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A rare case of Klippel-Trenaunay syndrome presenting with
chronic myeloid leukemia
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ABSTRACT

Background. Klippel-Trenaunay syndrome (KTS) is an overgrowth syndrome associated with capillary/venous/
lymphatic malformations with limb hypertrophy and cancer risk. Various cancers, mostly Wilms tumor, have
been reported in patients with KTS, but not leukemia. Chronic myeloid leukemia (CML) is also a rare disease in
children, where there is no known disease or syndrome to predispose to CML.

Case. We report a case of CML incidentally diagnosed in a child with KTS when he was bleeding from surgery
of the left groin for vascular malformation.

Conclusions. This case reflects the variety of cancer types that may accompany KTS and provides information
about CML prognosis in such patients.
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Klippel-Trenaunay syndrome (KTS) is a rare
congenital vascular disorder characterized by
cutaneous capillary malformations (port-wine
stain), varicosities, and hypertrophy of soft
tissues and long bones. KTS is also defined
as an overgrowth syndrome and has recently
been reclassified as capillary/venous/lymphatic
malformation (CVLM) syndrome; whether it
predisposes to malignancy is not clear.! Wilms
tumor, rhabdomyosarcoma, osteoblastoma,
basal cell carcinoma, squamous cell carcinoma
of the skin, and angiosarcoma have been noted
with CVLM, but notleukemia.' Chronic myeloid
leukemia (CML) in children and adolescents is a
rare malignancy of the hematopoietic system. Its
incidence increases with age, and the incidence
of CML in childhood is 0.6-1.2/million children/
year.?® It is characterized by hyperleukocytosis
with myeloid and erythroid precursors, and
increased platelets in peripheral blood.* Here
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we describe a case of CML diagnosed in a male
pediatric patient with CVLM who presented
with bleeding from the surgical region.

Case Report

A 14-year-old boy born of non-consanguineous
parents presented with a painless mass on his
left groin extending to his knee. This mass
occurred initially at the age of 3 years and
had been growing since. Physical examination
revealed  splenomegaly, limb  length
discrepancy, left lower extremity hypertrophy,
and capillary hemangiomas over the left thigh’s
posterolateral skin. CVLM was suspected
and confirmed with heterozygous mutation
(c1634A>C/p.Glu545Ala) at the PIK3CA gene.
He had multiple surgeries including left
inguinal lymph node dissection, lymphatic
lesion excision, and hematoma drainage from
the wound site regarding deformities of the left
limb. The patient was consulted to hematology
due to hemorrhage complications occurring
in the last surgery. Complete blood counts
showed a hemoglobin level of 7.3 g/dL, white
blood cells as 164x10°/L, neutrophil 76.4x10°/L,
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and thrombocytes 104x10°%/L. The differential
was 20% metamyelocytes, 4% bands, 70%
neutrophils, 4% eosinophils, 2% lymphocytes
and 4% normoblasts, except for circulating
blasts. Serum lactate dehydrogenase was 483
U/L (normal range: <248) and uric acid was 4
mg/dL (normal range: 3.5-7.2). Coagulation
parameters were within normal limits. Bone
marrow aspiration showed normocellular
myeloid/erythroid ratio of 23:1, granulopoiesis
with left shift, increased megakaryocytes were
seen with normal maturation, and blasts were
lower than 5%. Conventional karyotyping
revealed 46 XY, t(9,22) (q34;q11.2) (20/20,
100%) without any additional cytogenetic
abnormalities. The Breakpoint cluster region
protein- Tyrosine-protein kinase ABL1 (BCR-
ABL1) (p210) transcripts were detected as 57.7
international scale (IS) in a quantification limit
of 0.0063%. Chronic phase CML (CML-CP) was
diagnosed, and imatinib was initiated with a
300 mg/m? dose daily.

Nevertheless, the patient had inadequate drug
compliance and follow-up visits delayed.
Imatinib treatment was discontinued due to
severe leg pain. Splenomegaly persisted and the
complete molecular response had not yet been
achieved on the 12th month of therapy, with
a BCR/ABL (p210) transcript 2.68 IS. Mutation
analysis for tyrosine kinase inhibitor (TKI)
resistance was performed, and no BCR/ABL
gene mutation was determined. The patient
was switched to dasatinib therapy due to a
lack of molecular response and an inability to
tolerate imatinib. He used dasatinib treatment
regularly and achieved a molecular response.
At 18 months after diagnosis, the BCR/ABL
(p210) transcript was 0.09 IS. The patient was
considered to have an optimal response to
dasatinib, and the therapy was continued. He
is currently receiving dasatinib, now for 23
months. The BCR/ABL (p210) transcript at 32
months of treatment was negative and complete
molecular response was achieved. We obtained
informed consent from his family.
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Discussion

Capillary venous lymphatic malformation is
a rare syndrome characterized by the triad of
capillary malformations, vascular anomalies,
hypertrophy of bony and soft tissues.*> In 1900,
CVLM was defined and named by the two
French doctors who described the syndrome.
The estimated incidence of CVLM is 1 in 30,000
live births and it affects males and females in
equal numbers.®

The exact pathophysiology and genetic
etiology of CVLM are unknown with a
sporadic occurrence, although a paradominant
inheritance pattern has been suggested. A
paradominant theory of inheritance tries to
explain CVLM by the occurrence of a lethal
mutation in a gene. Accordingly, homozygous
embryos are lost, but heterozygous embryos
remain alive and are normal. Familial cases
are very uncommonly reported.”® Chronic
venous hypertension secondary to deep vein
abnormality or occlusion has been suggested
to play a role in the pathogenesis of CVLM.
In addition, the persistence of a part of the
embryological vascular system has been
proposed as another underlying cause in the
pathogenesis of CVLM. Mesodermal anomaly
affecting angiogenesis may explain the
features of CVLM syndrome.”® The affected
limbs tend to exhibit increased blood flow.
This has been thought to be associated with
vascular endothelial growth factor (VEGF)
mediated angiogenesis, but there is insufficient
evidence." Haploinsufficiency of AGGF1 was
attributed to CVLM development through
inhibition of angiogenesis by inactivating
phosphatidylinositol ~ 3-kinase (PI3K) and
AKT serine/threonine kinase 1 (AKT).*!12
Additionally, the PIK3CA gene has also been
reported to be responsible from the genotype
of some of the patients with CVLM.""® Somatic
mutations in PIK3CA cause many overgrowth
syndromes (particularly Cloves, fibro adipose
hyperplasia and megalencephaly-capillary
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malformation) that have recently been
identified as the PIK3CA-related overgrowth
syndromes.'*!5

Many types of cancer have been reported
in individuals with CVLM. However, the
relationship between cancer and underlying
syndromes is not clear. The risk of embryonal
cancer in children with CVLM does not appear
to be higher than in the general population.
Overgrowth syndromes such as Beckwith
Wiedemann Syndrome and PTEN hamartoma
tumor syndrome have increased cancer risk.
Both of these syndromes are associated with
genetic mutations in tumor suppressor genes.
No patient with CVLM has been reported to
have structural mutations in tumor suppressor
genes or oncogenes. Isolated hemihypertrophy
without other features of known syndromes
has been recognized as an indication for
childhood cancer surveillance. Therefore, it
may be predicted that CVLM carries a risk of
cancer on the basis of hemihypertrophy alone.
Wilms tumor, rhabdomyosarcoma, basal cell
and squamous cell carcinoma of the skin were
identified with CVLM, except CML has not yet
been associated in the literature.!

Chronic myeloid leukemia is also rare in
children and accounts for <5% of all leukemias
in children less than 15 years of age, the
incidence being higher among adolescents.'
Compared to adults, children, and adolescents
with CML tend to present with higher
white blood cell count, larger spleen size in
proportion to body size, and higher frequency
of advanced phases at diagnosis.”” Although the
molecular basis of chronic myeloid leukemia is
known, an etiological cause cannot be revealed
in most children. Ionizing radiation is the only
environmental factor involved in CML etiology.
CML develops after a long latent period of
exposure to radiation. There is no ethnic or
genetic predisposition. However, CML is rarely
observed as a secondary malignancy in some
adult and pediatric cases following irradiation
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and chemotherapy, mostly in Hodgkin and
non-Hodgkin lymphoma treatments.’

The therapeutic approach to CML has changed
drastically since introducing the TKI, imatinib,
followed by the second-generation TKI,
dasatinib, and nilotinib. Treatment with imatinib
has also improved outcomes in children. The
second-generation TKIs (2G-TKIs), dasatinib,
and nilotinib were approved recently as first-line
treatment in children, and they have expanded
treatment options and made allogeneic stem
cell transplantation a third-line treatment.>'%>

The PI3K-AKT-mTOR pathway is one of the
critical pathways that control cell growth and
proliferation during development. Postzygotic
somatic activating mutations in PIK3CA
are responsible for the clinical spectrum of
overgrowth associated with PIK3CA."> Somatic
mutations in the PIK3CA gene are found in
many other types of cancer, including ovarian,
breast, lung, brain, and stomach cancer. These
mutations also play a role in colorectal cancer.?
PIK3CA encodes pl110a, a critical component
of the PI3-kinase enzyme, which activates
signaling pathways involved in cellular
proliferation, survival, and growth. These
mutations change single amino acids in the
p110a protein. Activated in response to tyrosine
kinase receptor-ligand binding, PI3K converts
phosphatidylinositol  (4,5)-diphosphate into
phosphatidylinositol (3,4,5)-triphosphate and
leads to AKT activation. This activation of
AKT leads to increased cellular proliferation
via mTOR.®*" Continuous activation of this
pathway has been shown to cause venous
malformations due to reduced apoptosis of
endothelial cells and improper assembly of
vascular smooth muscle.?**

As a conclusion, it has been shown that CML
may accompany CVLM. The reporting of the
associated malignancies in this rare disorder
may have a further impact on understanding
the cancer mechanisms.
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