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Abstract: Neck lymphangiomas are rare, benign congenital malformations that predominate in childhood.
Most present before the age of two. There are no risk factors related to sex, ethnic origin or predominance on
either side, and they can occur in any anatomical location, although the most frequent is in the head and neck.
The clinical presentation depends on its location. The most frequent symptom is the existence of a painless
mass that grows slowly. Available therapeutic tools include surgery, systemic treatment, and injection of
sclerosing agents.
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1. Introduction

Neck lymphangiomas are rare, benign congenital malformations that predominate in childhood.
90% occur in children under 2 years, with an incidence of 1.2 to 2.8 per 100,000 newborns. Its
presentation in adults is rare [1]. Approximately 60% are present at birth, and up to 90% are detectable
by two years of age [2,3].

Approximately 47% of pediatric MVLs are found in the group of children under three years of
age. Then its incidence decreases, until it is close to 3% after 16 years [4].

Although more than 90% of lymphatic malformations are clearly congenital, they may occur
later as a result of trauma, infection, neoplasia or iatrogenic injury. The pathophysiology of
lymphangiomas in adults is not clearly understood, but these lesions may be secondary to the
induction of dormant remnants of embryonic lymphatic tissue that are stimulated to differentiate and
grow [5,6]

There are no risk factors related to sex, ethnic origin or predominate on either side, but they have
been associated with chromosomal abnormalities such as Turner syndrome, various trisomies and
Klinefelter, Noonan and Fryns syndromes [7]

They can occur in any anatomical location. However, the most frequent location is in the neck
and head. In a series of 145 patients with childhood MVL, 36.5% were located in the head and neck.

The most common location is in the posterior triangle of the neck (75% of cases) [8], after the
sternocleidomastoid; 20% in the submandibular triangle, and 5% can occur in the abdomen,
retroperitoneum, mediastinum, and even in multiple locations (axilla, shoulder, chest wall,
abdominal wall, parotid gland, lip, floor of the mouth, tongue, tonsils, region behind the ear) [5,9-
11].

2. Case Presentation

We present the case of a 26-year-old woman who came to the emergency room for several days
presenting pain in the right laterocervical/supraclavicular region, without observing lesions at that
level. She relates it to the sleeping position. In the following days there is some swelling and volume
increase at that level. The pain disappeared at rest and increased when the right shoulder was
mobilized. She mentioned that a week and a half earlier she had overexerted himself with his right
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arm playing paddle tennis, noticing slight pain in the right trapezius region in the days that followed.
On examination, there was volume increase in the right supraclavicular region, with no inflammatory
signs.

An ultrasound was performed, and revealed several images of a small cystic anechoic
appearance, subcentimeters, with a predominantly rounded morphology and some with a tubular
morphology without flow in the Doppler study, collapsing under pressure. It was associated with
other vascular structures with small flow and in low number, and alteration of the echogenicity of
the adjacent fat, diffuse, not defined.

The CT showed several small subcentimeter-sized nodular formations without enhancement
with increased attenuation and trabeculation of adjacent fat and some small, sparse, serpingine
vascular structures. The study is completed with an MRI, and the most probable diagnostic is mixed
type lymphatic cystic malformation (2018 ISSVA), preferably with microcysts and some larger cystic
region, with very slow flow, without nidus components, vascular disease, aneurysms or pathological
veins. Thrombotic pathology was not appreciated in the nearby great vessels. The lesion seemed to
extend to the left, contralateral side. On the right side, it showed changes with an inflammatory or
possibly hemorrhagic appearance that justified the prominent signal difference in long TR sequences,
with fat saturation, and in the late evaluation with VSD.

Figure 1. Coronal T1 MRI with intravenous contrast, 3D, equilibrium phase.

Figure 2. 4D angiographic study (temporal resolution, vascular dynamic study, early phase).
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Figure 4. 4D angiographic study (temporal resolution, vascular dynamic study, venous phase).
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Figure 5. Coronal MRI T2, 3D. We mark the fatty space of the thoracic outlet, where the epicenter of
the lesion is located.

Figure 6. Same image as in Figure 5, in a more posterior position (the aproximate limits of the lesion
are marked with blue lines).
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Figure 7. Coronal T1 MRI with intravenous contrast in equilibrium phase. Bright areas show late
enhancement of the lesion. The dark areas correspond to the cavernous areas of the
lymphangiovenous malformation.

The patient evolved favorably, with improvement in pain until it disappeared and with
disappearance of the swelling of the supraclavicular region, being discharged from the hospital. She
is reviewed in the vascular surgery consultation after a few weeks, being asymptomatic.

3. Discussion

Several theories have been proposed to explain the origin of this anomaly. The blockage or arrest
of normal growth of primitive lymphatic channels during embryogenesis. A communication defect
between the lymphatic network and the lymphatic sacs or between them and the venous system.
Another possibility is that during embryogenesis the lymphatic tissue is deposited in the wrong area,
or there is a sequestration of the lymphatic tissue that evolves on its own. Finally, it could be a benign
embryonal neoplasm with proliferative capacity of lymphatic vessels and active content (the most
accepted theory in recent studies, it seems that due to an altered angiogenesis process caused by the
fibroblast growth factor). [5]

Itis widely accepted that they arise from the remnants of embryonic lymphatic tissue that retains
the potential for proliferation. They grow as shoots and are capable of crossing anatomical limits [12].

The etiology of cervical lymphangioma acquired in adulthood is controversial. It seems to result
from predisposing factors (previous theories) and precipitating factors (trauma to the area,
iatrogenesis, respiratory infection, etc.) [13-15].

Histopathologically, there are several types, classified according to the size of the vessels
involved:

1.  Capillary: it is made up of multiple fine lymphatic ducts, less than 1mm, located in the skin and mucous
membranes. Generally located in the subcutaneous tissue.

2. Cavernous: it is formed by dilated lymphatic ducts, with thin walls, with cysts smaller than 5 mm. Located
on the tongue and mouth.

3. Cystic: it is composed of cystic spaces lined by flat epithelium, which contain a clear liquid. They occur
most often in the neck.

The most frequent type is that of cystic characteristics. However, it is very common for several
types to coexist in the same tumor (lymphangiomas/mixed MVL), and are therefore considered to
belong to the same pathological entity. Thus, all three types are frequently found together in the same
patient, depending on the severity of the disease [16,17]. Some authors suggest that the capillary type
does not really exist.
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When a lymphangioma is confined to fairly dense tissue, such as the tongue, it presents as a
cavernous lymphangioma, but when it develops in the relatively lax fascia of the neck, a cystic lesion
occurs [5].

The clinical presentation depends on its location. Those of the neck are usually asymptomatic.
The most prominent sign or symptom of all lymphangiomas is the presence of a painless mass that
grows progressively. It is usually soft, painless, and poorly defined. The mass may be small and go
unnoticed at birth. However, most lesions are recognized early due to their size and associated
symptoms of respiratory obstruction (dyspnea when compressing the trachea) [18,19] and problems
with feeding (dysphagia when compressing the esophagus), which are the second and third most
common presenting symptom.

In adults, the main complaint is the cosmetic unacceptability of the mass, and the most common
presentation is a painless lump in an otherwise asymptomatic patient.

Cervical lymphangiomas have not been shown to lateralize to any particular side of the neck.
They can grow in a short period of time, in relation to infection, trauma or bleeding, compressing or
incorporating structures such as the larynx, trachea, esophagus, brachial plexus and great vessels
within the lesion [20].

Although lymphatic malformations are benign lesions, they rarely resolve spontaneously, and
their infiltrative nature coupled with the difficulty in distinguishing involved vital structures of the
head and neck from adjacent normal tissues makes complete surgical resection even more difficult
[21]. Depending on their size and location, they can become life-threatening due to airway
compromise. Some patients may even require a tracheostomy within the first hours of life to establish
a secure airway [22-25].

On ultrasound, these lymphatic malformations appear as hypoechoic, multicystic, multiseptate,
thin-walled masses. Those microcystic ones acquire a hyperechoic appearance. The presence of a level
between two fluids of different echogenicities (fluid-fluid level) suggests internal bleeding. In the
ultrasound differential diagnosis, the possibility of lipomas and bronchogenic cysts should be
considered [26].

On computed tomography, they are seen as poorly defined, multilobulated, low-density lesions,
usually located in the posterior triangle of the neck. Due to their infiltrative nature it is not uncommon
for them to compromise other spaces in the neck [27].

Magnetic resonance imaging is the imaging test of choice. It allows a complete assessment of the
extent of the lesion and how it relates to the deep neck spaces and vital structures. On T2-weighted
MRI, lymphangiomas appear isointense to cerebrospinal fluid, while their intensity varies on T1-
weighted images due to variable protein content [28,29].

Regarding management, observation is usually the first step for small lesions that do not expand
[30]. Those that continue to grow or have obstructive symptoms should be resected [5]. Some authors
propose therapeutic abstention in asymptomatic cases since complete spontaneous involution has
been described in some cases of well-defined lymphangiomas [31].

Available therapeutic tools include surgery, systemic treatment, and injection of sclerosing
agents [32,33]. The treatment of choice for macrocystic lymphangiomas limited to the neck is surgical
removal. The appropriate age for surgery in children is a controversial issue. Some authors propose
waiting until 6-9 months to reduce the risks. In adulthood, complete exeresis is less difficult and
recurrences are rare [34].

Surgical removal is complex since complete removal is often not possible. This is due to the
compromise of noble structures, given by the histological characteristics previously mentioned [35].
Many cases may require more than one surgical intervention. Recurrence can reach up to 30%. The
orofacial location, compared to the cervical, has a significantly higher rate of recurrence. Focal
microcystic lesions, with limited invasion of neighboring structures, usually have better results with
surgery, when compared to macrocystic lesions.

Intraoperative complications include bleeding (which can even lead to hypovolemic shock) and
pharyngeal perforation. Postoperative complications include hypovolemic shock, septic shock,
surgical site infections secondary to seroma or lymphocele formation, and cranial nerve abnormalities
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(VIL, IX, X, XI, XII). All blood vessels and nerves between the mandible and the sternoleidomastoid
muscle are vulnerable to injury, specifically the mandibular branch of the facial nerve, the spinal
branch of the accessory nerve, and most auricular nerves. Alterations in swallowing, chewing may
occur. Venous bleeding is a possibility, but injury to the carotid sheath and its contents should be
rare.

The rate of complications is variable according to the reported series, but they reach up to 35%.
Among the long-term sequelae, unsatisfactory aesthetic results stand out in relation to the scar, with
the consequent psychological effect [36]. There may be a long scar depending on the size of the cystic
mass, but usually it should improve with time.

Wound infection is usually rare in neck surgery [37].

Another treatment modality is sclerotherapy, which is also considered the treatment of choice
when surgery is difficult. However, its superiority compared to surgery has not been demonstrated.
The results of sclerosing therapy vary according to the location and histological type. For an optimal
result it is necessary to extract the greatest amount of fluid from the lesion prior to injection,
regardless of the agent used. After the procedure the operated site must be compressed, in order to
maximize contact with the sclerosing agent and reduce the risk of extravasation. Different substances
have been proposed, such as bleomycin, tetracyclines, ethanol, hemostatic-sealant agents,
doxycycline and OK 432. These modalities can be used either alone or in combination [38,39].

Intralesional bleomycin injection has been used for the treatment of tumors that also have great
invasion of neighboring organs, the objective being to reduce the size of the tumor and thus the
damage to neighboring organs. It is a cytotoxic agent that has been used in microcystic or mixed
malformations [40,41].

In one study using intralesional bleomycin injection, complete reduction was reported in 47% of
cases, with partial reduction in more than 50%, with morbidity of 42.9% [2].

Doxycycline is an antibiotic from the tetracycline group that has been used in lymphaticocystic
malformations in various anatomical locations, including the cervico-facial region.

OK 432 (picibanil) is a lyophilisate of group A Streptococcus pyogenes (P-hemolytic) incubated
with penicillin-G. It is presented as a relatively safe and effective treatment for patients of any age.
Intracystic injection of OK-432 produces a local inflammatory reaction that resolves the lesion. The
aesthetic appearance is excellent, since it does not leave skin lesions at the injection site, unlike other
sclerosing agents. For this reason, it can be considered the treatment of choice, especially in cases in
which surgical treatment can produce serious functional or aesthetic sequelae [42—44].

Sirolimus is an inhibitor of mTOR (mammalian target of rapamycin), whose cellular pathway
has been associated with lymphangiogenesis in preclinical studies. This drug has recently been used
for the management of vascular malformations in pediatric patients and, specifically, for lymphatic
malformations of the head and neck in children [45,46]. In retrospective studies, it has been shown to
be useful in reducing the size of malformations, particularly in macrocystic ones and in younger
patients, with mucosal involvement and in cases refractory to previous therapies. Adverse effects
include cellulitis, stomatitis, acne, headache, nausea, fatigue, laboratory abnormalities such as
hypercholesterolemia, neutropenia, and elevated transaminases. These are related to the dose used
and are transient. In 2018, a systematic review on the use of sirolimus for lymphaticocystic
malformations was published. The included studies were all retrospective, with a total of 71 patients,
with partial remission in 84.5% of the patients. Only 4% of patients progressed the disease despite
treatment.

Other treatment alternatives include the use of lasers and radiofrequency ablation. The
indication and intervention time depend on the patient's age, and the size and location of the lesion
[47,48].

4. Conclusions

Cervical lymphangiomas are uncommon benign congenital malformations usually present in
children, but are rare in adults. They are often large asymptomatic masses, in some cases infiltrating
or adjacent to surrounding vital structures. There are some factors, including neck trauma, that have


https://doi.org/10.20944/preprints202305.1138.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 May 2023 do0i:10.20944/preprints202305.1138.v1

been considered as potential triggers for the development and exacerbation of lymphangiomas, as it
happens in the case that we present. Observation is usually the first step for small lesions that do not
expand, thoug the spontaneous regression is rarely seen, but those that continue growing or have
obstructive symptoms should be resected. Sclerotherapy has been popularized and is gradually
becoming an adjuvant or alternative treatment for lymphangiomas.

Limitation of sclerotherapy is that nearly all the relevant studies were performed in pediatric
patients, and convincing evidence supporting the use of sclerotherapy for treating lymphangiomas
in adult patients is still lacking [49].

In this case we adopted a conservative attitude, and the patient presented a favorable evolution.
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