to be effective
to control the coagulopathy in KMS.? In the present case, KMS
was resistant to conventional therapies, and so we elected to use
VCR monotherapy. Several courses of VCR monotherapy were
insufficiently and transiently effective, and the consumptive
coagulopathy recurred. Therefore, we decided to treat this patient
using combined vincristine, actinomycin D and cyclophospha-
mide (VAC) therapy. After four cycles of VAC, KMS caused by
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infant, kaposiform hemangioendothelioma, Kasabach—Merritt syndrome, vincristine, actinomycin D and cyclophospha-

the left arm hemangioma finally resolved and there has been no
recurrence for 6 years. In this case, VAC therapy was effective
after failure of repeated VCR monotherapy.

Case report

A male infant, born at full term by spontaneous vaginal delivery,
was noted to have a large hemangioma of the left arm. He pre-
sented with anemia and thrombocytopenia at 1 month of age, and
was diagnosed with KMS. The patient was referred to National
Center for Child Health and Development for treatment of KMS
at 2 months of age. First-line systemic therapy with corticoster-
oids was initiated (prednisolone 2 mg/kg per day) with simulta-
neous irradiation (10 Gy in five fractions), but it did not affect the
tumor size or platelet counts. Subcutaneous injections of 1-3 x
10° (U/m? body surface area) of interferon-o for 1 month and
mega-dose methylprednisolone therapy were then attempted,
which also failed to improve KMS. At this stage the patient
required 2 mg/kg per day of corticosteroids, and also needed
frequent platelet transfusions to control bleeding. Transcatheter

© 2012 The Authors
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Fig. 1 Histopathology showing kaposiform hemangioendothe-
lioma. The capillary vessels are diffusely proliferating in the fat
tissues, and there is evidence of dense hyperplasia of the spindle
shape cells (arrow).

embolization of the feeding artery under general anesthesia was
attempted three times. This resulted in a transient increase in the
platelet counts. KMS relapsed within 2 weeks after the embo-
lization. A biopsy showed that capillary vessels were diffusely
proliferating in the fat tissues, and there was evidence of dense
hyperplasia of spindle-shaped cells consistent with KHE, which
frequently causes KMS (Fig. 1)."¢®

Considering that the therapeutic effects of steroids,
interferon-o., radiation, and embolization therapy were limited in
the present case, we decided to start VCR. VCR was given
weekly at a dose of 1.5 mg/m? (body surface area). After 8 weeks
of VCR injections, the rate of platelet consumption gradually
decreased, and platelet transfusions were no longer required
(Fig. 2). After 11 cycles of VCR therapy, platelet counts
increased up to 200 000/uL and were maintained at that level for

30
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Vincristine 1.5mg/m?
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Fig. 2 Platelet (PLT) counts after vincristine (VCR) therapy. PLT
infusions were required every day until the fifth VCR injection. After
eight courses of VCR the patient did not require PLT infusions, and
the PLT count increased from 40 000 to 250 000/uL.
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Fig. 3 Platelet counts after vincristine (VCR) or vincristine, acti-
nomycin D and cyclophosphamide (VAC) therapy. VCR was dra-
matically effective for Kasabach—Merritt syndrome (KMS) but the
effect was transient; the tumor showed regrowth and platelet counts
repeatedly decreased. After eight courses of VCR monotherapy, the
patient was treated with five courses of VAC. Remission of KMS was
achieved for >4 years.

a few months without any treatments. The tumor showed
regrowth, however, and platelet counts decreased again 4 months
after cessation of VCR therapy (Fig. 3). VCR monotherapy was
again applied for recurrent KMS. In this situation, the platelet
counts transiently increased after several episodes of VCR, but
they gradually decreased after cessation of VCR therapy. After
repeating seven doses of VCR monotherapy, at the age of 3 years
it was decided to convert to a combination therapy of vincris-
tine, actinomycin D, and cyclophosphamide (VAC). The VAC
regimen included vincristine at 1.5 mg/m? on day 1, actinomycin
D at 0.015mg/kg on days 1-5 and cyclophosphamide at
10 mg/kg on days 1-3. During VAC therapy there were no
serious side-effects. After four cycles of VAC therapy, KMS
caused by the left arm hemangioma was finally resolved and
there has been no recurrence for 6 years (Figs 3,4).

Discussion

When KHE is accompanied by KMS, it may result in consider-
able morbidity and mortality. In the present case KMS was
treated with steroids, coil embolization, radiation therapy and
interferon-c, but these therapies were totally ineffective. Biopsy
indicated KHE, which often causes life-threatening KMS.’
Several reports have recently shown VCR to be effective for
controlling the decreased platelet counts and potential mortality
associated with KMS.>%*!" In addition, Haisley-Royster et al.
reported that all four patients in whom KMS relapsed after a first
course of VCR therapy, were successfully treated with second
courses of VCR.? In contrast, the present patient had a relapse of
KMS after several doses of VCR monotherapy.

Hu et al. reported that combined VAC therapy was effective
for intractable KHE associated with KMS, which was resistant to
corticosteroid therapy.” Because of toxicity considerations, such
as veno-occlusive disease, hemorrhagic cystitis, pancytopenia
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Fig. 4 (a) After six courses of vincristine there was a large, dark-
red lesion covering the left arm and upper thorax. (b) After vincris-
tine, actinomycin D and cyclophosphamide therapy, the dark-red
lesion of the left arm had largely resolved.

and secondary malignancy, we were initially hesitant to use acti-
nomycin D or cyclophosphamide. Only one case of KHE asso-
ciated with KMS treated with VAC combination therapy after
VCR monotherapy has been reported, but combination VAC che-
motherapy was not effective in that report.’” In addition, no
comparative study of VAC combination therapy and VCR mono-
therapy for KHE associated with KMS has been reported. We
decided to treat the present patient with VAC combination
therapy because of the persistence of refractory coagulopathy and
life-threatening condition.

Gottschling et al. reported that cyclophosphamide mono-
therapy was a safe and effective treatment for patients suffering
from life-threatening diffuse hemangiomatosis unresponsive to
corticosteroid therapy."” Cyclophosphamide monotherapy might
have been effective in the present case but the previously reported
cases all involved multiple cutaneous and liver hemangiomas,
with complications that included high-output failure, and hepatic
failure, and did not include KMS.

The present patient was treated with radiation therapy after
steroid and interferon therapy. Due to problems with radiation
therapy in infants, however, such as cancer or growth disorder, it
might be better to treat pediatric patients with VCR or VAC
chemotherapy prior to radiation therapy.

VAC therapy for Kasabach—Merritt syndrome 287

Vincristine, actinomycin D and cyclophosphamide therapy
resulted in a significant decrease of tumor size, correction of
the thrombocytopenia and a complete remission for 6 years in
the present patient. The combined therapies of steroids,
interferon-o., radiation and embolization were not effective for
KHE in this patient. Thus, VAC therapy may provide an alter-
native therapeutic approach to intractable KMS resistant to con-
ventional combination therapies, even when VCR monotherapy
is not effective.
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I ISSVA 708 (Cambridge University Press & 9)

- Infantiie hernangiomas
- Congenital hemangiomas {RICH and NICH}

drome)
- Kaposiform hemangioendothelioma {(with - or WI??‘%O%:
Kasabach-Meritt syr wdrome)
- Spindie call hemangloendothelioma
- Other, rare hemangicendotheliomas {epithelioid, com-
posite, retiform, polymorphous, Dabska tumor,
phangicendotheliomatosis, eic.)

uioma, targetoid hemangioma, glomeruloid hemangio-
ma, mcmvenuiaf hemangioma, sic.}

! Slow-flow vascular malformations :
- Cam lary malromatxm {Ch)
 Port-wine stain

- Tufied angioma (with or without Kasabach-Merritt syn- |

i
§

Iy ¢

. )erm&iothsa acaul ired vascular tumors (pyogenic aran- |

| Past-flow vaseular malformations :
i - Anterial malformation (A}

i Arteriovenious fistula (AVF)

« Arteriovenous malformation (AVM)

Complex—-combined vascular malformations @
L CYM, CLM, LYML CLVM, AVM-LM, CM-AVM

3
5

Angickeratoma
“Venous malformation (Vi)

- Lymphatic malformation (LM}

Telangiectasia

Common sporadic Vi
Bean syndrome
Familial cutaneous
(YMCM)
Giomuvenous malformation (GYM)
{glomangioma}

Malffucct syndrome

and mucosal venous malformation

C==capillary ; V=venous ; L=

RICH=rapidly involuting congenital Lemangnom : NIU Ewnonms/olutmg congenit
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