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resected using bilateral thoracoscopic surgery
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Abstract

Background Thoracic duct cysts are extremely rare mediastinal tumors. We report a case of a thoracic duct cyst
extending from the caudal aspect of the left main bronchus to the left renal artery that was safely and completely
resected via bilateral thoracoscopic surgery in the prone position.

Case presentation A 77-year-old male was referred to our hospital for follow-up computed tomography (CT)

of prostate cancer, which revealed a mediastinal tumor and fatty low-density along the posterior mediastinum

of the para-aortic artery with a slightly high-density component. Magnetic resonance imaging revealed a T2-weighted
image with high intensity. The preoperative radiological diagnosis was lipoma or well-differentiated liposarcoma.

CT in the prone position suggested that the tumor could be resected from the thoracic cavity to the caudal side,

and bilateral thoracoscopic surgery was performed in the prone position. Based on the surgical findings, the tumor
was diagnosed as a thoracic duct cyst rather than a lipoma. Dissection around the thoracic duct cyst was per-
formed using a vessel-sealing system to prevent leakage of the chyle, and reliable clipping was performed to resect
the cisterna chyli. Histopathological examination revealed smooth muscle structures around the cyst, suggestive

of a thoracic duct cyst. The diagnosis of a thoracic duct cyst was made based on a high triglyceride level of 1310 mg/
dL on examination of the milky-white cyst fluid. The patient’s postoperative course was uneventful, and he was dis-
charged 4 days postoperatively. A CT scan performed 13 months after surgery showed no recurrence.

Conclusions A rare thoracic duct cyst extending from the mediastinum to the cisterna chyli was safely and com-
pletely resected using bilateral thoracoscopic surgery, with the patient in the prone position.
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Background
Thoracic duct cysts can occur anywhere along the path-
way from the abdominal cisterna chyli to the subclavian
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autopsy cases have been reported [40, 41]. Owing to the
rarity of the disease, its diagnosis is difficult, and there
are no established treatment guidelines. Here, we report
a case of a thoracic duct cyst extending from the caudal
aspect of the left main bronchus to the left renal artery
that was safely and completely resected via bilateral
thoracoscopic surgery in the prone position.

Case presentation

A 77-year-old male patient was referred to our hospital
after a computed tomography (CT) scan performed dur-
ing a follow-up after prostate cancer surgery at another
hospital revealed a gradually enlarging mediastinal
tumor. He had a history of hypertension, no recurrence
after prostate cancer surgery, right inguinal hernia sur-
gery, no medications, occasional drinking, and smoking
20 cigarettes per day. Blood test results revealed the fol-
lowing: total cholesterol, 283 mg/dL; low-density lipo-
protein cholesterol, 191 mg/dL; triglyceride (TG), 44 mg/
dL, tumor-related marker carcinoembryonic antigen, 6.2
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ng/mL; alpha-fetoprotein, 3.9 ng/mL; squamous cell car-
cinoma antigen, 1.9 ng/mL; cytokeratin 19 fragment, 4.5
ng/mL; soluble interleukin-2 receptor, 429 U/mL; pro-
gastrin releasing peptide, 63.9 pg/mL; thyroid stimulating
hormone, 1.770 pIU/mL; and human chorionic gonado-
tropin beta subunit, <0.1 ng/mL. Contrast-enhanced CT
revealed a cephalocaudally continuous multifocal cystic
lesion from the posterior mediastinum to the retroperi-
toneum at the level of the 8th thoracic vertebra to the
2nd lumbar vertebra. The tumor was approximately 20
mm in maximum size, tortuous throughout, but about
180 mm in linear distance, with a predominantly fatty
component inside, septal and partly contrast-enhanced
components (Fig. 1). Magnetic resonance imaging
revealed a high-intensity T2-weighted image, which led
to a radiological diagnosis of lipoma or well-differenti-
ated liposarcoma (Fig. 2). In addition, CT in the prone
position showed that gravity widened the thoracic cavity,
allowing resection from the thoracic cavity to the cau-
dal side of the tumor; therefore, we decided to perform

Fig. 1 Computed tomography scan showing a continuous multifocal cystic lesion in the cephalocaudal direction from the posterior mediastinum
to the retroperitoneum at the 8th thoracic to the 2nd lumbar levels. The white arrowhead (top left) indicates the most cephalad, and the black

arrowhead (bottom right) indicates the most caudal



Miyamoto et al. Surgical Case Reports

(2023) 9:171

Fig. 2 Magnetic resonance imaging showing high intensity
on T2-weighted image

bilateral thoracoscopic surgery in the prone position
(Fig. 3). The patient underwent surgery in the prone posi-
tion, with surgical monitors placed on the left, right, and
caudal sides. Because the head end of the tumor was on
the right side, a right thoracoscopic surgery was initi-
ated. We placed a 12-mm port in the 7th intercostal
space above the posterior axillary line, a 5-mm port in
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the 9th intercostal space, and a 12-mm port (camera) in
the 8th intercostal space above the inferior scapular angle
line. The tumor was continuous from the caudal side
of the tracheal bifurcation beyond the diaphragm. The
intraoperative diagnosis of thoracic duct cyst was made
based on the presence of a thicker membrane structure
than that of lipoma and hyperdifferentiated liposarcoma,
firmer palpation with forceps, and the fact that it coin-
cided with the location of the thoracic duct often seen
during esophageal surgery. To prevent chyle leakage, a
vessel-sealing system was used to dissect the area around
the tumor, and inflow vessels were clipped as needed. All
intercostal arteries adjacent to the tumor were preserved
to maintain the blood flow to the Adamkiewicz artery.
The right side of the diaphragmatic leg aortic hiatus was
opened, and the tumor was dissected circumferentially to
the point, where it continued to the left side of the aorta,
completing the approach from the right thoracic cavity.
The tumor was mostly located on the right side of the
mediastinum; however, the most caudal side of the tumor
in the abdomen was on the left side of the abdominal
aorta. The right-sided approach had a poor view of the
most caudal side, and we thought that it was necessary
to add a left-sided approach due to ensure a better view
of the most caudal side of the tumor for reliable clipping.
Next, we performed a left thoracoscopic surgery. A 5-mm
port was placed in the 7th intercostal space above the
left midaxillary line, a 12-mm port in the 9th intercostal
space, and a 12-mm port (camera) in the 8th intercostal

Fig. 3 Contrast-enhanced computed tomography in the supine position in the upper row and in the prone position in the lower row. Comparison
of a, A the most cephalic side of the tumor, b, B confluence of the hepatic vein and inferior vena cava, and ¢, C level at which the celiac artery
branches off the aorta (white arrow: thoracic duct cyst)
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space above the inferior angle of the scapula. The left
side of the diaphragmatic leg aortic hiatus was opened,
and the tumor was detached from the vertebral body and
aorta to reach the caudal margin. At the caudal margin,
the patient was clipped to the contiguous left cisterna
chyli, and the dissected specimen was removed. A drain
was placed at the midaxillary line of the 9th intercostal
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space on the patient’s right side, and the surgery was
completed (Fig. 4). The operation lasted 4 h 30 min, and
there was minimal blood loss. The excised specimen was
a segmental tumor approximately 20X 180 mm in size,
and the surgical findings were suggestive of a thoracic
duct cyst rather than a lipoma (Fig. 5). Histopathologi-
cal examination revealed a cystic structure with a fibrous

Fig. 4 a In the right thoracic cavity, the tumor is continuous from the caudal side of the tracheal bifurcation to the diaphragm. b To prevent chyle
leakage, a vessel-sealing system is used to dissect the tumor perimeter, and the cord-like material is securely clipped and detached. ¢ Tumor

is multifocal and connected in a bead-like pattern. d Left side of the aortic hiatus is opened from the left thoracic cavity, the tumor is dissected
from the aorta, and the caudal margin of the tumor is reached. At the caudal margin, clipping is performed, and the dissected specimen is removed

Fig. 5 Segmental tumor approximately 20x 180 mm in size
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wall and smooth muscle stained with alpha-smooth mus-
cle actin around the cystic structure (Fig. 6). The tumor
appears to be segmented; however, the interior of the
tumor was highly degenerated and no valves inherent to
the thoracic duct were histopathologically observed. The
cystic fluid was milky white with a high TG level of 1310
mg/dL. Based on these findings, a diagnosis of a thoracic
duct cyst was made. The patient’s postoperative course
was uneventful, and he was discharged 4 days postopera-
tively. A CT performed 13 months after surgery showed
no recurrence.

Discussion

Thoracic duct cysts are thought to be caused by con-
genital fragility of the thoracic duct wall as well as degen-
eration and lymphangiomatous changes secondary to
infection and inflammation [1]. Thoracic duct cysts
can occur above or below the diaphragm; supradia-
phragmatic thoracic duct cysts are usually found in the
neck. Mediastinal cysts comprise bronchogenic cysts or
esophageal duplication cysts, and mediastinal thoracic
duct cysts are rare [23] and only scattered cases have
been reported in the past. In reviewing previous reports,
we found 39 cases reported. Table 1 shows previous 39
reports of mediastinal thoracic duct cysts and our cur-
rent case. Of these, three cases including the present case,
showed tumors in the retroperitoneum, and the present
case was the only one in which surgery was performed
thoracoscopically [1-39]. Therefore, there are no estab-
lished treatment guidelines, and a definitive preoperative
diagnosis is difficult. Although the anatomical location
varies, a diagnosis can be made using imaging studies,
such as CT and magnetic resonance imaging, lymphatic
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scintigraphy, and lymphangiography [12, 13]. One clini-
cal feature of the disease is that it is often asymptomatic;
however, chest pain and dysphagia may occur, and these
symptoms may worsen after eating. This is thought to
be due to an increase in chyle in the chest duct caused
by eating [42]. The TG level of the cyst contents is usu-
ally high and was also high in this case (1310 mg/dL). A
definitive diagnosis requires histological examination to
confirm the presence of the cyst structure and the sur-
rounding smooth muscle cells and lymphatic endothe-
lium. In this case, endothelial cells were lost, and no
obvious lymphatic endothelium was detected on D2-40
staining. However, the diagnosis of thoracic duct cysts
was made based on the presence of smooth muscle struc-
tures around the cystic structures, milky white contents
with high TG levels, and intraoperative findings. Surgery
is the only treatment method, but since it is a benign dis-
ease, follow-up observation is an option if it is asympto-
matic; however, since rupture cases have been reported,
surgery is considered if there is a tendency toward
enlargement [38]. In this case, surgery was performed,
because a malignant tumor was suspected; however, even
if the preoperative diagnosis would have been a thoracic
duct cyst, surgery seemed to prevent further enlarge-
ment. Because prevention of chyle leakage is important
for the resection of thoracic duct cysts, all vascular struc-
tures, such as the collecting ducts that flow into the tho-
racic duct cyst, must be clipped or ligated and dissected
without failure. As mentioned above, it is difficult to
make a definitive diagnosis of a thoracic duct cyst before
surgery, but it is important to always keep in mind the
possibility of a thoracic duct cyst if a mediastinal tumor
is diagnosed, because tumor removal without ligation of

Fig. 6 a Loupe image of hematoxylin and eosin staining. Cystic structures with fibrous walls are present. b Loupe image of a-smooth muscle actin
(a-SMA) staining. Smooth muscle stained with a-SMA around the cystic structures
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Table 1 Summary of case reports of mediastinal thoracic duct cysts since 1950

No Authors Year Sex Age Location Size (mm) Symptoms

1 Emerson [2] 1950 F 20 Middle mediastinum 40%x55 Substernal pain, dyspnea, cough

2 Bakst[3] 1954 M 42 Lower mediastinum 60x 80 Epigastric pain

3 Cohen [4] 1962 M 35 - - Chest pain

4 Thomas [5] 1966 M 43 — - Asymptomatic

5 Beasley [6] 1971 F 46 - - Asymptomatic

6  Fromang [7] 1975 F 35 Posterior mediastinum - Respiratory insufficiency, superior vena cava
compression

7 Cervantes-Peres[8] 1976 M 42  — - Postprandial retrosternal pain

8  Gowar [9] 1978 F 45 Superior mediastinum 60 x40 Dyspnea

9  Luosto [10] 1978 F 56 - - Asymptomatic

10 DenOtter[11] 1979 M 60  Anterior mediastinum - Asymptomatic

11 Tsuchiya [12] 1980 F 49 - — Eructation

12 Hori[13] 1980 M 40 - - Retrosternal pain, dysphagia, dyspnea

13 Morettin [14] 1986 M 57 — — Asymptomatic

14 Adachi[15] 1989 F 27 Posterior mediastinum - Asymptomatic

15  Takahashi[16] 1990 M 72 Superior mediastinum 75 %45 x45 Dysphagia

16 Mori[17] 1992 M 86  Middle mediastinum 100x50 Dyspnea, cyanosis

17 Muramatsu [18] 1992 M 33 Superior mediastinum - Asymptomatic

18 Okabe [19] 1993 M 45 - 60 Asymptomatic

19 Lamers [20] 1994 M 57— - Retrosternal pain, cough

20 Nishizaki [21] 1996 M 55 Posterior lower mediastinum 20x30x60 Asymptomatic

21 Chen[22] 1999 M 34 Superior mediastinum 30x50x150  Asymptomatic

22 Karajiannis [23] 20000 M 49  Anterior superior mediastinum 80X 100x120 Asymptomatic

23 Suzuki [24] 2001 F 34 Superior mediastinum 65 x40 Left supraclavicular mass

24 Pramesh [25] 2003 M 49  Superior mediastinum - Hoarseness

25 Turkyilmaz [26] 2007 F 82  Posterior lower mediastinum 90x 100 Dysphagia

26 Matwiyoff [27] 2008 M 28  Lower mediastinum 25%15 Chest pain

27 Mortman [1] 2009 F 68  Posterior lower mediastinum 59X67%72 Nonproductive cough, mild dyspnea
on exertion, and chest pressure

28 De Santis [28] 2010 F 30 Superior mediastinum 90x 70 Dry cough and hiccups

29 Kwak[29] 2011 F 53 Superior mediastinum - Asymptomatic

30 Taniguchi [30] 2011 M 29 Middle mediastinum - Asymptomatic

31 Wada[31] 2012 F 58  Middle mediastinum 40%x20% 10 Asymptomatic

32 Park[32] 2015 F 42 Posterior lower mediastinum - Asymptomatic

33 Wan [33] 2015 M 35  Posterior mediastinum to retroperitoneum 42x50x 114 Abdominal pain

34 Halliday [34] 2015 M 66  Superior mediastinum 20 Hoarseness

35 Electra [35] 2016 F 28  Posterior lower mediastinum 45%x35%8 Asymptomatic

36 Kamata [36] 2017 M 54 Superior mediastinum - Nausea and hypotension

37 Abu-Zaid [37] 2018 M 57  Posterior mediastinum to retroperitoneum 130 Right upper quadrant pain

38 Garner [38] 2020 F 48  Posterior middle mediastinum 130%90 Abdominal pain on a background of exer-
tional dyspnoea and orthopnoea

39 Cabral [39] 2022 M 74 Lower mediastinum 17 Asymptomatic

40 Present case 2023 M 77  Posterior middle mediastinum—retroperi-  180x 20 Asymptomatic

toneum

the duct without suspicion of the possibility of a thoracic
duct cyst can lead to the development of chyle leakage.
When a tumor is located caudally from the inferior medi-
astinum, it is important to be aware of the blood flow to

the Adamkiewicz artery, preserve the vessels around the
tumor as much as possible, and search for the Adambkie-
wicz artery on CT before surgery. The intercostal arter-
ies were adjacent to the tumor on preoperative CT. It is
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necessary that careful manipulation should be performed
to avoid injury to the intercostal artery, such as Adambkie-
wicz artery. In this case, the patient was not obese, with
a body mass index of 19.1. Moreover, the CT scan in the
prone position showed that the thoracic cavity was wid-
ened by gravity. Thus, it was judged that it was possible
to resect from the thoracic cavity to the caudal side of
the tumor. However, it is questionable whether the dia-
phragm is elevated in patients with obesity and whether
the prone position is useful. The prognosis is considered
good, because there have been no reports of recurrence,
even in cases where fluid leakage was observed during
intraoperative manipulation or in cases of postoperative
chyle leakage.

Conclusions

We report a rare case of a thoracic duct cyst extending
from the mediastinum to the cisterna chyli. Complete
resection was safely achieved using bilateral thoraco-
scopic surgery, with the patient in the prone position.
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