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Abstract

Vascular anomalies correspond to a group of lesions related to disorders of vascular develop-
ment, which to date remain a diagnostic and therapeutic challenge for treating physicians.
Lymphatic malformations (LM) are congenital malformations that manifest as benign hamarto-
matous tumors of the lymphatic vessels with a marked predilection for the head, neck and oral
cavity. In general terms, LM are classified as macrocystic, microcystic or a combination of both
depending on the size of the lesion, which can lead to anatomical alterations and even functio-
nal deficits. The aim of this article is to provide a brief and accurate review of head and neck
lymphatic malformations considering their clinical aspects, imaging tools and treatment options.
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Introduction

Lymphatic malformations (LM) are rare slow-flow
benign tumors, both congenital and acquired,
that result from alterations in the complex
lymphatic vessels, due to an aberrant develop-
ment of the lymphatic channels resulting in an
abnormal dilatation of these, which in turn, can
give rise to micro cystic (cysts <2 cm in size),
macro cystic (>2 cm) or mixed lesions, of isolated
or multifocal presentation, with a great variety of
clinical presentations in terms of location and
size, since they can grow along with the anato-
mical site involved (1,3,18,31,37).

They usually occur in infancy, there is no gender
preference, may be in the trunk, extremities and
in the intrathoracic and intra-abdominal compart-
ments, but most frequently are the neck and
axilla, with 50-70% of all locations, in the majority
of cases are located in the posterior triangle
(54%); the remaining 25% of all LM are located in

the trunk and extremities, and only 5% in
parenchymal organs. Specifically in the head and
neck, if we take the mylohyoid muscle as a refer-
ence, the macrocystic type is usually located
inferiorly, while the microcystic variety is located
superiorly (2,8,23,27,29,30,38).

Approximately 50-60% of cases are diagnosed at
birth (and even earlier through the use of prenatal
ultrasonography), while 80-90% have already
been diagnosed by the second year of life. The
incidence of LMs is estimated at 5-6% of all
types of benign soft tissue tumours in children. In
addition, they have been seen in association with
syndromic congenital malformations such as
Turner syndrome, Noonan syndrome, and chro-
mosomal aneuploidies, describing that even
these malformations could be secondary to an
autosomal recessive disorder in itself. In general,
this finding in adults is rare, and is usually
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secondary to infections, trauma, neoplasms or
iatrogenic lesions (1,3,4,8,16,20).

Despite the studies performed, their specific
cause has not yet been determined, and there is
no consensus on their treatment. As for their
origin, apparently these lesions arise from se-
questration of the lymphatic channels, and
inappropriate communication between lymphatic
vessels that have an altered drainage pattern,
leading to the gradual accumulation of fluid,
which gives way to a mass of soft tissue with
lymphatic vessels, progressive cystic dilatation,
which according to its size produces a mass
effect on adjacent structures. They have also
been described as ectopic or “sequestered” lym-
phatic tissue, which in case of local infections or
trauma can grow, suggesting the existence of a
connection between these and normal lymphatic
tissue (2,15,17,23).

So far, there is limited evidence to suggest a
hereditary component versus sporadic occur-
rence of LM. Among the possible causes, so-

composed of microlymphatic channels that infil-
trate the surrounding soft tissue, superficially and
deeply, even compromising muscle and bone,
and the response to surgery and sclerotherapy is
more limited, often requiring multimodal manage-
ment (6,9,11,15,16,17,19,22). The de Serres
classification is oriented towards LM involving the
Head and Neck region, characterizing them if
their involvement is uni or bilateral and supra or
infrahyoid. In this way, it evaluates the degree of
extension, having worse prognosis those that are
bilateral and supra and infrahyoid (2,7,16,17,37).

Regarding its clinical presentation, the most
frequent is a mass with painless and asympto-
matic progressive and slow growth, being many
times this the only finding. When the size is
considerable it can generate obstructive symp-
toms due to mass effect, compromising vital
structures depending on its location, especially in
the head and neck, lost of vision, risk of airway
obstruction, macroglosia, alteration in oral intake
and swallowing, pain and aesthetic defect rea-
ching a significant disfigurement. (Fig.1) (1,3,9,

Fig 1: clinical presentation of tongue LM: swelling and colour change in the right side (black arrow). A, frontal
view; B, lateral view. Courtesy of Patricio Rubio, DDS. General Hospital of Concepcion, Chile.

matic mutations have been proposed; based on
the fact that in 94% of the cases, mutations have
been found in PIKBCA which codes for a catalytic
subunit of the PIBK enzyme, although it is not
known if these mutations alone can give rise to
LM (2,5,9,19,20,21).

The International Society for the Study of Vas-
cular Anomalies, classifies LM within vascular
anomalies as microcystic, macrocystic or a mix-
ture of both types. This classification stems from
the success rates of treatment with sclerotherapy.
In general, macrocystic lesions are larger than 2
cm in size, with fluid content under normal or
slightly discolored skin. They generally respond
well to both surgical management and sclero-
therapy. Microcystic ones, on the other hand,
have a size smaller than 2 cm and are usually

18,21,24,40). However, it should be taken into
consideration that within the possibilities there
are other lesions that could present in a similar
way, such as gill cysts, abscesses, thyroglossal
duct cysts, teratomas, among others. Given the
variety of differential diagnoses when faced with
a soft tissue lesion in the head and neck, the
diagnosis is based on clinical history, physical
examination and imaging study methods that
play a fundamental role in its characterization,
high-lighting ultrasound, magnetic resonance
imaging and computed tomography (CT) (3,8,18,
40).

Imaging
Doppler ultrasound is very useful as an initial
screening tool, allowing to determine the charac-
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Fig 2: CT Neck. A: LM of the right submandibular space, hypodense and unilocular lesion with mass effect on the
submandibular gland. B: Suprahyoid LM, multilocular under the right platysma muscle (white arrows).

teristics of the fluid and the size of the lesions
that can vary from millimeters to several centi-
meters. It is described that these can be an-
echogenic or hypoechogenic, with echogenic
fluid levels or liquid-liquid in cases of recent

is operator-dependent, and highlights the poor
spatial resolution and that it does not allow to
evaluate its involvement in depth in a detailed
way (1,2,3,8,9,11).

Fig 3: CT Neck. Macrocystic and multilocular suprahyoid LM, below mylohyoid muscle, with peripheral and septal
enhancement after intravenous contrast injection (white arrows). A, axial view; B, coronal view.

hemorrhage. It has the advantage of its low cost,
its speed, noninvasive delivery of a real-time
image, without requiring sedation or anesthesia
or ionizing radiation. As a disadvantage, this test

As for the CT study, well circumscribed lesions
are described with variable attenuation values,
uni/multiloculated and homogeneous density.
Mild septal and capsular enhancement is com-

Head and Neck Lymphatic Malformations CT & MR Imaging. A brief Review - llson Sepulveda Aguilar et al.
ISSN: 2813-7221 - Swiss J. Rad. Nucl. Med. (2024) 13 (Vol.1):1-9; https://doi.org/10.59667/sjoranm.v13i1.14

p3


http://www.SJORANM.COM
http://www.sjoranm.com
https://doi.org/10.59667/sjoranm.v13i1.14
http://www.sjoranm.com
https://doi.org/10.59667/sjoranm.v13i1.14

Case Report - Swiss J. Rad. Nucl. Med. (2024) 13 (Vol.1): 1-9; https://doi.org/10.59667/sjoranm.v13i1.14

Fig 4: MRl Head: Macrocystic LM. A, coronal T1WI, isointense left submandibular space LM, with internal septa,
surrounding the mandibular body and medially displacing the submandibular gland (white arrows). B, axial T2WiI,
hyperintense signal intensity and lateral displacement of the platysma muscle (white arrows). C, coronal STIR WI
showing hyperintense signal intensity and internal septa of the right parapharyngeal space LM (with arrows).

mon after contrast administration. In cases of
intralesional haemorrhage, the content has a
hyperdense appearance. In addition, these mas-
ses may show calcifications and fluid level, as
well as include cystic components mixed with
other types of tissue. As it is known, the use of
ionizing radiation is a disadvantage, especially
considering that these lesions are characteristic
of the pediatric population (Figs. 2,3) (3,10,15,32,
33,35).

MRI, considered as the gold standard imaging
technique for determining the depth and extent of
lesions, allows an excellent evaluation of soft
tissues with high resolution and their relationship
with the surrounding structures, relevant in LM
due to its deep involvement, not only useful in
diagnosis, but also for treatment planning and
subsequent follow-up. MRI studies performed in
late pregnancy, in congenital cervical LM, MRI
can demonstrate possible extension into the
mediastinum, assess proximity to the brachial
plexus or obstructive airway involvement. Thin-
walled, well-defined, irregularly shaped, infiltrative
and generally multiloculated lesions are visua-
lised. In T1 sequence, LM are hypo- or isoin-
tense, while in T2 they are hyperintense, and with
fluid levels, due to the tendency to haemorrhage,
is one of the keys to an accurate diagnosis
(Fig.4).

After intravenous contrast injection, enhancement
is generally observed at the level of the cyst walls
and their septa, but not in the internal fluid. Only
if associated with venous malformations, LMs
may demonstrate diffuse enhancement. MRl is a
non-invasive study, which provides three-dimen-
sional orientation without exposing the patient to

ionizing radiation. It must be taken into consider-
ation that as a disadvantage it requires a long
time to take the images, it may present artefacts
due to movement and does not allow an exact
detail at microvascular level, so sedation or an-
esthesia is often necessary (Fig.5) (2,3,9,11,28,
31,34,35,36).

Among the advantages offered by MRI, there are
studies such as that of Leacy R. et al. that
propose a radiological follow-up by a grading
system of response to surgical resection or
sclerotherapy in LM by MRI, categorizing the
responses to treatment in 7 different grades with
good consistency and concordance, thus aiming
to standardize the results in the follow-up and
response to treatment (12).

Treatment

Regarding management, to date there is still no
consensus or clinical guidelines for the treatment
of LM. These guidelines describe observation,
medical management with the use of sclerosing
agents, radiofrequency ablation, CO2 laser,
among others, and surgical management, as well
as a combination of both. Since it is described
that 15% of the lesions may return spontaneous-
ly, it is sometimes decided to observe and follow
the evolution for 18 months to 2 years, taking into
account that they may have an acute growth se-
condary to infection or hemorrhage. In general,
management is usually complex and challenging,
given that as previously mentioned, the etiology
is uncertain, many times the borders are poorly
defined in microcystic lesions, they can be
infiltrative and in contact with vital structures, in
the case of ultrasound the depth and spatial
resolution is low, there can be interference in the
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Fig 5: MRI Head: Macrocystic right supraclavicular LM. A, coronal T1WI multilocular isointense lesion with mass
effect upon ipsilateral neck muscles (white arrows). B, axial Stir WI showing fluid-fluid levels (black arrows). C, D
axial and coronal TIWI+FS+GD demonstrate peripheral and septa enhancement of the lesion (white arrows)

images, there can be undiagnosed malformations
of lymphatic micro vessels and there are no
specific molecular markers (1,3,15,20,22,37,39).

When complete resection is achieved, the recur-
rence rates oscillate between 0-27% of the
cases, however in case of a partial resection,
situation that occurs many times due to the
infiltrative nature of these lesions or when the
surgery can cause a great deformation or
functional alteration as in the floor of the oral
cavity, the base of the tongue or retropharynx, the
recurrence increases from 50 to 100% of the
cases, the majority within the first year, but cases

have been seen up to 10 years later (2,3,12,
13,15,18).

Among the most common complications are
seromas, heurovascular damage to structures
such as cranial nerves (frequently transitory), chy-
lous fistula, chylothorax, hemorrhage, according
to localization Horner and Frey syndrome, and to
a lesser extent life-threatening situations such as
mediastinitis and sepsis (3,13,14,21).

In addition to surgical management, the most
widely used treatment to date is sclerotherapy,
especially in macrocystic lesions, since the
injection of the intralesional sclerosing agent
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Fig 6: Fetal MRI. A, B T2WI, macrocystic LM of the neck involving submandibular and parapharyngeal space
(white arrows) with compromise of the upper airway (yellow arrow), EXIT was needed. C, D T2 & Stir WI showing a
submandibular and bucall spaces (black arrows) without upper airway involvement (yellow arrow). Courtesy of
Gino Marisio MD, ENT surgeon. General Hospital of Concepcién, Chile.

(after puncture extraction of as much fluid as
possible) generates endothelial damage, inflam-
mation, thrombotic vascular occlusion and scler-
osis, which allows regression of the lesion.
Several agents are used, most notably bleomycin
and OK-432, but the use of doxycycline, ethanol
and hypertonic glucose solution has also been
described. It is usually a well-tolerated and res-
ponsive procedure, but may require several in-
jections of the sclerosing agent. Reduction in the
size of the macrocystic and microcystic compo-
nents may be observed along with fibrotic
changes both at the periphery and within the
lesion, represented by a low signal on T2WI
sequences. In general, complications are rare,

usually with inflammatory response, flu-like
symptoms and skin induration at the injection
site. Given the above, several authors propose
the use of sclerotherapy as the first line of
treatment, either alone or in association with
surgical resection after its use (1,9,13,15,18,21,
25,36,39).

The literature also mentions the oral adminis-
tration of Sirolimus (rapamycin), a natural macro-
lide that is a specific inhibitor of the mammalian
target of rapamycin (mTOR), a key serine/threo-
nine kinase in the regulation of angiogenesis, cell
growth and proliferation. Sirolimus, because of its
antiangiogenic and antiproliferative properties,
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could be an effective treatment in children with
complicated large LM of the head and neck
because of its potential to improve symptoms
and reduce LM size (24,30,36,39).

If the LM is located proximal to the airway, ex-
utero intrapartum therapy (EXIT) can be perfor-
med to keep the neonatal airway patent under
placental support. Because of the greater poten-
tial for complications compared to a standard
cesarean section, the decision to perform an EXIT
is based on diagnostic imaging, where magnetic
resonance imaging (MRI) is a valuable tool to
accurately determine the extent and anatomic
relationships of the LM to adjacent structures
(Fig.6) (26,40).

Conclusions

In summary, the diagnosis and treatment of the
head and neck LM remain a challenge for clini-
cians who have to decide whether or not to treat
symptomatic and asymptomatic LMs that cause
cosmetic concerns. Therefore, imaging tools play
a fundamental role in determining the extent and
critical anatomic relationships of the lesion that is
essential for a correct treatment plan and ade-
quate follow-up. Regarding treatment, although
there is no consensus, multi modal treatment
(surgery, sclerotherapy, radio-frequency ablation,
etc.) is the best option to achieve an adequate
result in terms of local control and resolution of
the cosmetic aspects derived from these benign
lesions.
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