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Abstract
Background: Although chyle leakage may occur in the neck when the thoracic duct is damaged during
cervical dissection, it is extremely rare for the chylothorax alone to leak chyle into the thoracic cavity.

Case presentation: We report a case of bilateral chylothorax without chyle cervical leakage after left neck
dissection, wherein partial left upper jaw resection and left radical neck dissection were performed in a
46-year-old woman who was diagnosed with left upper gingival cancer. The thoracic duct was ligated and
cut during surgery and, although no obvious leakage of lymph was observed, dyspnea and cough re�ex
during deep inhalation were observed from the 3rd postoperative day. Approximately 600 mL of
yellowish-white pleural effusion was aspirated during bilateral thoracentesis, and chylothorax was
diagnosed based on clinical �ndings and biochemical analysis results. The patient was put on a low-fat
diet on the 4th postoperative day, and a total of 3 neck drains were removed 8 days after the operation.

Conclusions: Pleural effusion disappeared on imaging examination 16 days after thoracentesis and 5
years and 6 months have passed since the operation. At this time, there has been no evidence of tumor
recurrence, metastasis, or pleural effusion.

Background
Chylothorax is an accumulation of chyle, a milky �uid usually of lymphatic origin, in the pleural cavity.
Chyle is milky white because it contains �nely emulsi�ed fats1). Chylothorax causes cardiovascular
abnormality, respiratory insu�ciency, undernutrition, electrolyte abnormality, and immunode�ciency due
to copious chyle exudation to the thoracic cavity2) and prompt management is required in these cases.

Chylothorax is a frequent complication caused by injury to the thoracic duct during thoracotomy3).
However, it is a rare complication following neck dissection4) and it was �rst reported by Stuart in 19075).
The incidence of chylothorax with chylous �stula following neck dissection is reportedly 0.2%6).
Moreover, only 9 cases of chylothorax without chylous �stula were reported in the literature7–13),
associated with head and neck cancer. The diagnosis of chylothorax without chylous �stula was
relatively di�cult because of its rarity and the lack of visible �ndings such as neck swelling or white �uid
in the drain tube in the early postoperative stage.

Herein, we report a rare case of bilateral chylothorax, without chylous �stula, following neck dissection for
the treatment of upper gingival cancer, which was resolved with conservative treatment.

Case Presentation
A 46-year-old woman was referred to the Department of Oral and Maxillofacial Surgery at Tsurumi
University Dental Hospital in July of 2014 for diagnosis and treatment of swelling in left upper molar
region. She reported mobility of the second molar for approximately 2 years. Her past medical and family
histories were unremarkable. An extroverted mass with an induration measuring 2.9 cm in diameter was
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found in the left maxilla upon physical examination. No neuroparalysis or cervical lymphoadenopathy
was seen. The left maxillary second molar was tilted mesially, and resorption of the surrounding bone
was remarkable in panoramic radiographs. A helical CT scan was carried out with Radix Prima (Hitachi
Medico Co., Ltd., Tokyo, Japan) and an irregular-shaped mass measuring 3.2 × 2.6 cm, with slight
contrast effect, was noted in the left maxilla in contrast-enhanced CT imaging. MRI examination was
performed with a MRP-7000 0.3 T system (Hitachi Medico Co., Ltd., Tokyo, Japan). The mass appeared
as hypointense in the left upper maxilla in MRI T1-weighted coronal images, while it appeared as
hyperintense in T2-weighted images. 18F-Fluorodeoxyglucose (FDG) - positron emission tomography was
performed with a POSICAM HZL m-power device (POSITRON Co., Houston, TX). Coronal images showed
abnormal accumulation of FDG (SUVmax = 6.2) in the left upper molar region; however, no cervical lymph
node and distant metastases were observed (Fig. 1). A biopsy of the left upper gingival lesion revealed
well-differentiated squamous cell carcinoma (SCC).

Partial maxillary resection was performed under general anesthesia in August of 2014, based on a
clinical diagnosis of upper gingival cancer (cT2N0M0). The defect was closed with a buccal fat pad.

Histopathology revealed �ndings of the resected buccal lesion similar to those of the biopsy specimen,
consistent with a diagnosis of well-differentiated SCC. Neither vascular nor neural invasion was observed,
and the resection margins were negative for tumor.

The postoperative course was uneventful; however, rapid enlargement of left cervical lymph nodes was
observed at 1 month after surgery. Contrast-enhanced CT showed enlarged left cervical lymph nodes with
ring enhancement, and a diagnosis of secondary cervical lymph node metastasis was made (Fig. 2). Left
radical neck dissection was performed under general anesthesia in October of 2014, and a thick thoracic
duct was found in the supraclavicular fossa during surgery. There was no leakage of lymph after ligation
and cutting of the thoracic duct (Fig. 3), and the operation was completed following placement of 3
suction drains in the left neck.

The patient was started on a diet the �rst day after surgery. On the third day postoperative, she
complained of respiratory distress in a supine position, and cough re�ex was observed during deep
inhalation. Chest x-rays and CT showed pleural effusion in both lower lung �elds (Fig. 4), and chylothorax
was suspected based on the intraoperative and postoperative clinical �ndings. Approximately 600 mL of
yellowish-white pleural �uid was aspirated during bilateral thoracic puncture. Furthermore, no swelling of
the neck was observed, and the contents of the neck drain were serous and had a concentration of
15 mg/dL of triglyceride which was within normal range. Therefore, no evidence of chyle leakage was
observed in the neck. On the other hand, the triglyceride concentration of the pleural effusion was
705 mg/dL, which was signi�cantly higher than that of the standard value. The patient was diagnosed
with bilateral chylothorax without cervical chyle, according to the above results, but pleural effusion
subsequently improved and respiratory distress disappeared. A low-fat diet was started on the fourth day
after surgery, and all neck drains were removed on the eighth day postoperative. The pleural effusion on
the chest radiograph disappeared 16 days after thoracentesis (Fig. 5), and postoperative
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chemoradiotherapy was performed since extra-nodal spread was observed in the left cervical lymph
nodes (level II and III), determined through histopathology.

The postoperative course was uneventful, and there was no evidence of recurrence at follow-up
examination 5 years and 6 months after surgery.

Discussion And Conclusions
Chylous �stula of the neck, which is related to the occurrence of chylothorax6), was reported in 2% of
cases following neck dissection14), and chylothorax with chylous �stula of the neck is reported to be
0.2%6). Moreover, only 9 cases of chylothorax without chylous �stula were reported in the literature7–13),
associated with head and neck cancer. The primary tumor included 4 cases of thyroid cancer, 2 cases of
tongue cancer, 2 cases of laryngeal cancer, 1 case of lower gingival cancer, and 1 case of oral malignant
melanoma (Table 1). Furthermore, 2 theories exist regarding the pathogenesis of chylothorax. First, chyle
in the neck descends to the mediastinum through the intra-muscular space by compression of the neck.
Then, chyle in�ltrates to the lateral wall of the pleura, resulting in the accumulation chyle in the thoracic
cavity15). Another theory is that ligation of the thoracic duct leads to elevation of its internal pressure
causing rupture of the thoracic duct wall4). The normal range of internal pressure for the thoracic duct is
reported as 10 to 25 mmHg; however, the internal pressure can rise to 50 mmHg due to duct closure16).
Bilaterally affected chylothorax is related to the anatomical pathway of the thoracic duct. The thoracic
duct originates at the cisterna chyli in front of L1 and L2 and ascends along with abdominal aorta into
the thoracic cavity. At the level of T4, and T5, it turns left and ascends along with esophagus to �nally
join the left vein angle17). Although lymphangiography or lymph scintigraphy was not performed to avoid
complications in this case, the point of thoracic duct rupture was estimated approximately at the level of
T4 and T5, or the upper stream where chyle can spread to the bilatelal thoracic cavity.

The nature and color of the pleural �uid is essential for the diagnosis of chylothorax. A milky liquid is a
typical �nding in chylothorax; however, lymph �uid becomes transparent after fasting. Therefore,
biochemical study to the pleural �uid is necessary. Over 110 mg/dL of triglyceride was the diagnostic
�nding for the chyle18), and if the triglyceride concentration was between 50 to 110 mg, the presence of
cyromicron in the pleural �uid would be proof that it is chyle19). In the present case, the patient’s
complaint of respiratory distress while in a supine position prompted us to suspect chylothorax.
Moreover, the triglyceride concentration in pleural �uid was 705 mg/dL with intraoperative thoracic duct
ligation; therefore, we easily arrived at the diagnosis of chylothorax.

Sella et al. reported that over 1500 mL of chyle, unchanged condition after concervative treatment for 14
days, and deterioration of nutrition by chyle exudation were the criteria for surgical intervention20). On the
other hand, Robinson et al.21) suggested 500 to 1000 mL of chyle per day for 2 to 3 weeks for adults
required surgical treatment. Although standardized criteria do not exist, these conditions support our
selection of surgical intervention. Moreover, the American College of Radiology recommends
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lymphangiography and thoracic duct embolization as an effective and minimally invasive method for the
treatment of chylothorax22).

Chylothorax is associated with increased mortality due to signi�cant loss of essential proteins,
immunoglobulins, fat, vitamins, electrolytes, and water23). Bolger et a al.24) reported that 50% of patients
died if their treatment period was over 35 days. Also, the most frequent direct cause of death for
chylothorax is infection25).

In this case, conservative treatment of low-fat diet improved the patient’s condition after 16 days of
thoracentesis. Early diagnosis with adequate treatment is critically important for chylothorax following
neck dissection.
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Figure 1

Fluorodeoxyglucose - positron emission tomography showing abnormal accumulation of
�uorodeoxyglucose in the left upper molar region. No cervical lymph node or distant metastases is
observed.

Figure 2
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Contrast-enhanced CT is showing enlarged left cervical lymph nodes with ring enhancement
(arrowheads).

Figure 3

A. Intraoperative photograph is showing dilation of thoracic duct (arrowhead). B. Intraoperative
photograph is showing ligation of thoracic duct (arrowhead).

Figure 4

CT showing pleural effusion in both lower lung �elds (arrowheads).
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Figure 5

A. Chest x-rays before bilateral thoracic puncture. B. Chest x-ray 7 days after bilateral thoracic puncture.
C. Chest x-ray 16 days after bilateral thoracic puncture.


