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ABSTRACT: This report describes a patient with chylous pleural and pericardial
effusions in conjunction with severe lymphoedema resembling elephantiasis. The
chylous effusions and generalized lymphoedema were associated with a signet-ring
cell carcinoma.
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Chylothorax is a relatively uncommon condition, occa-
sionally complicating cardiac and general thoracic surgical
procedures [1±4]. Oedema of the lower extremities and
body wall can arise from increased capillary permeability
or obstruction of the lymphatic channels and an imbal-
ance between capillary filtration and lymph drainage [5,
6]. Chronic lymphoedema in association with chylous
effusions rarely occurs. One such case associated with a
signet-ring cell carcinoma is described.

Case report

A 19-yr-old female university student presented with a
1.5-yr history of slowly progressive, diffuse lymphoedema
of the whole body. The oedema extended from the feet to
below the neck. She gave a history of weight gain of ~30
kg over the preceding 12 months. Previous treatment with
elevation of the lower extremities, the use of elastic stock-
ings and administration of diuretics had not been helpful in
this patient. She also reported a 2-month history of pro-
gressive shortness of breath, fatigue and dry cough. She
was a nonsmoker, and her family history was unremark-
able (fig. 1).

Clinical examination on presentation revealed a patient
with extensive nonpitting oedema of the skin, diminished
breath sounds and dullness to percussion posteriorly. A
cardiac examination was normal. There was no lymph-
adenopathy. The diagnosis of lymphoedema was confirmed
by lymphoscintigraphy. 99mTc-labelled human serum albu-
min was injected intradermally into the medial web of the
dorsum of each foot. The uptake of isotope by lymph
nodes was reduced in the right side, with no uptake by
nodes above the inguinal region. There was marked stasis,
with total occlusion of the lymph channels at the level of
the dorsum of the left foot. By contrast, phlebography was
normal.

Chest radiography and thoracic computed tomography
(CT) revealed bilateral pleural and pericardial effusions.

No parenchymal abnormality or mediastinal lymph nodes
were observed. An echocardiogram demonstrated a small
pericardial effusion. Thoracocentesis of the left- and right-
sided effusions demonstrated a white odourless fluid with a

Fig. 1. ± Elephantiasis-like chronic severe lymphoedema of the extrem-
ities and body wall.
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milky appearance. Biochemical analysis revealed a tri-
glyceride concentration of 335 mg.dL-1 (serum 120, nor-
mal 30±150), total cholesterol of 59 mg.dL-1 (serum 108,
normal 100±200), total protein of 2.8 g.dL-1 (serum 5.9,
normal 6.0±8.5), glucose of 80 mg.dL-1 (serum 74, normal
60±100) and lactate dehydrogenase of 230 IU.L-1 (serum
398, normal 230±460). Lipoprotein electrophoresis de-
monstrated cholesterol esters, phospholipids, sphingomye-
lins, free fatty acids and neutral fats in the form of
chylomicra. Oil red O and Sudan black staining confirmed
the chylous nature of the effusions. Chemical analysis of
the diagnostic pericardiocentesis also revealed chyle with a
triglyceride content of 216 mg.dL-1 and a cholesterol
content of 44 mg.dL-1. Lipoprotein analysis of the peri-
cardial fluid revealed chylomicra. Breast ultrasonography
showed low dermal echogenicity, interpreted as intrader-
mal oedema with a skin thickness of 18 mm. In normal
skin, the upper dermis (100 mm) is only slightly less
echogenic than the lower dermis (300 mm).

Filariasis was considered, but no filariae were identified
in the sera and nocturnal blood samples. No schistosoma
eggs were found in the stools and the enzyme-linked
immunosorbent assay for Toxocara canis was negative.

Malignant cells were identified in both the pleural ef-
fusions and the chylopericardium, staining positively with
periodic acid±Schiff (PAS)-alcian blue and diastase±PAS
(d-PAS) stains (fig. 2). These cells were positive for car-

cinoembryonic antigen (CEA) and cytokeratin and were
negative for L-26 (CD20 - pan-b cell marker) and UCHL-
1 (T-cell marker). Tumour markers in the pleural effus-
ions included: CEA 200 ng.mL-1 (normal 0±7.0), CA125
447,000 IU.L-1 (normal <35,000), CA19-9 240,000 IU.L-1

(normal <37,000).
The patient required repeated bilateral thoracocentesis

for the relief of dyspnoea. Initially, a low-fat diet and
repeated therapeutic taps resulted in an improvement in her
dyspnoea, but, over the ensuing days, her symptoms be-
came refractory, despite thoracocentesis two or three times
per week. A total of 12 L of chyle was aspirated over a 3-
week period. A Denver pleuroperitoneal shunt (Denver
Biomaterial, Golden, CO, USA) was then inserted on the
right side, 35 days after presentation. The right-sided chylo-
thorax was successfully managed by means of the Denver
pleuroperitoneal shunt. Chest tube drainage was completed
on the left side 55 days after presentation; 17 days after
insertion of the chest tube, when the fluid diminished to 60
mL daily, a tetracycline pleurodesis was performed.

Two months following presentation, the patient devel-
oped multiple cervical lymph nodes. A left cervical lymph
node and a random skin biopsy from the abdominal wall
(fig. 3) confirmed signet-ring cell carcinoma infiltration.
Mucicarmine and d±PAS staining demonstrated cytoplas-
mic mucin in the tumour cells. Although endoscopic and
radiological investigations of the gastrointestinal tract
were negative, a well-defined, uniloculated cyst measur-
ing 465 cm between the uterus and rectum was detected

Fig. 3. ± Micrographs of the skin biopsy. a) Junction of dermis and
subcutis showing infiltration by metastatic carcinoma (haematoxylin and
eosin stain). (Internal scale bar=100 mm.) b) Cutaneous metastatic car-
cinoma showing a signet-ring cell morphology (diastase±periodic acid±
Schiff±alcian blue stain). (Internal scale bars = 50 mm.)

Fig. 2. ± Cytopathological appearance of the pleural effusion demon-
strating malignant cells staining positively with: a) haematoxylin and
eosin; and b) diastase±periodic acid±Schiff stains. (Internal scale bars =
50 mm.)
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by means of CT examination of the abdomen. This find-
ing was absent on an abdominal CT scan taken 6 months
earlier as part of a lymphoedema investigative procedure.
However, the patient and family refused any further
investigation, therapy or surgical intervention.

Despite medical support, including a low-fat diet, the
patient died 3.5 months after presentation, having remain-
ed an inpatient for the entire period. A post mortem was
refused.

Discussion

This study reports a rare case, remarkable not only
because of the bilateral malignant chylous pleural and
pericardial effusions, but also because of the association
with skin infiltration caused by signet-ring cell carcinoma
resembling elephantiasis.

Chylothorax is a rare primary or secondary condition,
the commonest cause of which is trauma, either following
surgery of the oesophagus or great vessels or following
penetrating wounds or hyperextension of the spine [1±4].
Non-traumatic chylothorax secondary to filariasis, post-
inflammatory thoracic duct obstruction, idiopathic lymph-
angiectasis with lymph node hypoplasia, malignancy,
subclavian vein thrombosis or lymphangioma are much
less common [5, 7, 8]. Bilateral chylous effusions do
occur and are associated with a poor prognosis [1]. The
probable mechanism of chylothorax in this patient is
lymphatic obstruction caused by tumour cells, resulting in
dilatation and ectasia of lymph channels.

Treatment of chylothorax is difficult. Tube drainage and
chemical pleurodesis in combination with a low-fat, me-
dium-chain triglyceride diet to reduce chyle flow and total
parenteral nutrition are often considered to be the initial
approach. Most authors recommend a period of no more
than 2±3 weeks of tube drainage and total parenteral nutri-
tion. Surgical treatment by means of pleurectomy or liga-
tion of the thoracic duct is indicated if conservative
treatment fails. In the present patient, the chylothoraces
were initially managed with repeated thoracocentesis, a
low-fat diet and total parenteral nutrition. In view of the
failure of this management, a Denver pleuroperitoneal
shunt was placed on the right, and tube drainage and
tetracycline pleurodesis were completed on the left. A rep-
eat echocardiogram showed no reaccumulation of pericar-
dial effusion. Initially, the patient gained symptom relief,
but 3 weeks later, she suffered from recurrent effusion on
the left despite talc pleurodesis and died 3.5 months after
presentation, never being sufficiently well for hospital
discharge.

When chylothorax is secondary to malignant disease,
treatment of the primary condition with radiotherapy and/
or chemotherapy may relieve the thoracic duct obstruction
sufficiently to prevent any reaccumulation of the effusion.
The primary site of signet-ring cell carcinoma in this
patient is not known. Treatment including chemotherapy
was considered. Only palliative treatment, however, was
accepted by the patient and her family.

The incidence of cutaneous infiltration from internal
malignancies has been estimated in autopsy studies to be

between 0.6 and 4.4% of all cases of malignant disease
(lymphoma and leukaemia excluded) [9±13]. The occur-
rence of elephantiasis-like cutaneous infiltration from
signet-ring cell carcinoma is extremely rare, and, to the
best of the authors' knowledge, this is the second such
case reported [14]. The association of chylothorax and
chylopericardium with gross oedema of the skin due to
signet-ring cell carcinoma infiltration has not been pre-
viously reported.

This patient represents the first report of severe lymph-
oedema resulting from a signet-ring cell carcinoma in
association with bilateral chylothorax and chylopericar-
dium.
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