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Case Report
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cyst resection without thoracic duct ligation:

a case report
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Abstract: Traditional surgical treatment of thoracic duct cyst consists of removal of the cyst and ligation of thoracic
duct connected to it. We proposed a novel surgical technique that avoids the ligation of thoracic duct and minimizes
the invasion. A 38-year-old woman with thoracic duct cyst was treated with a novel surgical technique that thoracic
duct cyst was longitudinally excised without thoracic duct ligation via uniportal (3-4 cm) video-assisted thoracic
surgery (VATS). This novel approach avoids the increase of intraluminal pressure of the duct and alleviates the pain
for its minimized incision. There was no recurrence or complications during the twelve months follow-up. Compared
with traditional surgical treatment of thoracic duct cyst, this novel approach preserves the original structure and
function, and more importantly releases the pressure of the thoracic duct, which should be encouraged for its less

trauma and complications.
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Introduction

The first reported case of a thoracic duct cyst
was found during an autopsy examination by
Carbone in 1892 [1]. Such cyst is generally
asymptomatic, but it may cause symptoms if
there is pressure on adjacent structures. The
conclusive diagnosis of mediastinal thoracic
duct cyst before operation is difficult and final
diagnosis is often based on surgical findings
and pathologic results. Surgical resection of
the cyst is commonly performed to confirm the
diagnosis and prevent the potential complica-
tion of cyst rupture and resulting in chylothorax.
Standard posterolateral thoracotomy is the
usual approach for resection, which includes
ligation of all lymphatics connected to it and
removes the cyst. After ligation of thoracic duct,
few severe complications are described. There
are reports of chylothorax [2], chyloperitoneum,
chyluria [3], and lower-extremity lymphedema
[4], though the incidence is rare. While the
exact pathophysiology remains unknown, a
direct increase of intraluminal pressure of the
duct after ligation leading to the direct exten-
sion of chyle is considered to be the reason. We

reported one case of a thoracic duct cyst in the
right posterior mediastinum, successfully treat-
ed with uniportal VATS. We proposed a novel
surgical technique that avoids the increase in
intraluminal pressure of the duct and that alle-
viates the pain of patients via uniportal video-
assisted thoracoscopic of thoracic duct cyst
resection without thoracic duct ligation.

Case presentation

A 38-year-old woman presented to our hospital
with vague back pain for 10 days. The results of
a routine physical examination were unremark-
able. A computed tomography (CT) scan reve-
aled a homogenous, non-enhancing mass at
the right lower posterior mediastinum (Figure
1A and 1B), with a density of 40 Hounsfield
units. The mass was located at the right side of
T8, T9 vertebra with a size of 3x4x2 cm. The
most likely preoperative diagnosis was that of a
posterior mediastinal tumor. Laboratory tests
and pulmonary function tests were normal.

Under general anesthesia, a single-port VATS
resection of the mass was performed. After the
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Figure 1. CT scan of the mass located in the right lower posterior mediastinum. A. Preoperative transversal plane of
the mass. B. Preoperative coronal plane of the mass. C. Postoperative transversal plane of CT scan after the mass
recised for twelve month. D. Postoperative coronal plane of CT scan after the mass recised for twelve month.

patient was placed in left lateral decubitus
position, a single 2.5 cm incision was made in
the 6th intercostal space at the right anterior
axillary line. A wound protector (Applied Medi-
cal, Rancho Santa Margarita, CA) was applied
to prevent contamination of the wound from
the tumor. After selective single-lung ventila-
tion, the thoracic cavity and posterior mediasti-
num were explored under a 30-degree 10 mm
scope. The cystic mass was visualized at the
right side of T8, T9 vertebra (Figure 2A). The
mediastinal pleuron was incised using an elec-
trocautery hook. After the mass was punctured,
it was suspected to be a thoracic duct cyst
because of the milk-like, chylous fluid (Figure
2B). The cyst was carefully dissected from its
surrounding tissue, and the bottom of the cyst

23752

was found to be connected to the thoracic duct.
The cyst was resected longitudinally along the
thoracic duct using an EC60A Echelon Flex 60
mm Endopath stapler (Ethicon Endo-Surgery,
Cincinnati, OH) (Figure 2C and 2D). Intraoper-
ative blood loss was less than 5 mL. The pati-
ent’s postoperative course was uneventful wi-
thout complications. The chest tube was remo-
ved on the second postoperative day, and the
patient was discharged the following day. The
histopathology of the cyst wall showed an inner
single layer of endothelial cells, smooth muscle
cells, and islets of lymphoreticular cells (Figure
3), confirming the diagnosis of thoracic duct
cyst. The patient was followed up for twelve
months postoperatively with no recurrence or
complications (Figure 1C and 1D).
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Figure 2. A. Gross appearance of thoracic duct cyst. B. The milk-like, chylous fluid in thoracic duct cyst. C, D. Resec-

tion of the thoracic duct cyst.

Figure 3. Histology (hematoxylin/eosin staining
*200), showing morphologic features of the thoracic
duct cyst.

Discussion

The thoracic duct is the largest lymphatic ves-
sel of the lymphatic system. Thoracic duct cysts
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are typically found in the neck, while mediasti-
nal thoracic duct cysts are rare [1]. Thoracic
duct cysts are usually asymptomatic. However,
diagnosis may be elucidated through clinical
history. Symptoms such as coughing, dyspnea
on exertion, chest or back discomfort, and dys-
phagia may be experienced and are often
aggravated by food intake [2].

On CT scan, thoracic duct cysts appear as
smooth homogenous cystic masses and are
difficult to differentiate from other mediastinal
cystic lesions, such as pericardial or pleural
mesothelial cysts, teratomatous cysts, bron-
chial or esophageal cysts, and neurenteric and
lymphangiomatous cysts. In our case, the lead-
ing preoperative diagnosis was neurogenic
tumor due to the CT density of 40 Hu. The
radiodensity of these cysts has been attributed
to the high density of chyle, which predominant-
ly consists of lipids and proteins [1]. Lympho-
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Figure 4. Line A and line C represent the points of li-
gation during traditional operation. In this case, the
cyst was removed along line B with a new method.
Comparing these two methods, the latter preserved
the original structure and function, and more impor-
tantly released the pressure on the thoracic duct.

graphy, though not mandatory, may aid preop-
erative diagnosis and confirm communication
with the thoracic duct [3]. Definitive diagnosis
of mediastinal thoracic duct cysts can only be
achieved with surgical excision and histopa-
thology [1].

The pathogenesis of thoracic duct cysts is
unclear. Congenital weakness of the ductal wall
and degeneration induced by trauma, infection
or other inflammation processes have been
proposed as potential mechanisms [1, 4]. Upon
discovery, removal of these cysts is generally
recommended due to risk of rupture potentially
leading to chylothorax. These cysts are removed
to relieve symptoms and to prevent further
growth, rupture, infection, and possible malig-
nant transformation.

The surgical treatment of thoracic duct cyst
consists of removal of the cyst and ligation of
all lymphatics connected to it [4]. Historically,
resections were performed through a standard
posterolateral thoracotomy. Video-assisted
thoracic surgery (VATS) has significantly devel-
oped over the last two decades and offers an
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alternative to thoracotomy in resecting benign
mediastinal tumors. Conventional VATS is per-
formed via a triple-port or double-port app-
roach. In this case, we performed the proce-
dure through a single-incision, uniportal app-
roach. In contrast to triple-port or double-port
VATS, the single-port VATS technique repre-
sents the least invasive approach possible,
avoiding the use of multiple trocars and mini-
mizing compression of the intercostal nerves.
This technique may lessen periosteal and inter-
costal nerve trauma, decrease the incidence of
postoperative neuralgia, and consequently
could decrease the length of hospital stay.

In this case, we made a 2.5 cm single incision
at the sixth intercostal space across the ante-
rior axillary line. We used our preferred long,
curved, two-jointed instruments. A 30-degree
camera scope is usually maintained in the
upper part of the port and the surgeon’s instru-
ments are in the lower part of the port during
the dissecting process, in order to get a clear
view and perform a safe procedure. Using the
surgical technique illustrated in Figure 4, we
simplified the operative procedure, while mak-
ing it safe and minimally invasive. Longitudinal
excision preserved the physiologic integrity and
continuity of the thoracic duct, and more impor-
tantly released the pressure on the thoracic
duct.

Few serious complications after thoracic duct
ligation have been described. There are reports
of chylothorax [5], chyloperitoneum, chyluria
[6], and lower-extremity lymphedema [7], th-
ough the incidence is rare. While the exact
pathophysiology remains unknown, a direct
increase in intraluminal pressure of the duct
after ligation leading to the direct extension of
chyle is considered to be a potential mecha-
nism of complications.

One year after resection of the thoracic duct
cyst, CT was rechecked to show that no thorac-
ic duct cyst, chylothorax or lung infection
recurred (Figure 1C and 1D).

To our knowledge, this case represents the first
report of a mediastinal thoracic duct cyst treat-
ed successfully without thoracic duct ligation
and with uniportal VATS, which keeps the origi-
nal structure and function, and more impor-
tantly, releases the pressure on the thoracic
duct. As a novel technique, uniportal video-
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assisted thoracoscopic of thoracic duct cyst
resection without thoracic duct ligation could
be used for the diagnosis and treatment of tho-
racic duct cyst perfectly.
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