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ABSTRACT:  Pulmonary lymphangiomatosis is a rare clinical and pathological
entity which is distinct from lymphangiomyomatosis and from pulmonary lym-
phangiectasis.  We report a case of a 20 year old man with diffuse lymphangiomatosis
involving the mediastinum, lungs and retroperitoneum. 

The patient's intrathoracic lymphangiomatosis produced restrictive and obstruc-
tive impairment of his pulmonary function, but did not result in chylothorax or
chylopericardium, which are two common manifestations of the disease.  The pat-
ient's clinical course was remarkable for the concomitant development of chronic
disseminated intravascular coagulation (DIC).  Lymphangiomatosis involving both
the mediastinum and pulmonary parenchyma is rare, and DIC is a very unusual
complication of lymphangiomatosis.
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Lymphangiomas are benign, slow growing lesions
characterized by proliferating lymphatic vessels.  It is
controversial whether they are neoplastic or hamartoma-
tous in origin.  They usually occur in the neck, skin or
other soft tissues of infants and children. The clinical
course of patients with lymphangiomas is relatively benign
[1].  Lymphangiomatosis is a rare disorder characterized
by multiple lymphangiomas in the liver, soft tissues, bone,
spleen, mediastinum, or lungs [2].  This disease is usually
fatal in infancy or early childhood, especially when it is
associated with other complex pulmonary and cardiac
anomalies [3].  The onset of clinical manifestations may be
delayed into adolescence or early adulthood in patients
with a mild form of the disease [3].  We present the case
of a patient with anterior mediastinal lymphangiomao-
sis involving the great vessels,large airways, heart, and
pulmonary parenchyma.  This patient also developed dis-
seminated intravascular coagulation (DIC) in associ-
ation with his lymphangiomatosis.

Case report

A 20 year old man was admitted to the hospital for
further evaluation of mediastinal widening and diffuse
interstitial markings on his chest roentgenogram.  These
abnormalities had first been noticed 5 yrs previously,
and had insidiously progressed without any symptoms.

The patient was the product of an uncomplicated

pregnancy and delivery, and had experienced no develop-
mental or growth problems.  His past medical history was
remarkable only for bronchial asthma at 5 yrs of age and
rheumatic pericarditis at 10 yrs of age. He had smoked 10
cigarettes·day-1 for 4 yrs.  No family history of lymphoedema,
bleeding tendencies, or vascular malformations was pre-
sent.  The patient's physical examination was completely
normal.  His respiratory rate was 18 breaths·min-1, blood
pressure 125/80 mmHg; and pulse was 86 beats·min-1.  No
cutaneous nevi or lymphangiomas were evident.  Ausculta-
tion of the chest revealed clear breath sounds through-
out all lung fields.  His cardiac sounds were normal and
no murmurs were present.  He had no abdominal masses,
hepatomegaly, or splenomegaly.  No peripheral oedema
was present, and his neurological examination was nor-
mal.

A chest roentgenogram taken at the time of admission
demonstrated cardiomegaly (cardiothoracic ratio = 57%),
widening of the upper mediastinum, and diffuse inter-
stitial markings in both lung fields (fig. 1).  Computed
tomography (CT) scan of the chest revealed a large ante-
rior mediastinal mass with fatty attenuation.  The mass
involved surrounding structures, including the great ves-
sels, large airways, and heart (fig. 2a).  No enhancement of
the lesion was noted after administration of intravenous
contrast.  The chest CT scan also demonstrated pulmonary
parenchymal perivascular and peribronchial infiltrations,
which were most prominent in the proximal region (fig.
2b).  An abdominal CT scan revealed extension of
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the mediastinal mass into the retroperitoneal space with-
out involvement of the liver or spleen.  Echocardiographic
examination demonstrated encasement of the heart and
great vessels by the lesion. Pulmonary function tests
showed combined restrictive and obstructive changes.
Vital capacity (VC) was 2.19 L (52% of predicted value);
forced vital capacity (FVC) was 2.15 L; forced expira-
tory volume in one second (FEV1) was 1.45 L; and
FEV1/FVC was 67%.  These values did not improve after
bronchodilator inhalation.  With the exception of platelet
count and coagulation studies, routine blood tests were all
within normal limits: platelet counts, 46×109·L-1; erythro-
cyte sedimentation rate 2 mm·h-1; fibrinogen, 1.26 g·L-1

(normal: 1.5–4.0 g·L-1); fibrin degradation products 21.4
g·L-1 (normal <10 g·L-1); soluble fibrin monomer com-
plex, positive; thrombin anti-thrombin complex, 0.0147
g·L-1 (normal <0.003 g·L-1).  These findings fulfilled the
criteria for disseminated intravascular coagulation (DIC)
[4].  A bone marrow aspirate demonstrated a slight in-
crease in the number of megakaryocytes.

Ultrasonography-guided tumour biopsy of the anterior
mediastinal mass was attempted to obtain a histological
diagnosis; however, the specimens were insufficient for
analysis.  Anterior mediastinotomy under platelet replace-
ment was then performed to obtain material for patho-
logical diagnosis.  Minimal chylous fluid was exuded from
the mass at the time of this biopsy.  Since the anterior
mediastinal mass was firmly adherent to adjacent medi-
astinal structures, it was not possible to dissect the mass
from the lung to obtain a specimen of pulmonary parenchy-
ma.  Therefore, lung tissue specimens were obtained by
transbronchial lung biopsy (TBLB).  Histologically, the
mediastinal mass was predominantly composed of a
proliferation of ectatic lymphatic vessels lined by thin endo-
thelial cells.  Adipose tissue and fibrous tissue components

were also observed in the lesion (fig. 3).  The specimens of
lung parenchyma revealed similar findings to those of the
mediastinal mass, in which variably sized endothelial-lined
spaces were observed in the peribronchial and interlob-
ular interstitium.  No proliferation of smooth muscle cells
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Fig. 1.  –  Posteroanterior chest roentgenogram on admission showing
widening of the mediastinum, enlargement of the cardiac shadow, and
increased interstitial markings in both lung fields.

Fig. 2.  –  a) Computed tomography (CT) scan of the chest with intra-
venous contrast, demonstrating a large anterior mediastinal mass with
fatty attenuation.  The mass engulfs the great vessels and large air-
ways. (Window level 80 HU; window width 420 HU).  b) CT scan
demonstrating diffuse perivascular and peribronchial infiltrations, which
are most prominent in the proximal regions.  (Window level -510 HU;
window width 2,100 HU).

Fig. 3.  –  The microscopic appearance of the anterior mediastinal
mass, showing proliferation of ectatic lymphatic vessels.  Components
of adipose and fibrous tissue are also seen (Elastica van-Gieson stain:
magnification×40; internal scale bar = 100 µm).



was noted.  None of the cells lining the spaces stained with
an antibody to factor VIII on immunohistochemical analy-
sis, suggesting that the lesion was not composed princi-
pally of blood vessels.  A diagnosis of lymphangiomatosis
was made based on these histological findings and the
extent of the lesions as assessed by roentgenographic stud-
ies and mediastinotomy.

Because the patient was asymptomatic and his DIC
had not worsened as assessed by blood tests, we elected
to observe him without any specific treatment.  He has
been followed for more than 1.5 yrs and remains free
from any symptoms.  He has not developed dyspnoea on
exertion, lymphoedema, or bleeding.  Furthermore, his
chest roentgenographic findings have remained stable.

Discussion 

Lymphangiomas are benign lesions characterized by
proliferating lymphatic vessels, and usually occur in the
neck, axillae, or other soft tissues in newborns and infants
[1].  Lymphangiomatosis is defined as a unique patho-
logical condition in which multiple lymphangiomas are
present, most characteristically in the liver, spleen, media-
stinum, lungs, or soft tissues.   It is a rare disorder, occur-
ring mainly in infants and children; it seldom affects
patients older than 20 yrs of age [1]. The aetiology of lym-
phangiomatosis remains controversial.  The generalized
distribution of the disease is more suggestive of lympha-
tic malformation or maldevelopment than neoplasia.  A
hamartomatous origin of the disease cannot be excluded
because disorganized lymphatic structure is occasionally
observed in the lymphangiomas [5, 6].  The histological
findings of the present case may also support the con-
cept of a hamartomatous process, since several compo-
nents, such as adipose and fibrous tissue, were mixed in
the proliferation of lymphatic vessels.

We present this case as an example of primary intratho-
racic lymphangiomatosis involving the mediastinum and
lung parenchyma.  Although the predominant site of the
mediastinal lesion was the anterior mediastinum, the
lesion involved surrounding structures including the heart,
great vessels, and large airways.  The lesion also extended
below the diaphragm into the retroperitoneum.  The roent-
genographic finding, in conjunction with the character-
istic histological picture, confirmed the diagnosis of
mediastinal lymphangiomatosis.

The differential diagnosis of bilateral diffuse lung in-
filtrates in this case includes lymphangioleiomyoma-
tosis (also known as lymphangiomyomatosis or LAM
[7]), primary lymphangiectasis, and diffuse pulmonary
lymphangiomatosis.  Lymphangioleiomyomatosis is a dis-
tinct entity, in which the predominant feature is intersti-
tial smooth muscle cell proliferation in the pulmonary
parenchyma [8].  These histological features are absent
in the present case.  Furthermore, the diagnosis of lym-
phangioleiomyomatosis could easily be excluded in this
patient because it occurs only in females in their reproduc-
tive years.  The distinction between primary lymphang-
iectasis and diffuse pulmonary lymphangiomatosis is
usually made on the basis of the size and number of

participating lymphatic spaces [7, 9].  In lymphangi-
ectasis, the spaces tend to be larger and the mesenchy-
mal tissue component is less pronounced [7, 9].  In the
present case, differentiation between these two disorders
based solely on histology was difficult, mainly because
the pulmonary parenchymal specimens obtained by TBLB
were fairly small.  Nevertheless, primary pulmonary lym-
phangiectasis was an unlikely diagnosis in this case, since
it occurs almost exclusively in infants and young chil-
dren, and it is uniformly fatal [3, 9].  Consequently, we
believe that the pulmonary lesions of the present case
resulted from primary lymphangiomatosis with second-
ary lymphangiectasis of intrapulmonary lymphatic struc-
tures.

It is unclear whether the mediastinal and lung lesions
represent spread of the disease from one structure into
an adjacent one, or if they represent multicentric origins
of disease.  Both lesions were evident on the patient's
initial chest roentgenogram 5 yrs previously.  This patient's
presentation is unusual and unique compared to that of
other patients with lymphangiomatosis because of the simul-
taneous involvement of the lungs and mediastinum, the
absence of chylous pleural or pericardial effusions, and the
presence of haematological evidence of DIC.  Despite
the anatomical proximity of the lungs and mediastinum,
simultaneous occurrence of mediastinal    and pulmonary
lymphangiomatosis is rare.  Of 14 patients with mediasti-
nal lymphangiomas (including lymphangiomatosis) rep-
orted by BROWN et al. [10], one patient had disease
involving the lung in which the right paratracheal mass
directly extended to right lung apex.  TAZELAAR et al. [7]
reported nine patients with diffuse pulmonary lymphan-
giomatosis, and none had mediastinal involvement.  To
our knowledge, only three patients with diffuse pulmo-
nary lymphangiomatosis have been reported to have medi-
astinal involvement [3, 11].  In these patients, the mediastinum
appeared normal radiographically, but the mediastinal lym-
phangiomatosis was diagnosed either by open biopsy or
autopsy.  It is possible that subclinical mediastinal involve-
ment is relatively common in diffuse pulmonary lym-
phangiomatosis, despite normal roentgenographic analysis
of the mediastinum.

Lymphangiomas are localized lesions that are thought
to arise from sequestered lymphatics that fail to com-
municate normally with the lymphatic system [7].  They
are usually cured by surgical resection, and the progno-
sis seems to be excellent.  In contrast, the most significant
adverse prognostic factor in lymphangiomatosis is the
involvement of serosal surfaces and viscera [11].  Most
patients with mediastinal and pulmonary lymphangio-
matosis develop chylothorax or chylopericardium [3, 7,
11], suggesting that these lesions communicate with
major lymphatic trunks.  Interestingly, the patient presented
in this report did not develop chylothorax, chyloperi-
cardium, or lymphoedema, despite extensive involvement
of the mediastinum and lungs.  Furthermore, minimal
chylous fluid exuded during the mediastinotomy.  These
observations suggest that this patient's lesions are dis-
crete and isolated from the major lymphatic system.  The
patient has not developed progressive pulmonary or peri-
cardial restriction.
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Coagulopathy has previously been reported in asso-
ciation with lymphangiomatosis, and several potential
mechanisms for this association have been advanced [12,
13].  Local production of fibrinolysin by lymphangi-
omas may be responsible for the coagulopathy [12].  Focal
consumption of fibrinogen and platelets in a diseased
spleen and liver triggered by the infusion of platelets for
an external injury has also been reported as a possible
mechanism [13].  In the present case, we have excluded
other possible causes of DIC, such as thrombotic thrombo-
cytopenic purpura (TTP), primary haematopoietic disor-
ders, and Kasabach-Merritt syndrome.  Therefore, the
DIC in this patient may be a complication of genera-
lized lymphangiomatosis.  The persistent thrombocy-
topenia in this patient will necessitate careful clinical
follow-up.
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