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ABSTRACT

Lymphangioma is a benign tumor, often representing a congenital anomaly of the lymphatic system, most commonly manifesting
as soft, nodular reddish or bluish lesions on the skin and mucous membranes. While typically asymptomatic and merely a cosmetic
concern, larger forms may cause complications. The pathology arises from disrupted embryogenesis, where isolated lymphatic cavities
fail to connect with the main vascular network, leading to their dilation, fibrosis of surrounding tissues, and secondary skin changes.
Conservative treatments are largely ineffective, making surgical excision or minimally invasive procedures the mainstay of management,
depending on the lesion's size and location.

The case we describe is a 15-year-old female patient with an extensive lymphangioma of the right thigh, who had been observed at the
Pediatric University since childhood. Despite years of treatment (staged excisions, sclerotherapy), recurrent papillomatous growths and
lymphorrhea persisted. MRI revealed multiple cystic cavities up to 1 cm in the subcutaneous tissue.

Histologically confirmed lymphangioma with chronic inflammation and weak expression of vascular endothelial growth factor (VEGF).
Despite minimal VEGF expression, sirolimus demonstrated clinical efficacy. The patient responded favorably to this treatment, whereas
surgical approaches had proven less effective. Significant local improvement was documented, including reduction of lymphatic vesicles
and soft tissue swelling in the thigh.
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Pe3ynbTaT npuMeHeHuUsa npenapara Cuponumyc
y pebeHka ¢ numdpaHrnomon beapa (KNMHUYECKUIA cryyan)

M.B. Asapos, B.B. Habokos, }0.F0. MaxwuH, 1.B. [or,
A.A. Bonkos, H0.C. 3amatuna, K.B. Urnawes, E.MN. Pbibka

CaHkT-MeTepbyprekuil rocyaapCTBEHHbIN NeAnaTpUYeckuii MeauuynHekuin yrueepeuteT, CaHkT-MeTepOypr, Poccus

AHHOTALMA

NumdpaHrnoma — pobpokaveCcTBEHHaAs ONYX0Slb, YacTo NPeACTaBnAtoLas cobor BPOXAEHHYK aHOManMo NMMMATUYECKON CUCTEMBI,
Hanboree 4acTo NposIBNSIOLLAsACS B BUAE MSArKMX OyrpucTbix 06pa3oBaHmil KPaCHOBATOrO UK CUHIOLLIHOTO LiBETA HA KOXKE W CIIN3UCTBIX
obonoukax. XoTs Yalle oHa npoTekaeT HECCUMNTOMHO W SBASIETCA NN KOCMETUYECKM AEEKTOM, KpYMHbIE (DOPMbI MOTYT BbI3bl-
BaTb OCMOXHeHWs. [aTonorus pa3BnBaeTCs 13-3a HapyLLEeHUs aMBpUoreHe3a, korga M3oNMpoBaHHbIE IMMGaTYeCKie NoNocTH He co-
€[IMHSIOTCSA C OCHOBHOI CETbHK) COCYIOB, YTO MPUBOANT K UX PaCLUMpEHMI0, (MOPO3y OKPYXatOLMX TKAHEN U BTOPUYHBIM UBMEHEHNAM
Koxu. KoHcepBaTWBHbIE METOALI NeYeHUst ManoaddEeKTHBHbI, TOITOMY OCHOBHLIM NOAXOA0M OCTAETCS XMPYPrUYECKOE YaarneHne unm
ManovHBa3vBHbIE NPOLEAYPLI B 3aBUCKMOCTM OT pasmepa v iokanuaaumy 0bpasoBaHus.

B onucaHHom Hamu cnyyae npefcTaeneHa 15-neTHss nauueHTka ¢ o6LWMPHONM NuMdbaHrmoMoi npaeoro 6eapa, kotopas Habnopa-
nacb B MeamaTpnuyeckom yH1BepcuTeTe ¢ AeTcTBa. HECMOTpS Ha MHOTONETHEE NeYeHe (3TanHble UCCEYEHNs, CKNepoTepanms), co-
XPaHANUCh PeLMaMBMPYIOLLME NanUnoMaTo3Hble paspactaHus U numdgopes. MarHUTHO-pe3oHaHcHas Tomorpadns BhiSBUNA MHO-
XECTBEHHbIE KMCTO3HbIE MOMOCTM A0 1 CM B MOAKOXHOI KneTyaTke. [MCTONOrMyecku NoaTBEpKAeHa NMMMMAHTNOMa C XPOHNYECKM
BocnaneHueMm 1 cnaboil akcnpeccuen daktopa pocta aHgotenus cocynos (VEGF).

HecmoTpst Ha cnaboBbipaxeHHyto akcnpeccuto VEGF, Obina oTMeyeHa nonoxuTensHas AuHamuka npy HazHaveHun npenapata Cupo-
numyc. PebeHok nomyyan feyYeHmne ¢ NONOXUTENbHBIM KIMHUYECKM 3PdeKTOM Ha (DOHe OcTarnbHbIX METOAOB TEPanuK, B TO BpEMS
KaK Xupyprudeckue nogxogbl Obin MeHee adekTvBHbI. 3athUKCUPOBaAHO 3HAYUTENBHOE YITyYLLEHe MECTHOTO CTaTyca, BKKYas
YMEHbLUEHNE NUMDATUYECKNX My3bIPEKOB 1 OKPY)XXHOCTW MSrKMX TkaHewn beapa.
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Lymphangioma is a benign tumor, typically origina-
ting from a congenital anomaly of the lymphatic system.
Lesions can develop in any area of the body, presenting
as soft-tissue masses with a lobulated surface of reddish-
brown or bluish discoloration. The malformation is often
asymptomatic and primarily a cosmetic concern; however,
upon significant growth, it can lead to serious complica-
tions. Lymphangioma is a relatively rare condition. Ac-
cording to various sources, it accounts for 1.3-10.6% of
all vascular tumors (up to 25% in the pediatric population),
with an estimated incidence of 1 in 20,000 to 250,000 ad-
missions to surgical departments. Lymphangiomas are
most commonly identified in neonates and infants (90% of
cases), less frequently within the first 2-3 years of life, but
may also be diagnosed prenatally or much later in adult-
hood [1, 2]. Epidemiological data are inconsistent: some
studies report a predominance of superficial lymphangio-
mas in females, while others indicate a threefold higher
incidence among males. Most lesions are considered
congenital vascular malformations rather than true neo-
plasms. They typically develop during fetal life, at the end
of the first or beginning of the second trimester of gesta-
tion [3, 6]. Although the exact etiology of lymphangiomas
remains incompletely understood, several factors have
been implicated in their pathogenesis.

*  Embryonic development anomalies are considered
pivotal, with lesions being linked to malformations of the
embryonic lymphatic system (dysontogenesis). The role
of vascular endothelial growth factor C (VEGF-C) and
its receptor (VEGFR-3) in driving lymphatic endothelial
cell proliferation has been highlighted.

*  Genomic and genetic mutations also contribute; it is
recognized that over half of vascular anomaly cases
are associated with fetal chromosomal aberrations.
Lymphangiomas are frequently observed in syn-
dromes such as Turner, Down, trisomy 13, and triso-
my 18. An autosomal dominant inheritance pattern is
characteristic of Noonan syndrome.

* Intrauterine intoxications represent another potential
mechanism, where impaired lymphatic development
may be mediated by toxic exposure. Cases have
been reported in children born to mothers exposed to
lead or its compounds during pregnancy.

Secondary tumors may arise from impaired lym-
phatic drainage — manifesting as superficial anomalies
in the setting of lymphangitis, lymphogranuloma, or pan-
niculitis — or in association with intestinal malrotation and
volvulus (intra-abdominal forms). Furthermore, vascular
malformations can develop following mechanical trauma,
particularly in the context of Gorham-Stout disease.

Pathogenesis. The mechanisms of lymphangioma
development remain incompletely understood. Most au-
thors consider the primary pathological process to be the
fusion of lymphatic cisterns in the deep subcutaneous

space. These structures are segregated from the normal
vascular network but communicate with superficial capil-
laries via vertically oriented, dilated channels. It is theo-
rized that the cisterns originate from a primitive lymphatic
sac that fails to integrate into the developing lymphatic
system during embryogenesis. Hypertrophied smooth
muscle fibers within the walls of these sequestered spa-
ces exhibit rhythmic contractions, which increase intralu-
minal pressure and lead to dilation of the ascending chan-
nels toward the skin. Fibrotic changes develop around the
abnormal lymphatic vessels in both the superficial and
deep dermis, while the overlying epidermis demonstrates
acanthosis, papillomatosis, and hyperkeratosis. Certain
lymphangioma subtypes are characterized by significant
infiltrative growth, albeit without true tissue destruction.

Classification. Based on anatomical location,
lymphangiomas are categorized as superficial (involving
the skin and subcutaneous tissue) and deep. Superficial
lesions may affect virtually any site, with the head, neck,
and axillary regions being most frequently involved. Deep
lesions are located within internal organs — such as the
liver, spleen, and kidneys — or body cavities, including
the abdominal, retroperitoneal, and mediastinal spaces. In
clinical angiology, a widely used pathomorphological clas-
sification distinguishes several types.

+  Capillary (simple) lymphangiomas result from the pro-
liferation of lymphatic capillaries in the skin and sub-
cutaneous tissue; these tumor-like foci are typically
small, thin-walled, and localized.

«  Cavernous lymphangiomas are characterized by the di-
lation of larger lymphatic channels, forming cavities and
clefts filled with lymph. They exhibit a honeycombed
architecture due to numerous connective tissue septa
and resemble spongy tissue on cross-section.

«  Cystic lymphangiomas (hygromas) present as fluid-
filled cavities of variable size that are isolated from the
normal lymphatic network. Their content may be se-
rous, chylous, or hemorrhagic, and they can occur as
solitary or multiple, sometimes interconnected, cysts.
Additionally, mixed variants such as lymphangiofibro-

ma and lymphohemangioma are recognized. Regarding
etiology, malformations are classified as primary (con-
genital) or secondary (acquired). Based on extent, forms
are distinguished as localized or diffuse. Furthermore, de-
pending on their impact on surrounding tissues, lymphan-
giomas may follow an asymptomatic course or lead to
significant dysfunction and structural distortion.

The clinical presentation depends on several fac-
tors: lesion location, histological architecture, tumor ex-
tent, the anatomical-topographic characteristics of the
involved site, and the efficacy of any previous therapy.
Angiomatous foci can arise in any region containing lym-
phoid tissue. The face (lips, tongue, parotid-masseteric
area) and trunk are commonly involved [9]. However, the
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pathological process may also extend to lymph nodes, vis-
ceral organs, and bone. Tumor progression is generally
slow, parallels the child’s somatic growth, and remains
asymptomatic in the majority of cases.

Capillary lymphangioma initially presents as a small
area of gradually indurating skin. The lesion features
poorly defined margins and a lobulated surface studded
with small (2-4 mm in diameter), elastic, pinkish-red no-
dules. The affected skin area tends to expand over time.
Typically, the anomaly causes no discomfort other than
its cosmetic appearance. Occasionally, lymph may weep
from the nodular lesions, which can also bleed following
minor trauma. As the tumor enlarges and becomes more
diffuse, it exerts pressure on underlying tissues, a process
that in children may lead to secondary bone deformities.

Cystic or cystic-cavernous lymphangiomas of the face
and neck typically present as a circumscribed swelling,
ranging from 3 to 30 cm in diameter, that may project ex-
ternally or toward the oral cavity. The overlying skin may
appear normal or have a cyanotic hue; it is often stretched
and can be either freely mobile or fixed to the underlying
tumor mass. The lesion surface is smooth or lobulated,
its consistency is soft, and it is non-tender to palpation.
Fluctuation is a characteristic finding.

A hallmark of extensive lymphangiomas involving the
oral cavity, neck, mediastinum, or trunk is the occurrence
of intermittent inflammatory episodes. These episodes
are associated with systemic symptoms such as fever
and malaise, along with local signs — including erythema,
swelling, and marked tenderness in the affected region.
The inflammatory process typically persists for 1-2 weeks
before gradually subsiding, often resulting in increased in-
duration of the tumor.

Diagnosis. Superficial lymphangioma can often be
clinically suspected based on its characteristic presentation
and the finding of lymph leakage upon needle aspiration.
In diagnostically challenging cases, including those with
deep-seated anomalies, the vascular surgeon relies on
data obtained from instrumental imaging techniques [6, 9].
*  Tumor Ultrasonography. Ultrasound examination (US)

of superficial lymphangiomas typically reveals in-

creased soft tissue volume with heightened echogenici-
ty, containing multiple hypoechoic to anechoic, round
or oval areas that coalesce into a single conglome-
rate. Sonography provides information not only on the
tumor’s internal architecture and precise location but
also on the status of adjacent anatomical structures.
«  Magnetic Resonance Imaging (MRI). Magnetic reso-
nance imaging of soft tissues enables accurate as-
sessment of the lesion’s extent and detailed morpho-
logical characterization of the vascular malformation.

The results of this study are crucial for formulating an

appropriate management strategy and avoiding un-

necessary surgical procedures.

«  Lymphography. This technique enables evaluation of
the lymphatic vessels, determination of the lesion’s
dimensions, and assessment of its anatomical rela-
tionship to adjacent structures. The procedure in-
volves direct intralesional injection of a water-soluble
contrast agent, followed by acquisition of a series of
targeted radiographs in two planes.

Dermoscopy is a useful adjunct in diagnosing super-
ficial, circumscribed lymphangioma, as it visualizes fluid-
filled nodules and a distinct lacunar pattern. In cases with
hemorrhagic content, differentiation from hemangioma
requires histological examination supplemented by immu-
nohistochemical staining (for Factor Vlll-related antigen
and laminin).

Differential Diagnosis. Lymphatic lesions must be dis-
tinguished from other tumors, including teratomas, lipo-
mas, and cervical cysts. Certain vascular malformations
should be differentiated from conditions such as primary
congenital lymphedema, meningomyelocele, and loca-
lized scleroderma (morphea). For intra-abdominal presen-
tations, acute surgical conditions must be excluded.

Treatment of Lymphangioma. No conservative thera-
peutic strategy has demonstrated proven efficacy against
lymphatic malformations. Achieving a reduction in tumor vo-
lume or complete eradication requires invasive approaches
[4, 6, 8]. The selection of a treatment modality is guided by
several factors: the lesion’s location, size, depth of involve-
ment, extent, and the presence of any complications. The
following options are considered available.

+  Sclerotherapy. This involves the intralesional injection
of sclerosing agents—such as bleomycin, OK-432 (pici-
banil), or ethanolamine oleate (Ethoxysclerol) — which
induces fibrosis and leads to a reduction in the size of
the vascular anomaly. Sclerotherapy offers a favorable
cosmetic outcome and is therefore often the preferred
first-line option for cervicofacial lesions. It can be em-
ployed as a neoadjuvant procedure prior to surgery or
when complete surgical resection is not feasible.

« Surgical Excision. For the definitive removal of a tu-
mor focus, conventional surgical excision remains the
most definitive approach. Complete (radical) exci-
sion is regarded as the treatment of choice for large
cavernous lesions and in situations requiring urgent
intervention. However, the resection of deep-seated
malformations is associated with a significant risk of
local recurrence [5, 7].

«  Minimally Invasive Therapies. Superficial lymphangio-
mas can be managed with modalities such as carbon
dioxide (CO,) laser ablation, cryotherapy, or electro-
coagulation. These techniques are less traumatic than
conventional surgery, promote faster wound healing,
and can shorten the overall recovery period. In se-
lected cases, a single treatment session may vyield a
satisfactory clinical response.
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Postoperative Management. During the postoperative
period, follow-up imaging is performed to evaluate treat-
ment outcomes and assess the risk of recurrence. Phar-
macological management typically includes non-steroidal
anti-inflammatory drugs (NSAIDs) and, when indicated,
antibacterial agents. For lesions located on the lower
limbs, adjunctive compression therapy is routinely recom-
mended.

Case Presentation.A 15-year-old female has been
under long-term management for an extensive lymphan-
gioma of the right thigh at the Department of Microsur-
gery, Saint Petersburg State Pediatric Medical University,
since early childhood. At the time of the current presenta-
tion, she reported multiple coalescing papillomatous le-
sions on the anterolateral aspect of the right thigh and
persistent lymphatic fluid leakage from areas of postop-
erative scarring and papillomas. According to her medi-
cal history, between the ages of 5 and 14, she received
follow-up care and treatment at the university hospital,
which involved staged surgical excisions of the thigh
lymphangioma and multiple sclerotherapy sessions. De-
spite these interventions, the condition demonstrated a
recurrent pattern.

Ultrasonography and magnetic resonance imaging
(MRI) findings revealed multiple variably sized cystic
cavities within the subcutaneous adipose tissue along the
outer semicircle of the thigh, set against a backdrop of
postoperative scar tissue. These cavities were seen to co-
alesce and contained isolated, non-flowing cystic spaces
measuring up to 1 cm in diameter.

A decision was made to perform a biopsy for immu-
nohistochemical analysis using antibodies against VEGF.
The macroscopic findings were as follows: 1. Received
was a skin flap, measuring 2.5%1.3 cm, of greyish-pink
color with a finely nodular surface. Attached to the skin
was a lobulated, yellowish segment of adipose tissue
measuring 2.5%1.8x1.1 cm. On sectioning, multiple small
cavities up to 0.2 cm in diameter were observed, filled with
clear serous fluid. 2. Received was a whitish, hair-bearing
skin flap measuring 1.7%x1.0 cm. A few rounded, thin-
walled cavities measuring 0.2 to 0.5 cm in diameter pro-
truded from its surface. Attached was a lobulated, yellow-
ish portion of adipose tissue measuring 1.0x0.7x0.4 cm.
Microscopic description: both specimens (1 and 2) con-
sisted of skin fragments with adjacent adipose tissue,
exhibiting an identical morphological pattern. This pattern
was characterized by numerous irregularly shaped, empty
cavities of varying size, alongside cavities filled with eosi-
nophilic material and lined by a single layer of flattened
endothelial cells. These vascular structures were located
predominantly in the subepithelial layer. Additional cavi-
ties were identified within deeper layers, extending into
the subcutaneous fat. A prominent, large-focal lymphocy-
tic infiltrate surrounded the cavities, with formation of mul-
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Fig. 1. Skin appearance of a patient diagnosed with lymphangioma
of the right thigh before and after starting treatment with Sirolimus
(3 months difference)

Puc. 1. BHewHwuit BUA KOXM nauneHTa ¢ AmarHosom «mmdaHrnoma
npasoro Gegpa» [0 M MOcne Havanma MPUMEHEHUs npenapata
Cuponumyc (pasHuua B 3 mecsiya)

Fig. 2. Changes in the right lower limb against the background of the
therapy (3 months difference)

Puc. 2. \ameHeHns NpaBoWi HUXHEN KOHEYHOCTU Ha POHE NPOBEeLEHHO
Tepanuu (pasHuua B 3 mecaua)

tiple lymphoid follicles containing pale germinal centers.
Immunohistochemistry revealed weak VEGF expression
within the lymphatic endothelial lining, with no evidence of
endothelial cell proliferation. Conclusion: Lymphangioma
with chronic inflammation.

Due to the infeasibility of radical surgical resection,
the decision was made to initiate treatment with sirolimus.
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Targeted immunosuppressive therapy with sirolimus (ra-
pamycin) represents a contemporary therapeutic strategy
for such complex cases. Sirolimus functions as an mTOR
pathway inhibitor. The mTOR protein is a serine/threonine
kinase regulated by phosphoinositide 3-kinase (PI3K) and
protein kinase B (Akt). The PI3K/AKT/mTOR signaling
cascade serves as a master regulator of multiple cel-
lular processes, encompassing cellular catabolism and
anabolism, cell motility, angiogenesis, and cell growth.
By inhibiting mTOR, sirolimus blocks downstream protein
synthesis, thereby suppressing cell proliferation and
angiogenesis.

The patient was administered oral sirolimus twice dai-
ly. Dosage titration, both at treatment initiation and during
subsequent maintenance, was performed with the goal of
sustaining trough blood concentrations within the target
range of 8-15 ng/mL. A positive clinical response was
evident within the initial months of therapy, characterized
by a reduction in malformation volume, alleviation of pain,
resolution of bleeding episodes, regression of cutaneous
papillomatous lesions, and a decrease in thigh circumfe-
rence of up to 8.0 cm (Figs. 1, 2).

In this clinical case, treatment with the mTOR inhibi-
tor sirolimus demonstrated clinical efficacy in a pediatric
patient with lymphangioma of the thigh. This positive out-
come was observed despite the weak VEGF expression
or immunohistochemical evidence of endothelial cell pro-
liferation within the lymphatic vessels. Clinical improve-
ment was evidenced by regression of lymphatic vesicles,
reduction of edema, and resolution of inflammatory
changes. These findings suggest a potential therapeu-
tic role for sirolimus in select forms of lymphangioma,
particularly in cases refractory to surgical management,
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