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Abstract

Background: Lymphatic malformations are rare benign tumors that result from congenital and acquired alterations
of the lymphatic vessels. They occur most commonly on the head and neck region.
The aim of this study is to describe clinical profiles of lymphatic malformations of the head and neck (LMHN) as
well as to study therapeutic modalities through our series and review of the literature.

Results: This is a retrospective record-based descriptive study conducted in the ENT and the Radiology departments
over a 17-year period. Our study included twelve patients, aged between 8months and 52 years. Two swellings were
present at birth and had not been prenatally diagnosed in both cases. One patient was affected by TRISOMY 21.
All patients consulted for a painless mass of the head or neck. Seven masses were located in the suprahyoid region
and five in the infrahyoid region. Ultrasonography, computed tomography (CT), and magnetic resonance imaging
(MRI) were realized to establish the diagnosis and assess the extent of the lesions.
Surgical excision was performed in 7 patients. It was complete in 6 patients. Five patients were treated with
sclerotherapy. The sclerosing agents used were Aetoxisclerol 2%, hypertonic saline, and absolute alcohol. One patient
had a reversible paresis of the left mental nerve after surgery. An excellent response to sclerotherapy with complete
resolution was obtained in 3 cases with no recurrence of the disease.

Conclusions: Surgical excision has been the management option of choice for LMHN. The recent advances in
sclerotherapy make it safe and effective as a primary treatment modality for these lesions.
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Background
Lymphatic malformations (LM) are rare benign tumors
that result from congenital and acquired alterations of
the lymphatic vessels. They occur most commonly on
the head and neck region. Typically, LMHN are noted
before birth, at birth, or in the first few months of life in
fewer than 50% of cases and by the age of 2 years in 80–
90% of cases [1].
The management of cervicofacial lymphatic malforma-

tions (CFLM) remains difficult despite a large therapeutic
arsenal. Complete surgical excision remains the treatment

of reference. However, many recent reports have increas-
ingly documented remarkable results for the management
of such lesions with sclerosing agents.
The primary aims of this current study were to de-

scribe the clinical profiles of CFLM as well as to study
the methods of therapeutic management and evolution-
ary particularities of this type of lesions through our
series and review of the literature.

Methods
We conducted a retrospective record-based descriptive
study in the ENT and the Radiology departments over a
17-year period (from 2002 to 2018) including 12 patients
with CFLM.
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The identification of cases was done by reviewing the
medical records of the ENT and Radiology departments
and through our outpatients’ data focusing on the age of
onset, primary reason for consultation, associated signs,
location of lesion, characteristics of the swelling,
radiologic investigation performed, treatment modality
used, complications encountered, and results achieved.
No exclusion criteria in terms of age, gender, and
comorbidity were applied.
This is a retrospective study approved by our institu-

tional ethics committee IORG 0009738/0990-0279, who
also certified that patient findings have no ethical issues
to be published.

Results
A total of 12 cases of CFLM were identified. They were
aged 8 months to 52 years with a median age of 13.5
years old at the first consultation. The swelling was
present at birth in 2 patients which had not been pre-
natally diagnosed in both of them. Seven patients (58%)
were females and five (42%) were males with a sex ratio
of 0.71. No family history, similar cases, or other
LM were found. Our study included one patient with
Trisomy 21.
All the patients consulted after noticing a painless

mass that caused disfigurement. The time to first con-
sultation varied from 2 months to 11 years. Two patients
presented with mild dyspnea and one patient with
speech problems. There was an equal distribution be-
tween the right and left sides. The location was supra-
hyoid in 7 cases (58.3%) and infrahyoid in 5 cases
(41.7%). The suprahyoid locations were submaxillary,
parotid, and the floor of the mouth (Fig. 1). For the
infrahyoid ones, they were subclavicular and cervical.
One patient had two swellings: submaxillary and in the
floor of the mouth (Table 1). The swelling was firm in 8
cases, soft in 3 cases, and elastic in one case. All the

masses were mobile, painless, and covered with normal
skin.
B-mode ultrasonography and color Doppler ultra-

sound were performed in 10 patients to accurately
characterize the nature of the lesions. The cysts’
major axis ranged from 22 to 65 mm with an average
size of 43 mm. All the lesions included in the
present study were macrocystic lymphangiomas.
Seven patients had anechoic masses and the other 3
patients showed heterogeneous echogenicity. Cyst
vascularity was evaluated by color Doppler imaging
which showed two vascularized LM. Lesions were
multilocular in 9 cases (75%) and unilocular in 3
cases (25%).
Computed tomography (CT) was realized in 3 pa-

tients. All of these 3 masses were hypodense with a
homogeneous internal density. No fluid-fluid level
was detected.
MRI was performed in six cases. MRI sequences without

intravenous contrast administration showed all masses as
hypo-intense on T1-weighted (T1W) sequences and hyper-
intense on T2-weighted (T2W) sequences. After gadolin-
ium injection, only the walls and the internal septa showed
contrast enhancement in 5 patients (Figs. 2 and 3).
Management options in our study included surgical

excision and sclerotherapy. The average time between
first consultation and first management was 4.5 months.
During that period, no patient showed a spontaneous re-
gression. Two patients were lost to follow-up. In the 10
remaining patients, the average follow-up period was 5.6
years.
Surgical excision was performed in 7 patients

(Table 2). It was complete in 6 patients. A final
histopathological analysis confirmed the diagnosis in
all patients of this group. Complete improvement was
seen in the 5 patients who had total surgical removal,
and only the patient who underwent partial removal
had a submaxillary recurrence 6 months after his sur-
gery. He showed a spontaneous regression of the recur-
rent lesion after 6 months. The seventh patient was lost
to follow-up after surgery. A reversible paresis of the

Fig. 1 A patient with two cystic lymphangiomas: right submaxillary
(a) and in the right side of the floor of the mouth

Table 1 Distribution of lesions according to location

Malformation location Number of cases

Suprahyoid location Parotid 4

Submaxillary 3

Floor of the mouth 1

Infrahyoid location Subclavicular 2

Neck

Posterior triangle 2

Laterocervical 1
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left mental nerve was encountered in one patient. She
had a left submaxillary lesion. No fluid collection in the
resection site was encountered during the study period.
Five patients were treated with sclerotherapy. The

sclerosing agents used in our patients were Aetoxisclerol
2%, hypertonic saline solution, and absolute alcohol
(Tables 3 and 4).

All the sessions of sclerotherapy were performed
under general anesthesia. The number of sclerosing
agent injections varied from one to two injections with
an average of 1.4 injections. An excellent response with
complete resolution was noted in 3 cases with no
recurrence of the disease. The first patient demonstrated
a complete regression after only one injection of

Fig. 2 Cervical MRI; coronal T2W sequence (a) and coronal T1W sequence after gadolinium injection (b): hyper-intense formation on T2W, hypo-
intense on T1W without internal enhancement after gadolinium administration

Fig. 3 Cervical MRI; coronal T1W sequence after gadolinium injection: nonenhancing cystic formation ( ) with thin enhancing septa ( )
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Aetoxisclerol alone and the two remaining patients after
2 injections of Aetoxisclerol associated with hypertonic
saline. One of these five patients demonstrated a good
response with minimal residual after 2 injections of ab-
solute alcohol. The fifth was lost to follow-up after her
first session of sclerotherapy. The response to sclerother-
apy was evaluated relying on clinical and control based
on an ultrasound done 1 month after sclerotherapy and
3months later (Fig. 4).
Complications included mild temperature elevation in

one patient during the first 24 h after injection which
was easily treated with paracetamol, local inflammatory
reaction after the first injection in one patient, and intra-
cystic hemorrhage in one patient causing sudden en-
largement of the lesion.

Discussion
This present work was interested in describing clinical
profiles of CFLM as well as studying therapeutic
modalities through our series and review of the litera-
ture. Our results showed that the diagnosis of these
lesions is established by clinical exam and imaging and
that sclerotherapy of these lesions is associated with
satisfactory to excellent results and present so a good
alternative to surgery.
LM can manifest anywhere in the body, but most

frequently involve the head and neck with over 75%
of all the cases. About 50–60% of these lesions are
identified at birth, while 80–90% are diagnosed by the
end of the second year of life [2]. CFLM can be iden-
tified in utero by carrying out a routine prenatal
ultrasonography [3]. They are rarely observed in

adults, secondary to infections, neoplasms, trauma,
and iatrogenic injuries [4]. In our study, no lesions
were identified in utero, 2 swellings were present at
birth, and five patients were under 2 years old.
The sex ratio varied from 0.6 to 2.8 [5, 6]. Our study

included 5 males and 7 females with a sex ratio of 0.71.
This discrepancy was due to the paucity of this lesion
and the size of the samples. Several congenital malfor-
mation syndromes have been reported in association
with these lesions, including Turner’s syndrome,
Noonan’s syndrome, and several chromosomal aneu-
ploidies. Some authors reported that isolated lymphatic
malformations can be inherited as an autosomal reces-
sive disorder [7]. Only one patient with Trisomy 21 was
defined in our series.
The most common presenting symptom is a progres-

sively enlarging painless and asymptomatic mass of the
head and neck. The usual slow progressive growth of the
swelling coupled with the absence of early pressure
symptoms may explain the reason for the late presenta-
tion [8]. Obstructive symptoms may develop due to mass
effect when the lesions enlarge and compress the sur-
rounding vital structures [4]. All patients of the present
study consulted after noticing a painless mass that
caused disfigurement. It was associated with dyspnea in
two patients and speech problems in one patient.
Concerning the involved site, the most common loca-

tion is the posterior cervical area [9]. Some authors sug-
gested that this type of lesions has a predilection for the
left side of the head and neck, most likely because the
thoracic duct enters the subclavian vein on the left [10].
The parotid region was the most common site of

Table 2 Clinical profiles and response to treatment in our patients treated surgically

Case number Age of onset Sex Time to 1st
consultation

Location Lesion size (mm) Resection Follow-up Recurrence

1 26 years Female 3 months Left parotid 43 × 38 Complete 3 years No

2 52 years Male 4 months Right posterior triangle 44 × 30 Complete 2 years No

3 At birth Female 11 years Left submaxillary 22 × 13 Complete 16 years No

4 39 years Male 12months Right subclavicular 65 × 50 Complete 6 years No

5 9 years Male 6 months Right submaxillary 55 × 37 Partial 10 years Yes (6 months
after surgery)

6 30 years Female 12months Left subclavicular 36 × 20 Complete 11 years No

7 5months Male 3 months Left posterior triangle 35 × 23 Complete Lost to follow-up No

Table 3 The sclerosing agents used and their doses

Sclerosing agent Dose Number of cases

Aetoxisclerol 2% One ampoule of 2 ml contains 40 mg Lauromacrogol 4

Absolute alcohol 0.01 ml/kg of body weight 1

Hypertonic saline 1 ml with every ampoule of Aetoxisclerol 2% 3
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involvement in our patients. No predilection for the side
was observed.
Imaging options included US, CT scanning, and MRI.

Ultrasonography is the technique of first choice in this
type of lesions in order to identify the lesion and to
define its structural cystic-type characteristics. It is also
useful for monitoring the non-operated lesions in the
case of therapeutic abstention, for postoperative surveil-
lance, to evaluate the efficacy of the sclerotherapy and to
detect the recurrences. This imaging exam is limited in
its ability to define the lesions’ deep extension [9, 10].
Typically, LM appear on US as thin-walled, hypoechoic,
and multiloculated cystic masses with septa of variable
thickness and no blood flow on color Doppler ultra-
sound. They may contain echogenic fluid or fluid-fluid
levels when a recent hemorrhage is present because
hemorrhage leads to increased echogenicity [11, 12].
Seven of the 10 patients who underwent US in this study
had anechoic masses.

CT scan demonstrates well the extent of the swelling
and its relationship to the airway and other adjacent
structures. It shows these lesions as unilocular or multi-
locular masses of differing sizes with smooth and uni-
form septations that enhance following bolus injection
of contrast agent with regular margins [13, 14]. Three
patients underwent CT examination that showed well-
circumscribed and hypodense masses with homogeneous
internal density.
Although less available than CT, MRI allowed a clear

evaluation of the lesion morphology and structure. The
MRI sequences show the masses as hypo-intense on
T1W sequences and hyper-intense on T2W sequences,
suggesting fluid content, with regular margins, thin
walls, and internal septa. After gadolinium administra-
tion, only the walls and the internal septa show an
increased signal intensity on T1W sequences without
internal contrast enhancement [15]. In our series, 6 pa-
tients underwent an MRI examination.

Table 4 Clinical profiles and response to treatment in our patients treated with sclerotherapy

Case
number

Age of
onset

Sex Time to 1st
consultation

Location Lesion size
(mm)

Sclerosing agent Number of
injections

Follow-up Response to
treatment

8 12
years

Female 2 months Right submaxillary and
floor of the mouth

50 × 35
30 × 21

Aetoxisclerol 2% 1 15 months Complete
resolution

9 7 years Male 5 years Left parotid 62 × 55 Hypertonic saline
with Aetoxisclerol 2%

1 1 year Complete
resolution

10 13
years

Female 3 months Left parotid 23 × 21 Hypertonic saline
with Aetoxisclerol 2%

2 9months Complete
resolution

11 45
years

Female 2 months Right parotid 53 × 42 Absolute alcohol 2 5 years Significant
regression

12 At
birth

Female 12 months Right laterocervical
region

39 × 19 Hypertonic saline
with Aetoxisclerol 2%

1 Lost to
follow-up

Lost to follow-
up

Fig. 4 Cervical color Doppler ultrasound: intermediate result 1 month after a session of sclerotherapy (a) and final outcome 4 months later (b)
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Various modalities have been described to treat CFLM.
They include observation, surgical, and non-surgical
management [8]. There is no consensus regarding these
lesions’ treatment and no accepted guidelines exist to date.
A spontaneous regression is observed in 15% of lesions ac-
cording to some studies [16]. On the basis of this possibil-
ity, some physicians opt to manage the asymptomatic
lesions conservatively for at least 18months to 2 years.
This attitude requires extreme vigilance in managing these
lesions because acute enlargement in size can occur as
previously mentioned [11, 16]. In our study, the average
time between first consultation and first management was
4.5 months. During that period, no patient showed a spon-
taneous regression.
Complete surgical excision has been the treatment of

choice for CFLM. However, due to the infiltrating nature
of these lesions and the close proximity of vital struc-
tures in the head and neck area, this can be very challen-
ging, making total extirpation nearly impossible. For this
reason, injuries of adjacent neurovascular structures
during surgery are frequent [11, 16]. Total removal is
usually successful with small lesions that do not involve
the oral cavity.
The recurrence rate, following complete excision,

ranges from 0 to 27% of the cases. After partial excision,
the recurrence rate ranges from 50 to 100%. Most recur-
rences occur within the first year of resection, but
delayed recurrences as long as 10 years after the initial
operation have been reported [11, 16, 17].
Complications from surgical excisions are well docu-

mented and occur in 30% or more of cases. The most
common postoperative complication is seroma which
can be expected to resolve spontaneously within 10
days on average after the operation. Cranial nerve
weakness is the next most common complication. It
can occur in up to a third of these CFLM treated surgi-
cally with the marginal mandibular branch of the facial
nerve most frequently involved [16]. Facial paresis is
transient in most cases and resolves by medical treat-
ment by an average of 2 months. Frey and Horner’s
syndromes, Muscle weakness, and life-threatening
infections such as mediastinitis and sepsis are also
documented as postoperative complications [18].

In our study, seven patients were treated surgically.
Resection was total in six patients and partial only in
one patient. The recurrence of the disease was observed
in one patient 6 months after incomplete resection of
the lesion. The only complication observed was a revers-
ible paresis of the left mental nerve in one patient with a
left submandibular lesion.
Among the treatments available as alternatives to

surgery, the most widely experimented on in patients is
sclerotherapy. The current literature reports the efficiency
of this therapeutic modality, especially for macrocystic le-
sions. It is currently considered as the first-line therapy for
this type of lesions, sometimes in combination with surgi-
cal debulking. Intralesional injection of sclerosing agent
damages the endothelium, and this is followed by inflam-
mation, thrombotic vascular occlusion, and sclerosis with
regression of the lesion [19]. Frequently, several injections
of sclerosing agents are needed [20].
To date, a wide range of sclerosing agents have been

used in daily practice, but it is unclear which sclerosing
agent is superior in terms of safety and effectiveness.
This is partly due to a lack of understanding on the
sclerosant mechanism of action [19, 21]. The sclerosing
agents used in our patients were Aetoxisclerol 2%,
hypertonic saline solution, and absolute alcohol.
In this therapeutic modality, response to treatment de-

pends on the sclerosing agent injected into the lesions as
shown in Table 5.
Complication rates in sclerotherapy seem to be low.

Inflammatory response, flu-like symptoms, and indur-
ation of the skin in the injection site are the most
common complications. Some specific complications
according to sclerosing agents were documented. In this
study, complete resolution was noted in three cases with
no recurrence of the disease whereas a minimal residual
was observed in one case. The average number of
injections was 1.4. The complications observed were a
mild temperature elevation in one patient, a local in-
flammatory reaction in one patient, and intralesional
hemorrhage in one patient.
Finally, through our study and review of literature,

we propose this decision tree for the management of
CFLM (Fig. 5).

Table 5 Response to sclerotherapy according to sclerosing agents

Sclerosing agent Study(ies)
First author

Average Nbr of injections Overall response

OK-432 Giguère [11], Yoo [22], Horbach [19] 2 83.5–96%

Bleomycin Horbach [19] 3–4 70–100%

Doxycycline Horbach [19] 1–1.6 67–100%

Ethibloc Emran [23] 1–6 77–84%

Polidocanol Horbach [19] 2–3 90–100%

Absolute ethanol Horbach [19] Not reported 68–100%
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Conclusions
In conclusion, this series shows that sclerotherapy for a
CFLM is well tolerated. It is associated with excellent or
satisfactory results. The relatively low complication rate
of sclerotherapy in these lesions makes it a good alterna-
tive to surgical intervention. Moreover, it does not pre-
clude surgery if needed.
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