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Case Report

A full-term white female with a weight that was appro-
priate for gestational age was delivered with the knowl-
edge that a fetal ultrasound (US) and magnetic resonance
imaging (MRI) had revealed a large multicystic intra-
abdominal mass. A postnatal US (Figure 1) and MRI
confirmed a large, predominately macrocystic lymphatic
malformation involving the abdomen, pelvis, perineum,
and the left gluteal and proximal leg soft tissues. The
malformation within the abdomen was enveloping
bowel, ureters, uterus, and vasculature, and was displac-
ing other intra-abdominal structures (Figure 2), although
there was no organomegaly. The lesion was noted to
contain contents consistent with chyle. An US of a left
neck mass revealed a similar but smaller cystic lesion
with multiple internal septations beneath the sternoclei-
domastoid muscle. Echocardiography and X-rays did
not reveal any pericardial or pleural effusions. A skin
biopsy of the left leg lesion confirmed the suspicion of a
lymphatic malformation. The perinatal course was also
complicated by transient hypogammaglobulinemia and
hypofibrinogenemia requiring intravenous gammaglob-
ulin and cryoprecipitate. Although the patient did not
manifest with a port wine stain, she was noted to have
multiple, confluent nevus flammeus lesions on the
anterolateral aspect of her left leg.

A variety of treatment options were considered, and
over a number of weeks to months, she received 5 inter-
ventional radiologic treatments with sclerotherapy using
doxycycline, ethanol, and 3% sodium tetradecyl sulfate
(3% STS), which resulted in considerable size reduction
of the majority of the treated cystic lesions. At 3 weeks of
age, she was also started on oral rapamycin, which she
has tolerated well without complications. She has
remained on this medication for more than 1 year with no
progression of her lesions. The follow-up US and MRI
(Figure 3) confirmed generalized improvement of the
abdominal mass and other lesions, but with the develop-
ment of numerous cystic lesions within the spleen.

Although not noted initially, the infant was found to
have left leg hypertrophy at the 4-month examination,
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Figure 1. US of the abdomen demonstrating diffuse
macrocystic lesions.

which progressed modestly throughout the subsequent
year. X-rays of the leg did not reveal any bony lesions,
but by 12 months of age, the left leg, mid-thigh circum-
ference was 2.5 cm greater than the right leg, and the left
leg was 2.0 cm longer than the right leg (Figure 4).

Discussion

A lymphangioma is a dilated mass of lymphatic tissue
that is believed to be from an embryological develop-
mental defect or from a primary malformation of the
lymphatic vessels.'” Most of these lesions (50% to 60%)
are present at birth, and at least 90% are present by 2
years of age.' Although they can occur as a single lesion,
they often occur as diffuse and multifocal, potentially
occurring in any part of the body except for the central
nervous system, since it is devoid of lymphatic vessels.'?
Congenital lymphangiomas are thought to be related to
genetic defects, and they have also been associated with

'Baptist Primary Care, Jacksonville, FL, USA
2Nemours Children’s Clinic, Jacksonville, FL, USA
3University of Florida, Gainesville, FL, USA

Corresponding Author:

James A. Waler, Baptist Primary Care, 9090 Regency Square Blvd N,
Jacksonville, FL 32211, USA.

Email: jawaler@hotmail.com

@ (#1)&) | Creative Commons CC-BY-NC: This article is distributed under the terms of the Creative Commons Attribution-

NonCommercial 3.0 License (http://www.creativecommons.org/licenses/by-nc/3.0/) which permits non-commercial use,
reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and
Open Access page (https://us.sagepub.com/en-us/nam/open-access-at-sage).


mailto:awaler@hotmail.com

Global Pediatric Health

Figure 2. Plain film of the abdomen demonstrating the
displacement effect of the fluid-filled mass in the left
abdomen and pelvis.

chromosomal syndromes, such as Turner’s syndrome
and Klippel-Trenaunay syndrome (KTS)."” The key to
the lymphatic defects in these syndromes is related to
lymphatic endothelial proliferation with resultant
hyperplasia.' Vascular endothelial growth factors, such
as a protein called VEGFR3, are known to affect the
growth of lymphatic vessels.> Lymphangiomatosis is a
rare condition that involves lymphangiomas occurring in
a widespread or multifocal manner, involving many parts
of the body," and can involve solid organs, such as the
liver or spleen, as occurred in our patient.
Hemihypertrophy (hemihyperplasia) is an over-
growth disorder that involves the asymmetrical exces-
sive growth in the bone, soft tissue, or both of the
affected body parts. This is often seen with overgrowth
syndromes, such as Beckwith-Wiedermann syndrome,
Proteus syndrome, Sotos syndrome, Perlman syndrome,
and KTS.** KTS generally manifests in a single extrem-
ity, with 95% affecting a lower extremity.>** Some KTS
patients have shown genetic mutations of the VGFQ
gene, which causes an enhanced effect of angiogenic
growth proteins, such as VEGFR3.? Unlike other hemi-
hypertrophy syndromes that have systemic signs of

Figure 3. Follow-up upper abdominal MRI demonstrating
a T2 weighted axial image with multiple bright, cystic lesions
within the spleen.

excess growth factors, the limb hypertrophy in KTS is
secondary to a localized effect of the vascular malfor-
mation causing venous hypertension of the affected
extremity, which results in the enlargement of the
affected limb.” Thus, unlike the other overgrowth syn-
dromes, KTS is not believed to be associated with an
increased risk for embryonal tumors, such as Wilms
tumor.’

There are multiple effects and complications of
lymphangiomatosis, some of which can be from the
compressive effect on the associated organs, such as
bowel and other blood vessels, or from the abnormal
function of the lymphatics, leading to edema, pleural or
pericardial effusions, lymphopenia, hypogammaglobu-
linemia, and coagulopathies. Our patient did experi-
ence some of these complications; however, they were
transient and effectively treated. Due to these effects and
complications, treatment of the lymphangiomas is gen-
erally indicated. However, there is still no universal
definitive therapy, and it is usually individualized to the
specific clinical scenario.' Because of the infiltrative
nature of these lesions, surgery is often not an option, or
is associated with potentially significant complications
and recurrences.® Other treatment modalities have
included corticosteroids, chemotherapy, radiotherapy,
interferon-a, draining of pleural effusions, a restricted
diet, amputation, and a variety of pneumatic pumps.'*’

Over the past 25 years, interventional radiologic sclero-
therapy has been used with increasing success and has
included varying agents, including bleomycin, doxycy-
cline, ethanol, and STS 3%.° The procedure is performed
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Figure 4. Photograph of the legs, demonstrating the
hemihypertrophy with an increased length/volume of the left
leg, along with the multiple nevus flammeus.

with a catheter and US guidance for macrocystic lesions,
or with needle puncture for microcysts, with the majority
of lesions responding after a single treatment.® Since the
formation of lymphangiomas are believed to be influenced
by angiogenic growth proteins, therapy to modulate the
vessel growth and remodeling provides another therapeu-
tic option.” Rapamycin has both immunosuppressant and
antitumor properties, which are mediated by the specific
inhibition of the mTOR protein kinase, which allows it to
suppress tumor growth by inhibiting cell proliferation,
inducing tumor cell apoptosis, and suppressing tumor
angiogenesis.® Rapamycin has previously been reported to
be very effective with no side effects in a newborn with
diffuse lymphangiomatosis, with complete resolution of
disease.” A more extensive experience in the use of
rapamycin in the treatment of a variety of complicated
vascular anomalies, including arterial, venous, and lym-
phatic malformations, also demonstrated it to be well tol-
erated and highly efficacious.'” These published data
reflect our experience with our patient with over a year of
treatment.

KTS is a rare disorder with an incidence of approxi-
mately 1:100000 live births, and it is traditionally char-
acterized as a triad of capillary malformations (generally

port wine stains, but may involve nevus flammeus
lesions), venous and/or lymphatic abnormalities, and
limb hypertrophy.™'"'* Most of the cases are sporadic
with no predilection for race or gender.'*"> However,
since it was first described by Klippel and Trenaunay in
1900, variation in the phenotypic expression and in the
severity of symptoms have been recognized.”® This sig-
nificant variation in presentation has contributed to the
lack of a generalized accepted definition by the scien-
tific community of KTS, although a proposed definition
was published by Oduber et al in 2008."* The proposed
definition of KTS incorporates 2 major features: con-
genital vascular malformations and disturbed (not gen-
eralized) growth."”® The vascular malformations should
include a capillary malformation, which generally is a
port wine stain, and/or a venous malformation; however,
lymphangiomas are also commonly described in patients
with KTS.>!"""* The vascular malformations of KTS are
typically “low flow volume” lesions, such as venous or
lymphatic malformations, whereas Parkes Weber syn-
drome is characterized by “high flow volume” lesions
with the presence of arteriovenous malformations.'>"
The altered growth seen in KTS frequently manifests as
hypertrophy of a limb, generally on the same side as the
vascular malformation."* Although no definite etiologic
gene has been identified, Oduber et al hypothesized that
there could be the presence of several gene mutations,
some of which control angiogenesis and others that con-
trol growth regulation."” This polygenic hypothesis
could explain the extreme variability of the manifesta-
tions seen in KTS."

Our patient, with lymphangiomatosis and a capillary
malformation overlying the involved leg with hemihy-
pertrophy, fulfills the diagnostic criteria for KTS. She
did not have any dysmorphic features, and she does not
have the characteristics seen with other similar syn-
dromes, such as Proteus syndrome, Parkes Weber syn-
drome, CLOVES syndrome, or Sturge Weber syndrome.
More recent developments for therapy, including sclero-
therapy through interventional radiologic procedures,
and the use of rapamycin, have been effective and safe,
as was the experience in our patient, and prevented the
sequelae of more conventional treatments, such as sur-
gery. Some of our patient’s early complications, such as
hypogammaglobulinemia and hypofibrinogenemia are
well described with lymphangiomatosis,! as is the
involvement of splenic lesions.*’

Author Contributions

JAW: Contributed to conception and design; contributed to
acquisition and analysis; drafted manuscript; critically revised
manuscript; gave final approval; agrees to be accountable for
all aspects of work ensuring integrity and accuracy.



Global Pediatric Health

DJM: Contributed to acquisition and interpretation; criti-
cally revised manuscript; gave final approval; agrees to be
accountable for all aspects of work ensuring integrity and
accuracy.

ARW: Contributed to acquisition and interpretation; criti-
cally revised manuscript; gave final approval; agrees to be
accountable for all aspects of work ensuring integrity and
accuracy.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

References

1. Hilliard R, McKendry J, Phillips MJ. Congenital abnor-
malities of the lymphatic system: a new clinical classifica-
tion. Pediatrics. 1990;86:988-994.

2. Rockson SG. Diagnosis and management of lymphatic
vascular disease. J Am Coll Cardiol. 2008;52:799-806.

3. Lymphangiomatosis & Gorham’s Disease Alliance—
Europe. Lymphangiomatosis.  http://www.lgdalliance-
europe.org/html/lymphangiomatosis.html. Published 2011.
Accessed January 21, 2016.

4. Powell A. Leg-length discrepancy and hemangiomas
in a 15-month-old girl: what’s the cause? Consultant
Pediatricians. 2015;14(2):74-75.

10.

11.

13.

14.

Greene AK, Kieran M, Burrows PE, Mulliken JB,
Kasser J, Fishman SJ. Wilms tumor screening is unnec-
essary in Klippel-Trenaunay syndrome. Pediatrics.
2004;113:e326-¢329.

Shiels WE. Lymphatic malformation treatment: defining
state-of-the-art. Nationwide Children’s Hospital. Issue 33;
Fall 2008.

Yang DH, Goo HW. Generalized lymphangiomatosis:
radiologic findings in three pediatric patients. Korean J
Radiol. 2006;7:287-291.

Law BK. Rapamycin: an anti-cancer immunosuppres-
sant? Crit Rev Oncol Hematol. 2005;56:47-60.

Laforgia N, Schettini F, De Mattia D, Martinelli D, Ladisa
G, Favia V. Lymphatic malformation in newborns as the
first sign of diffuse lymphangiomatosis: successful treat-
ment with sirolimus. Neonatology. 2016;109:52-55.
Adams DM, Trenor CC, Hammill AM, et al. Efficacy and
safety of sirolimus in the treatment of complicated vascu-
lar anomalies. Pediatrics. 2016;137(2):1-10.

National Organization for Rare Disorders. Klippel-
Trénaunay syndrome. http://rarediseases.org/rare-diseases/
klippel-trenaunay-syndrome. Published 2015. Accessed
January 21, 2016.

Mneimneh S, Tabaja A, Rajab M. Klippel-Trenaunay syn-
drome with extensive lymphangiomas. Case Rep Pediatr.
2015;2015:581394. doi:10.1155/2015/581394.

Oduber CE, van der Horst CM, Hennekam RC. Klippel-
Trenaunay syndrome: diagnostic criteria and hypothesis
on etiology. Ann Plast Surg. 2008;60:217-223.

Jacob AG, Driscoll DJ, Shaughnessy WIJ, Stanson
AW, Clay RP, Gloviczki P. Klippel-Trenaunay syn-
drome: spectrum and management. Mayo Clin Proc.
1998;73:28-36.


http://www.lgdalliance-europe.org/html/lymphangiomatosis.html
http://www.lgdalliance-europe.org/html/lymphangiomatosis.html
http://rarediseases.org/rare-diseases/klippel-trenaunay-syndrome
http://rarediseases.org/rare-diseases/klippel-trenaunay-syndrome

