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Abstract
Background: Lymphangioma is a multi-systemic disease mostly affecting the mesentery, omentum, mesocolon and
retroperitoneum and rarely involving bone, with fewer than 30 cases reported so far. Lymphangioma usually has no
specific clinical manifestation and could be easily misdiagnosed. Lymphangioma with myxoid degeneration was not
reported. We report a histopathologically proved case of lymphangioma of 6th and 7th cervical vertebra (C6–7) with
myxoid degeneration.
Case presentation: A 45 years old male who suffered from pain in the right shoulder for 1 month, aggravated with
numbness in the right little finger and ring finger and radiating pain for half a month. CT showed multiple cystic bone
destruction areas in C6–7 vertebral right part and appendage with marginal osteosclerosis and surrounded by soft tissue density. The size of the lesion was about 36 mm × 41 mm . MRI: the margin of the lesion appears lobulated. Lesion
showed slightly hypointense on T1WI, slightly hyperintense on T2WI and STIR. Multiple patchy T1WI hypointense and
T2WI hyperintense shadows were seen within the lesion. No enhancement was observed in the lesion after injection
of contrast, and there was no abnormal signal in surrounding soft tissue and bone. The histopathological examination
confirmed the diagnosis of lymphangioma with myxoid degeneration after surgical resection. After over 2 years of
follow-up there were no signs of disease recurrence and progression.
Conclusions: To the best of our knowledge, this is the first case reported in English language literature of lymphangioma with myxoid degeneration.
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Background
Lymphangioma is an uncommon malformation of the
lymphatic system (Valakada et al. 2018; Lin et al. 2014).
Lymphatic diseases could range from small to systemic
lymphangiomas. Lymphangioma, a benign proliferation of lymphatic vessels, is a rare disease with various
clinical manifestations (Valakada et al. 2018; Lin et al.
2014; Bozca et al. 2020; Yang and Goo 2006; Ersoy et al.
2013; Puri et al. 1992; Blei 2011). Although the underlying pathogenic factor is unclear, it is generally believed
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to be congenital malformation and the dynamics of the
lymphatic circulation associated with changes in the
lymphatic system (Jung et al. 2010). Lymphangioma
could occur in any part of the body, but most lesions are
located in the abdomen, such as the mesentery, omentum, mesocolon, and retroperitoneum, while bone incidence is very low (Pour et al. 2013; Mifsut et al. 2013;
Warin et al. 2010). In a few cases, symptoms documented
in the literature were mainly due to compression of surrounding structures, for example, lymphangioma found
in neck region may compress the brachial plexus causing
pain or numbness.
We describe a case of cervical spine (C-spine) lymphangioma in a 45 years old male, in which the diagnosis
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was made after the pathological analysis of the resected
tumor. According to the English literatures we know, this
is the first case of lymphangioma with myxoid degeneration in vertebrae.

Case presentation
We present a case of a 45 years old man who was admitted to hospital in February 2017 due to right shoulder
pain for 1 month, increased pain accompanied by right
little finger and ring finger numbness, and radiating
pain for half a month. The patient had no family history,
genetic history or history of psycho-social disease. No
relevant treatment measures were taken in this patient
before.
General medical examination revealed no fever and no
special signs and symptoms. The skin temperature and
skin color of patient’s right neck was normal, no obvious
vascular manifestations were seen on the surface. There
was no obvious pain when pressing the lesion and the
right upper extremity blood circulation, sensation and
movement were good. Physiological reflexes were normal
and pathological reflexes were not elicited.
Computed tomography (CT) scan revealed multiple
cystic bone destruction areas in C6–7 vertebral right
part and appendage with marginal osteosclerosis and
surrounded by soft tissue density. The size of the lesion
was about 36 mm × 41 mm (Fig. 1). Magnetic Resonance Imaging (MRI) features were shown as follows:
(a). The margin of the lesion appears lobulated. (b).
Lesion showed slightly hypointense on T1-weighted
image (T1WI), slightly hyperintense on T2-weighted
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image (T2WI) and slightly hyperintense on Short tau
inversion recovery (STIR). (c) Multiple patchy T1WI
hypo-signals and T2WI hyper-signals were seen within
the lesion. (d). No enhancement was observed in the
lesion after injection of contrast, and there was no
abnormal signal in surrounding soft tissue and bone
(Fig. 2).
Preoperative laboratory tests were normal as follows:
routine blood test, electrolyte test, urine analysis, blood
coagulation test, erythrocyte sedimentation rate, fasting plasma glucose, and cardiac enzymes were negative. Laboratory tests of tumor markers were normal as
follows: Alpha fetoprotein (AFP): 2.78 ng/ml (normal
range: 0–7.00 ng/ml), Carcinoembryonic antigen (CEA):
2.82 ng/ml (normal range: 0–5.00 ng/ml), Carbohydrate antigen 19-9 (CA19-9): 10.73 U/ml (normal range:
0–30.00 U/ml), Total prostate specific antigen (tPSA):
1.79 ng/ml (normal range: 0–4.00 ng/ml), Carbohydrate
antigen 72-4 (CA72-4): 3.76 U/ml (normal range: 0–6.90
U/ml), Neuron specific enolase (NSE): 10.50 ng/ml (normal range: 0–16.30 ng/ml).
Histopathological section of cervical tumor (posterior
resection specimen) showed fibromuscular tissue with
myxoid degeneration, in which lumen like structures of
variable size and uneven thickness are visible (Fig. 3).
S-100 protein (partial+), Cluster of differentiation 34
(CD34) (+), erythroblast transformation specific regulated gene-1 (ERG) (+) were tested positive and cytokeratin (CK) (−), epithelial membrane antigen (EMA) (−)
were negative in immunohistochemical findings. Special
staining results: elastic fibers (−).

Fig. 1 (1-1) CT bone window axial image. The intraosseous lesion is microcystic type. The tumor shows multiple cyst-like osteolytic bone
destruction and has sclerotic margins. (1-2) CT soft tissue window sagittal image. Tumor shows lower density than surrounding bone and soft tissue.
The tumor is lobulated with breakthrough bone cortex projecting outward in an ovoid shape, compressing surrounding soft tissue
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Fig. 2 (2-1) Sagittal image on T1WI, (2-2) Sagittal image on T2WI, (2-3) Sagittal image on STIR, (2-4) Coronal contrast-enhanced image on T1WI.
Tumor margin appears lobulated. Slightly hypointense on T1WI, slightly hyperintense on T2WI and STIR are seen in (2-1, 2-2, 2-3). Multiple patchy
T1WI hypointense and T2WI hyperintense shadows were seen within the lesion (red arrow). No enhancement was observed in contrast MRI in (2-4)

Fig. 3 Histopathological section showing variably sizedlumen like structures with heterogeneous wall thickness. Lumen walls are composed of
fibrous connective tissue with a monolayer of flattened endothelial cells in the inner village. Myxoid degeneration can be seen locally in the tumor
(Black arrow; H&E, × 100)

Combined with the results of blood biochemical
tests, clinical manifestations, imaging data and immunohistochemical tests, the pathological morphology
could be consistent with lymphangioma with extensive
myxoid degeneration.
After over 2 years of follow-up there were no signs
of disease recurrence and progression. Patient had no
right shoulder pain, no right little finger and ring finger numbness.

Discussion
The absence of lymphatic vessels within bone was once
believed in the past, but it has been widely accepted
that Nixon (Nixon 1970) applied lymphangiography to
confirm the presence of intra-osseous lymphatic vessels. Bone lymphangiomas are rare and predominate in
multiple forms. Most of them believe that it is caused
by lymphatic congenital dysplasia or secondary lymphatic injury, resulting in lymphatic reflux obstruction,
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lymphatic dilatation and lymphangiomatoid hyperplasia
(Bellini and Hennekam 2014). Lymphangiomas of the
skeletal system can be part of a systemic lesion. Most
patients with lymphangioma in bone could also find lymphangiomas in soft tissues. Lymphangiomas were called
lymphangiomatosis or multiple lymphangiomas if lesions
occur simultaneously in two different organs, or two or
more relatively isolated lesions occur within the same
organ (Jin et al. 2020). Multiple organs such as lung, liver,
spleen, and particularly bone may be involved concurrently in approximately 75% of cases (Faul et al. 2000). In
pediatric patients, 60% of lymphangiomas are detected at
birth and 90% within 2 years of age. The recurrence rate
was 100% in the aspiration and injection groups compared to 33% in surgical resections in pediatric patients
(Alqahtani et al. 1999). However, bone lymphangioma
is relatively stable and does not require treatment when
there are no clinical symptoms, which can be treated surgically with better surgical outcomes if they cause clinical
symptoms (Naguib et al. 2008). After 2 years follow-up in
our case, there was no recurrence of the lesion.
Histologically, the bone lymphangiomas appear as a
multilocular cavity filled with lymphatic fluid and containing endothelial cells. Lymphangioma in bone usually
occurs in childhood (Naguib et al. 2008). According to
the size of the cyst, bone lymphangiomas are divided into
macrocystic type (≥ 2.0 cm), microcystic type (< 2.0 cm)
and mixed type (Jin et al. 2020). Microcystic type lymphangiomas are the most common (Fig. 1-1), followed
by mixed type. The margins of the lesion may have
osteosclerosis. Lymphangiomas occur most commonly
in the thoracic and lumbar vertebrae, whereas lesion in
this case was rare that located in the cervical spine. The
tumor showed low density on CT (Mifsut et al. 2013;
Warin et al. 2010; Jin et al. 2020; Aviv et al. 2001). MRI
showed hypointensity on T1WI, hyperintensity on T2WI
and STIR sequences (Mifsut et al. 2013; Aviv et al. 2001;
Herruela-Suffee et al. 2016; Mi et al. 2020). No enhancement was observed in contrast CT and MRI imagings.
The male patient in our case was 45 years old. The
lesion was located in the cervical vertebra, broke
through the bone cortex and extended outwardly,
belonging to microcystic type lymphangioma. CT
showed that the lesion was slightly low-density with
osteosclerosis at the edge. Lesion signals on different MRI sequences were described as follows: slightly
hypointense on T1WI, slightly hyperintense on T2WI
and STIR; multiple small patchy T1WI hypointense as
well as T2WI hyperintense opacities were seen within
the lesion. In our case, the lesion CT density and the
MRI signals were not typical, which may related to the
presence of intra-lesional myxoid degeneration. A few
patchy T1WI hypo-signals and T2WI hyper-signals
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(the same signal intensity as cerebrospinal fluid) in this
lesion were considered components of lymphatic fluid
without myxoid degeneration, while other parts of the
lesion showed slightly hyperintenseon T2WIconsidered
as myxoid degeneration.
Myxoid degeneration is a common occurrence in soft
tissue tumors and tumor-like lesions, which essence
are mostly hyaluronic acid and acidic mucopolysaccharides. It is not a normal tissue in adults and is actively
secreted by the tumor cells in these lesions (Baheti
et al. 2015). Certain tumors have distinctive and persistent features of myxoid degeneration, which often serve
as a diagnostic clue, such as various myxomas, nodular
fasciitis, botryoid rhabdomyosarcoma, myxoid chondrosarcoma (notochordal sarcoma) and etc. (Orlandi
et al. 1998). Lymphangioma with myxoid degeneration
has not been reported yet.

Conclusions
In conclusion, bone lymphangioma is a rare disease
with no specific clinical manifestations. Typical bone
lymphangioma, mostly microcystic or mixed type,
appears hypodense on CT, hypointense on T1WI and
hyperintense on T2WI without any contrast enhancement. This lesion containedmyxoiddegenerationwith
atypical findings on MRI, which was slightly hypointense on T1WI and slightly hyperintenseon T2WI.
Myxoid degeneration can also occur in bone lymphangioma, which improving physicians’ medical understanding of lymphangioma.
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