Kasabach-Merritt syndrome: clinical vs. surgical treatment
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Abstract

Kassabach-Merritt syndrome is a combination of capillary hemangioma and thrombocytopenia that predisposes to
bleeding with petechiae, ecchymosis and spontaneous bruising. Treatment is generally started with corticosteroids,
interferon alpha or chemotherapy. We present the case of a child (aged 1year and 9 months) with a giant hemangioma,
from the root of the thigh to the knee, and thrombocytopenia. Treatment was started with corticosteroids, without
improvement, and then intra-tumor and cutaneous bleeding appeared spontaneously. The patient’s clinical condition
precluded prescription of vincristine and interferon and emergency tumor resection was conducted because of extreme
thrombocytopenia and bleeding. The child then began to develop sepsis with hypotension and ischemia of remnant
tissues. This case presented a therapeutic challenge, which is the subject of this article.
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Resumo

A sindrome de Kassabach-Merritt é uma associagdo de hemangioma capilar e trombocitopenia, que promove
sangramentos com petéquias, equimoses e hematomas espontaneos. A conduta é tratar com corticoide, interferon alfa
ou quimioterapicos. Apresentamos um caso de crianga (com 1ano e 9 meses anos de idade) com um hemangioma
gigante desde a raiz da coxa até altura do joelho, e plaquetopenia. O tratamento foi iniciado com corticoterapia sem
melhora do quadro, surgindo de forma esponténea pontos de sangramento intratumoral e cutaneo. Sem condigdes
clinicas de receber vincristina e o interferon, foi feita a resseccdo tumoral de urgéncia por extrema plaguetopenia e
sangramento. A crianga comegou entdo a desenvolver um quadro séptico com hipotensio e isquemia do tecido
residual. Diante deste quadro, configurou-se um desafio terapéutico que sera objeto deste artigo.
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INTRODUCTION

Hemangiomas are congenital lesions that are
common in newborn infants and children. They are
generally benign and often resolve spontaneously.
However, in 3 to 5% of cases, they can cause
complications inherent to their size, to involvement
ofvital organs and to the concomitant coagulopathy.'
Kassabach-Merritt syndrome is a combination
of capillary hemangioma and thrombocytopenia,
manifesting with hard tumors that cause bleeding and
petechiae, ecchymosis and spontaneous bruising.?
The condition comprises large hemangiomas,
or hemangioendotheliomas, that must be treated
because of the associated platelet disorders and
bleeding problems, which cause severe anemias and
can result in death.’ Platelets are activated and there is
secondary consumption of coagulation factors. This
continuous consumption of platelets and coagulation
factors, and also stimulation of fibrinolysis, result in
intratumoral bleeding causing major tumor growth
and maintaining the vicious circle. Occasionally
intratumoral clots forms, which are partially
responsible for the small number of spontaneous
remissions from bleeding that have been observed.?

The objective of this CHALLENGE is to illustrate
the course of a case in which conventional clinical
treatments did not lead to patient improvement,
making it necessary to find alternative options.

PART | - THE SITUATION

The patient was a female newborn child with
a giant hemangioma running from the root of
the thigh to the level of the knee (Figure 1) and
thrombocytopenia (58,000/mm?®). She was initially
treated with corticoid therapy (4mg/Kg/day of
prednisone) and her platelet count returned to normal
(100,000/mm?). She was discharged in good clinical
condition and kept on the corticoid for 4 months.
During this period she suffered several airway
infections and the hemangioma began to exhibit
signs of regression, with areas of blanching in the
central region. It was necessary to suspend corticoid
therapy because of the repeated infections and the
hemangioma began to exhibit signs of worsening,
with bleeding inside the tumor and low platelet
counts. At this point, a cardiological assessment was
conducted and propranolol was prescribed (2 mg/kg).

While on propranolol the child exhibited
hypotension and hypoglycemia, forcing withdrawal
of the drug.

She was submitted to elastic compression, with
bandage of the thigh, during the treatment. A duplex
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scan was performed and revealed dilated veins in
the muscles at the site of the hemangioma, no signs
of arteriovenous fistulas and a normal deep vein
system (Figure 2). Magnetic resonance imaging was
also performed and revealed the extent of the lesion
(Figure 3).

Atthe age of 1 year and 9 months, the lesion began
to grow once more and the child suffered a drop in
platelet counts to between 38,000 and 58,000/mm?,
and at this point the cutaneous lesions started
intermittent and low volume bleeding. Laboratory
tests were requested, with the following results:
D-dimer = 5000 ug/L; fibrinogen = 30 mg/dL; and
mild anemia (Hb = 29.5%; Hb =9.6 g/dL and RBC
= 2.81 million/mm?).

The decision was taken to employ corticoid
therapy once more, but the patient’s condition did
not improve. The hemangiomatous tumor began
to harden, platelet counts dropped further still
(32,000/mm?*) and the anemia worsened. Additionally,
some of the more fragile areas of the skin began to
rupture spontaneously, with continuous bleeding of

PREDOMINANTLY VENOUS
FLOW

Figure 2. Duplex scan showing venous flow inside the lesion.
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Figure 3. Magnetic resonance images showing lesions.

the skin. The child was admitted to hospital with
hypovolemia and prescribed blood replacement. She
was also treated with plasminogen, but there was no
improvement. She continued to suffer successive
spontaneous bleeding from the tumor and her platelet
count remained around 38000/mm?,with hematocrit
at 31.6% and fibrinogen at 39.4 mg/dL.

At this point, treatment options were as
follows: maintain compression; prednisolone;
alpha-interferon; vincristine, cyclophosphamide;
antifibrinolytic or antiplatelet drugs, localized
radiotherapy and embolizations, or tumor resection

surgery.

PART Il - WHAT WAS DONE

While in hospital, the child suffered a varicella
infection ruling out treatment with all of the drugs
listed above, including the chemotherapy drugs
(interferon-alpha and vincristine, or others). In
order to control the foci of bleeding, attempts were
made to achieve hemostasis of the hemangioma with
several stitches, but these attempts were unsuccessful
because the bleeding was already in jets and of
large volume, characterizing a very severe state
of localized hypertension. Each time a source of
bleeding was stitched, new foci emerged and the
method proved unable to deliver a definitive solution.

The patient was given fresh plasma,
cryoprecipitates, platelets, antifibrinolytics
(tranexamic acid-transamin) and concentrated red
blood cells, without success.
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After these unsuccessful attempts to reduce
consumption of platelets and bleeding and in
view of the gravity of the situation, with extreme
thrombocytopenia (23,000/mm?®) and bleeding, the
decision was taken to conduct emergency tumor
resection.

The resection was large, with removal of skin,
subcutaneous tissues and a considerable quantity of
the musculature, and little tissue with visible vascular
malformations remained. It was not initially possible
to close the skin. For 4 days, attempts were made
to dress the exposed tissues, but the child began to
exhibit signs of sepsis with hypotension and ischemia
of the remaining tissues. In view of the gravity of this
clinical status, the decision was taken to amputate
the limb with disarticulation at the level of the groin.

The pathology results were compatible with
giant cavernous hemangioma, with an area of
recent thrombosis and concomitant lymphangioma,
which, in combination with the clinical data, were
suggestive of Kasabach Merritt syndrome. The child
progressed well during immediate follow-up and the
surgical wound healed (Figure 4). Platelet counts
returned to normal and hematocrit levels recovered.
Over the longer term, one year later the child was
still progressing well clinically, had been fitted
with a prosthesis and was attending a rehabilitation
program (Figure 5). She recently suffered a relapse
of the lesion at the amputation scar and is receiving
successful laser treatment. The lesions at the incisions
regressed and she is adapting to her prosthesis.



Figure 5. During rehabilitation with prosthesis phase.

DISCUSSION

Kasabach-Merrit syndrome is not a common
complication of the hemangiomatoses and so few
articles have been published about treatment of the
syndrome and those recommendations that do exist
are based on case reports or small case series.*

Diagnosis should be based on clinical
manifestations, with presence of hemangiomatosis
combined with profound thrombocytopenia and
consumption coagulopathy. Thrombocytopenia tends
to reach extreme lows (< 20%109 platelets per liter).
Consumption coagulopathy can be confirmed by the
presence of hypofibrinogenemia and by detecting the
products of fibrin breakdown (D-dimer), which is
why in this case it was decided to monitor changes in
D-dimer levels to indicate the severity of this process
during clinical treatment. Once the tumor had been
removed, it was no longer necessary to continue this
monitoring. Diagnosis should be confirmed with
a combination of imaging exams and histology of
the hemangiomatous lesion.? Ultrasound, computed
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tomography, magnetic resonance and digital
angiography are also important diagnostic tools.

Compression treatment with bandages or
intermittent pneumatic compression has been
recommended as a coadjuvant therapy,*® particularly
for lesions located in extremities, but in the case of
Kasabach-Merrit syndrome, the hemangiomatous
lesion can be painful or tense or may not be
compressible. Coadjuvant radiotherapy can be
effective, but can lead to shortened limbs over the
long term.’

It is recommended that compensation for the losses
of'blood and coagulation factors should be attempted
using fresh plasma (15 mL/kg), cryoprecipitate (5-10
mL/kg) and concentrated platelets (10-15 mL/kg).
Blood replacement should proceed with caution to
avoid cardiac overload.?

It is recommended that resection or embolization
of the hemangioma should be the primary approach
whenever this is possible and feasible.>* However,
since hemangiomatous lesions are generally
very extensive or diffuse, this option is often not
available. Embolization or sclerotherapy are high-
risk procedures in this case, because in a number of
unsuccessful attempts the result has been to enlarge
openings in the skin and worsen the bleeding.

The first line clinical treatment is corticoids
(steroids). Prednisolone is recommended at a dosage
of 2-3 mg/kg/day.® Around one third of patients do
not respond to this first dosage and higher doses can
be given at the pediatric oncologist’s discretion.**

Alpha-interferon acts as an antiangiogenic and
antiproliferative agent.” Around one half of patients
tend to respond well to this treatment,'® but because
of the risk of spastic diplegia linked with long-term
treatment, it should only be prescribed for short
periods and in cases in which there is a risk of loss
of life.?

In extreme cases chemotherapy with vincristine,'!?
cyclophosphamide and/or actinomycin is an option
and should be monitored by a specialist in pediatric
oncology.

Administration of anticoagulants is controversial
and antiplatelet drugs are even more doubtful. In the
case described here, anticoagulants of whatever type
would have been inappropriate because the patient
had severe thrombocytopenia and was on constant
blood replacement, due to continuous bleeding from
the lesion. In different circumstances, Kasabach-
Merrit syndrome has been successfully treated with
ticlopidine and pentoxifylline, but there was no
bleeding in those cases.® When hypofibrinogenemia
is the most important component of the coagulopathy,
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antifibrinolytics such as tranexamic acid and epsilon
aminocaproic acid may be indicated.'®"’

In the case described here, several different
attempts to control the coagulopathy, bleeding and
anemia were fruitless and there was no other option
than to resection the hemangioma, followed by
amputation of the limb as a final option to save the
child.

Despite the mutilation, she progressed well, going
through a successful process of rehabilitation, with
social and affective integration.

CONCLUSIONS

Clinical treatment of these anomalies does not
always have satisfactory results and sometimes the
aggressive and invasive option of resection of the
hemangiomatous tumor is the only solution that can
save these patients.
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