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Cervical thoracic duct cyst: treatment options beyond resection
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Abstract. Problems: A 48-year-old female patient presented with a left cervical thoracic duct cyst. Most previous reports
on thoracic duct cysts have described open surgery with excision and ligation. However, less invasive treatment methods
have proven effective.

Methodology: Here, we describe a thoracic duct cyst that was refractory to aspiration or upstream clipping of the thoracic
duct via video-assisted thoracoscopic surgery (VATS). Eventually, we performed percutaneous sclerotherapy with OK-
432 (Picibanil). Analysis of a fine-needle aspirate of the cystic mass confirmed the diagnosis.

Results: Minimally invasive management with sclerotherapy completely resolved the cyst.

Conclusions: Thoracic duct cysts can be treated successfully with a non-surgical sclerotherapy approach. Clipping the
thoracic duct via VATS can prevent chyle accumulation in the thoracic duct cyst and resolve chyle leakage. Consequently,
an open surgical approach can be avoided, but remains optional, in case minimally invasive management is unsuccessful.

Introduction
Pathophysiology

A thoracic duct cyst, also referred to as a chylous
cyst or a lymphocele of the thoracic duct, is an
extremely rare abnormality; less than 50 cases have
been reported in the literature.'* These cysts can
be congenital or acquired, due to lymphatic wall
degeneration, trauma, inflammation, atherosclerotic
changes, or obstruction. Most thoracic duct cysts
are found in the mediastinal section of the thoracic
duct, rather than in the cervical region.’ Cervical
thoracic duct cysts mostly arise during neck surgery,
when a fistula is accidently created in the thoracic
duct wall.?

Diagnosis

Ultrasonography is the recommended imaging
techniqueforcystvisualization.' However,computed

tomography (CT) and magnetic resonance imaging
(MRI) of the cervical region add substantial value
to the diagnosis and therapeutic management.'
A cyst is best described as a round or oval mass,
without irregularities, nodules, septations, or
contrast enhancement.®* However, the clinical
presentation and subsequent imaging techniques
are limited for making precise diagnoses of cervical
masses. Therefore, ultrasound-guided fine-needle
aspiration (FNA), where the aspirate is evaluated
with biochemical and cytological methods, is the
preferable approach for confirming the diagnosis
and ruling out malignancy."** Additionally,
lymphangiography and lymphoscintigraphy can be
useful in some cases, because these procedures can
demonstrate the different segments of the cyst and
the outflow into the jugular vein.***¢ Aspirated cyst
material is typically a whitish or yellowish, clear or
milky fluid.* Lymphatic cysts contain high levels of
lymphocytes, triglycerides, and chylomicrons.’

Consent was obtained from the patient in Dutch, and can be requested from the corresponding author at: (Casper.DeVriese@ugent.
be). Data sharing is not applicable to this study, because no datasets were generated or analyzed for the current study. The authors
declare no competing interests. No funding was obtained to support the design of the study, the collection, analysis, and interpretation
of data, or in writing the manuscript.
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Purpose of the study

This manuscript describes the step-by-step
management of a cervical thoracic duct cyst
with upstream VATS clipping and subsequent
sclerotherapy, which is unique in literature. It
advocates a minimally invasive approach as
a primary treatment option. Additionally, the
manuscript offers a brief overview of treatment
methods described in literature.

Case report

In August 2017, a 48-year-old Caucasian woman
was referred to our institution with a lateral cervical
swelling on the left side of theneck. The swelling was
not painful, but the surrounding area was sensitive
to pressure. This area ranged from the mandible to
the clavicle in the cervical region, in front of the left
ear. The swelling was compressible, and it was not
attached to the skin. The patient reported impaired
breathing during exercise. There was no history
of fever, bleeding, skin abnormalities, or a change
in voice. Head movement was not restricted.
Further palpation of the cervical region showed
no abnormalities. Inspection of the oral cavity
displayed normal mucosa. The patient’s medical
history revealed no significant findings. The patient
was not on any chronic medication, did not smoke,
and did not use alcohol excessively.

At first presentation in the Ghent University
Hospital, an ultrasonography-guided FNA was
performed. Two aspirated fluid samples of 1.40
ml and 1.60 ml were cytologically examined and
showed no signs of malignancy. The aspirate tested
positive for chylomicrons and a typical foam head
was observed after centrifugation, which indicated
chyle accumulation. The diagnosis of a thoracic
duct cyst was established. A cervical CT-scan was
performed to investigate the cervical swelling
further (Figure 1). The scan revealed a large, thin-
walled cyst, with no solid tissue components,
located in the lower left cervical region, between the
sternocleidomastoid muscle and the paravertebral
muscles, to the left of the thyroid. The cystic mass
measured 62 mm wide (latero-lateral dimension),
73 mm long (cranio-caudal dimension), and 40
mm thick (antero-posterior dimension). It extended
from the level of the clavicle to the level of the
arytenoids, between the trachea and the subclavian
artery. Additionally, the CT showed that it was
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Figure 1

CT-scans of the cervical cyst at first presentation. A large cyst,
located next to the trachea, was observed in the (left) coronal
plane, (right) sagittal plane, and (lower panel) transverse plane.

Figure 2

Cervical ultrasonography one month after the primary FNA.
The dark region (marked with white crosses) indicates cyst
recurrence.
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localized posterior to the common carotid artery and
the jugular vein, which displaced these structures
anteriorly, and it compressed the left jugular vein.
Due to the inferior localization in the neck, these
findings were not compatible with the presentation
of a branchial cleft cyst.

Two and a half weeks after presentation, two
subsequent aspirations were performed with
ultrasonography guidance, and 40 ml and 60 ml
of milky fluids were extracted. After successful
drainage, the fluid re-accumulated in a relatively
short period of time. One-week post-FNA,
ultrasonography displayed a reduced volume of
about 30 mm wide (latero-lateral), 30 mm long
(cranio-caudal), and 6 mm thick (antero-posterior).
However, the cystic volume slightly increased over
the following month, until its dimensions were 32
mm 40 mm * 7-15 mm (Figure 2).

The lesion recurred after repeated aspirations;
therefore, the patient and her family agreed to
clipping of the thoracic duct to reduce chyle flow
into the cyst. The thoracic clipping was performed

Figure 3

Lymphoscintigraphy revealed no communication with the
blood circulation.
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under general anaesthesia with VATS, to avoid
an open surgical approach. Subsequently, an
ultrasonography-guided FNA was performed to
evacuate the remaining chyle collection in the cyst
(12 ml). After aspiration, the thoracic duct cyst
was no longer visible with ultrasonography. There
were no peri- or postoperative complications. A
compressive bandage was applied that remained
in place for one week. The patient was discharged
from the hospital the following day.

Three weeks postoperatively, the cervical
swelling had reduced in size clinically. However,
the patient reported continued subjective hindrance
in the cervical region, when bending over, and
the region surrounding the thoracic duct cyst
had remained sensitive to palpation. Again,
ultrasonography showed cyst recurrence.

Therefore, the decision was made to obliterate
the cyst completely in a second procedure with
sclerotherapy and OK-432 (Picibanil). Prior to
sclerotherapy, 7 ml of bloody fluid was aspirated
from the thoracic duct cyst. The cyst position was
close to major vessels; thus, lymphoscintigraphy
was performed with an injection of 4 ml of Visipaque
solution to exclude communication with the blood
circulation and to prevent sepsis from occurring
after administering the sclerosing agent (Figure
3). No interconnection was found; therefore the
contrast medium was completely aspirated and one
dose of 3 ml Picibanil (0.1 KE/ml) was injected.

Figure 4

Ultrasonography six months after sclerotherapy showed no
indication of cyst recurrence.
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After sclerotherapy, the patient did not develop
fever, however, local tenderness was reported at
the site of injection. This tenderness completely
resolved after paracetamol was administered.
The patient reported no other complications.
Two months after sclerotherapy, ultrasonography
displayed a residual injury of 7“4 mm. Four months
later, a minor increase in lesion size was detected
with ultrasonography. This change was most
likely caused by post-therapeutic tissue alterations
(Figure 4). No indication of a residual cystic mass
was detected, and the patient was symptom free.
Consequently, the sclerotherapy treatment was
considered successful.

Discussion

In some patients with thoracic duct cysts, a
reasonable treatment option is conservative
management with either observational follow-up
or repeated FNAs.? The FNA provides immediate
decompression and enables cytologic analyses, it
but does not ensure complete resolution. In most
cases, excision is eventually required, because
FNAs are only curative in about 20% of cases.”’
Hence, currently, surgical excision of the cyst,
followed by thoracic duct ligation, is the most
frequently used treatment method.

Complete resection of the cyst is regarded the
“gold standard” for treating thoracic duct cysts,
because it provides a definite histological diagnosis,
it can exclude malignancy, and it might contribute
to immediate symptom relief.*” However, surgical
excision can result in chylothorax, infection,
damage to major vessels and nerves, or deep venous
thrombosis.>” Due to the high risk of cyst recurrence
and complications, some surgeons look for
alternative, less invasive ways to remove thoracic
duct cysts, particularly in younger patients.'*’*
Moreover, cysts are typically not sufficiently
encapsulated, and the thoracic duct wall is very thin
and fragile, which makes it difficult to perform a
complete cyst resection without adverse effects.

Another method for resolving thoracic duct cysts
is to facilitate lympho-vascular drainage by creating
a side-to-side anastomosis between the cystic mass
and the internal jugular vein, which provides a
lympho-vascular shunt.’ In contrast to excision and
ligation, lympho-vascular drainage preserves the
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lymphatic flow and the anatomic structures.® This
approach is favoured, when lymphatic obstruction
is present.” However, generating a lympho-vascular
anastomosis runs the same risks as a surgical
excision; in addition, it runs the risk of chyle
leakage through a defect in the anastomosis.’

Spontaneous chyle leakage is uncommon.’ How-
ever, the thoracic duct is easily damaged during
surgery, due to its variable anatomy and fragile
composition.” Moreover, surgical resection of
a thoracic duct cyst can cause chyle leakage,
and it can lead to serious complications, such as
hypovolemia, electrolyte imbalances, malnutrition,
and immunosuppression, caused by the loss of
protein, fats, vitamins, and lymphocytes.” When
a chyle leak is discovered during surgery, the
leakage can be directly sealed with surgical clips
or sutures.”® However, upstream ligation of the
thoracic duct is often necessary to prevent further
leakage of chyle or accumulation in the thoracic
duct cyst.” Postoperative chyle leaks are treated
conservatively, with dietary changes and medica-
tion; however, when these treatments are insuf-
ficient, chyle leaks might require surgical or
thoracoscopic re-exploration.’ In addition, a thoracic
duct cyst can be surgically clipped with video-
assisted thoracoscopic surgery (VATS), either prior
to excision, or when a chylothorax occurs.®'*"" How-
ever, non-surgical approaches for treating chyle
leakage, with either sclerosing agents through
drains or a percutaneous injection, provide a
valuable alternative.

A percutaneous sclerosing treatment avoids an
open surgical approach, but preserves the option
of an excision, in case sclerosing agents are
ineffective.” In addition, a non-surgical approach
minimizes postoperative scar tissue and assures the
most aesthetic appearance.” Different sclerosing
agents have been used successfully in previous
studies, such as ethanol, OK-432, glacial acetic acid,
tetracycline, N-butyl cyanoacrylate, and povidone
iodine.”*'*"* These agents can be applied to either
the duct or the cyst.'*"* However, it is important to
exclude other diagnoses prior to sclerotherapy.'
Additionally, preoperative fluoroscopy could be
performed to exclude potential communications
with major vessels and to prevent the sclerosing
agent from entering the blood circulation." The risks
associated with the sclerosing procedure include:
pain, bleeding, infection, and nerve damage, and
are much smaller than those associated with the
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treatments described above. When the agent is
injected correctly, only short-term side effects, such
as fever and local tenderness have been reported.”"

OK-432 (Picibanil) is a lyophilized mixture of
human group A Streptococcus pyogenes, incubated
with penicillin G.™* It has been used for treating
malignant tumours and pleural effusion, and
it is used as a sclerosing agent in thin-walled
cystic lesions, such as lymphangiomas.”” It was
also shown to be effective in treating thoracic
duct cysts.”® When injected, OK-432 causes an
immunologic reaction in the surrounding tissue,
which increases lymph drainage and lymph flow,
and consequently, the cystic volume is depleted.
OK-432 also causes contraction, cicatrisation,
and agglutination of the cystic walls."” Moreover,
OK-432 sclerosing treatment causes only minor
side effects, including short-term fever and local
tenderness, which typically resolve with anti-
inflammatory drugs.™” After sclerotherapy, minor
alterations in lesion size might occur, due to post-
therapeutic alterations in the surrounding tissue.

In the present case, a VATS was performed to
clip the thoracic duct in the mediastinal region.
This procedure was previously demonstrated to
be effective in the management of chyle leaks
and thoracic duct cysts, among other indications,
because it allows subsequent upstream clipping of
the thoracic duct and/or complete cyst excision.*'*!"
Moreover, the thoracic duct can be ligated without
adverse effects, because the remaining network of
lymphatic vessels contributes to chyle transport.'
However, in the present case, thoracic clipping did
not completely resolve the cyst, and the cystic mass
recurred postoperatively; thus, sclerotherapy was
required.

Conclusion

This study demonstrated that sclerosing treatment
could successfully resolve a thoracic duct cyst
without disease recurrence. Based on our findings,
we recommend that this non-surgical management
approach should be considered a primary treatment
in all patients with isolated thoracic duct cysts,
particularly when the cyst is near important
neurovascular structures. In some cases, the cyst
might recur or might not completely resolve
with sclerotherapy; in those cases, the option of
surgical excision or a lympho-vascular drainage
remains open. Moreover, clipping the thoracic
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duct, preferably performed with VATS, can prevent
chyle accumulation and leakage from the thoracic
duct cyst in a minimally invasive manner, prior to
surgery or sclerotherapy.

List of abbreviations

VATS = Video-Assisted Thoracic Surgery, CT
= Computed Tomography, MRI = Magnetic
Resonance Imaging, FNA =Fine Needle Aspiration.
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