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Case report

An unusual case of chylothorax
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A B S T R A C T

Pleural effusions occur in up to 70% of cases of malignant pleural mesothelioma (MPM). However, MPM rarely
presents as a chylous effusion making it a diagnostic challenge. There are only six reported cases to date. Most
cases of chylothoraces due to malignancy are due to lymphoma or bronchogenic carcinoma. We report an in-
teresting case of MPM in a 75-year-old man who presented with recurrent chylothorax. He reported a four-month
history of dyspnea and chest discomfort. Chest x-ray revealed a pleural effusion. Pleural fluid analysis was
consistent with a chylothorax. Pleural fluid cytology was negative for malignancy. Computed tomography of the
chest showed pleural calcifications, mediastinal adenopathy and left lung infiltrate. A fine needle aspirate of the
lymph node and transbronchial biopsy specimen (TBBX) of the left lung infiltrate showed extensive reactive
appearing mesothelial cells but none that appeared malignant. A video assisted thoracoscopic surgery was
suggested but the patient declined. He returned 3 months later with recurrent pleural effusion and worsening
airspace disease. Thoracentesis revealed a chylothorax again. Repeat analysis of TBBX and lymph node speci-
mens showed extensive reactive appearing mesothelial cells. Due to concern for MPM, ancillary testing was
obtained - loss of BRCA1 associated protein (BAP-1) and CDKN2A/p16 gene deletion. BAP1 staining was lost in
the mesothelial cells supporting MPM. This case highlights a rare cause of MPM presenting as a chylous effusion.
In a patient with an unknown etiology of chylothorax, MPM must remain in the differential.

1. Introduction

Chylous pleural effusions or chylothorax is a type of pleural effusion
that is characterized by the presence of chyle in the pleural space.
Chylous pleural effusions occur as a result of both traumatic and non-
traumatic causes [1]. Traumatic etiologies include thoracic surgeries
such as esophagectomy, coronary artery bypass grafting and congenital
heart surgeries. Non-traumatic causes include malignancy such as
lymphoma and bronchogenic carcinoma as well as non-malignant
causes such as lymphangioleiomyomatosis and yellow nail syndrome.
Idiopathic cases occur in about 6–14% of chylothoraces. Pleural effu-
sions in malignant pleural mesothelioma (MPM) can be seen in up to
70% of the cases; however, chylous effusions are a rare manifestation of
the disease. Here, we describe a patient who was diagnosed with MPM
after presenting with recurrent chylous pleural effusions.

2. Case report

A 75-year-old Caucasian male with a past medical history of cor-
onary artery disease status post coronary artery bypass grafting 11
years prior, congestive heart failure with an ejection fraction of 25%,
atrial fibrillation, hypertension, and hyperlipidemia presented to the
hospital with dyspnea and chest pain. He has no history of tobacco use.
He worked as a lawyer all his life and had no occupational exposures.
On exam, the patient had diminished breath sounds over the left lung.
Chest x-ray revealed a large left-sided pleural effusion (Fig. 1). Of note,
he had previously been evaluated by his primary care doctor four
months prior with similar symptoms and was found to have a left-sided
pleural effusion. At that time, he underwent a thoracentesis at an out-
side facility with unknown pleural fluid analysis (PFA).

He was admitted to the hospital for further evaluation and under-
went both a diagnostic and therapeutic thoracentesis (Fig. 2). PFA re-
vealed a lymphocytic predominant, exudative effusion with total tri-
glyceride level of 1406mg/dL consistent with a chylous effusion.
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Microbiology was negative. Cytology of the pleural fluid revealed re-
active appearing mesothelial cells as evidenced by positive calretinin
and Wilms tumor-1 (WT-1) immunohistochemical (IHC) stains. Ade-
nocarcinoma was ruled out by negative BerEP4 and MOC-31 IHC stains
(Fig. 3).

Computed tomography (CT) of the chest after the thoracentesis was
performed revealing left lung airspace disease, pleural calcifications
and mediastinal adenopathy (Fig. 4). Due to concern for a possible
malignancy, he underwent an endobronchial ultrasound guided fine

needle aspiration (EBUS-FNA) biopsy of station 7 lymph node and
transbronchial biopsy (TBBX) of the left lung infiltrate. Cytology of the
EBUS-FNA lymph node specimen revealed abundant bland mesothelial
cells with minimal amounts of lymphoid tissue. Interestingly, histologic
examination of the concomitant TBBX specimen showed only rare
atypical epithelioid cells floating within lymphatic spaces that stained
with mesothelial markers. These findings were suspicious for a malig-
nant process; however, limited sampling precluded a definitive diag-
nosis. A thoracoscopy was performed but an additional specimen could
not be obtained due to extensive adhesions. A lymphangiogram was
also performed. The contrast injected into the femoral vein did not
progress to the level of the cisterna chyli suggesting an obstructive
process in the lymph nodes. Due to concern for malignancy, the patient
was offered a video-assisted thoracoscopic surgery, but he declined.

He returned to the hospital 3 months later with progressive dys-
pnea. CT chest revealed progression of the left lung infiltrate, a new
right-sided pleural effusion and persistent mediastinal adenopathy
(Fig. 5). Thoracentesis on the right sided revealed a chylothorax. He
underwent another EBUS-FNA biopsy of station 7 lymph node and a
TBBX of the left lung infiltrate. Cytologic examination of the lymph
node FNA specimen again showed abundant bland mesothelial cells in
the lymphatic spaces. Given the concern for MPM, the lymph node
specimen was sent for additional ancillary testing - BRCA1 associated
protein (BAP-1) IHC stain and CDKN2A/p16 homozygous deletion by
fluorescent in situ hybridization (FISH). BAP-1 staining was lost in the
mesothelial cells supporting MPM; the CDKN2A/p16 FISH study did not
show a homozygous deletion. A third TBBX specimen of the left lung
infiltrate was obtained which confirmed the diagnosis of MPM, epi-
thelioid subtype.

Due to the patient's poor functional status, no treatment was of-
fered. An indwelling pleural catheter was placed for palliative mea-
sures. Four months after his diagnosis, the patient presented with
worsening dyspnea. He expired during that hospitalization. Autopsy
examination demonstrated diffusely thickened pleura bilaterally, con-
centrated mostly of the left side, and measuring up to 1cm thick.
Histologic sections confirmed the presence of dyscohesive malignant
mesothelial cells, epithelioid subtype, with bland appearance
throughout the pleura. The malignant mesothelial cells invaded the
lung parenchyma minimally. While MPM is known to invade the lung
parenchyma, in our case, tumor cells were present predominately
within lymphatics in lung sections [2]. Furthermore, metastatic tumor
cells were evident in multiple mediastinal lymph nodes (Fig. 6).

3. Discussion

Chylothorax is a rare presentation of MPM. To our knowledge, there
have been 6 reported cases in the literature to date [3–7]. Most cases of
MPM occur due to asbestos exposure; however, other etiologies include
erionite (a mineral found in the rocks of Turkey), chest wall radiation
and simian virus 408. The majority of patients with MPM present with
chest pain and dyspnea. Pleural effusions occur in up to 70% of patients
[8]. The mechanism of chylous pleural effusion in MPM is likely due to
the following reasons: 1) direct invasion of malignant mesothelial cells
into lymph nodes causing a mass effect resulting in secondary ob-
struction of the thoracic duct and it's tributaries and 2) a large tumor
burden around the pleura causing a direct mechanical compressive ef-
fect on the intercostal trunks, which empty into the thoracic duct. In our
case, the patient's lymphangiogram suggested an obstructive process in
the lymph nodes.

A pathologic diagnosis of MPM can be difficult to make. There are
three main mesothelioma histologic subtypes – epithelioid, sarcoma-
toid, and biphasic [9]. Benign, reactive mesothelial cell proliferations
can resemble epithelioid MPM. Both can have a significant amount of
cellularity, many mitotic figures, necrosis and cytologic atypia. Stromal
invasion is a key finding differentiating between reactive mesothelial
cell proliferation and MPM, which can be difficult to assess on cytology.

Fig. 1. On admission, chest x-ray showed a large left sided pleural effusion.

Fig. 2. Approximately 700 ml of milky colored fluid was obtained on thor-
acentesis.
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Occasionally, on surgical biopsy specimens, reactive mesothelial cells
can become entrapped within fibrotic tissue mimicking invasion thus
making the diagnosis challenging [9]. As described previously, our
patient underwent an autopsy, which revealed the presence of dysco-
hesive malignant mesothelial cells with bland appearance in the pleura,
lymphatics and mediastinal lymph nodes. These bland dyscohesive
tumor cells almost replaced entire lymph nodes; hence the difficulty of
identifying them as cells from a malignant mesothelioma metastatic to
lymph nodes.

Another method to diagnose MPM is PFA. However, the diagnostic
yield of pleural fluid cytology is only 32% [10]. Routine IHC stains are
unable to reliably distinguish between benign mesothelial proliferations
and malignant mesothelioma, particularly epithelioid subtype. For ex-
ample, calretinin and WT-1 are found on benign and malignant me-
sothelial cells. If there is a strong suspicion for MPM, ancillary studies
such as homozygous deletion of CDKN2A/p16 by FISH or the loss of

Fig. 3. The patient's pleural fluid cytology specimen
showing (A) non-clustered, bland appearing mesothelial
cells on Diff Quik stain, 600X (B) non-clustered, bland ap-
pearing mesothelial cells on Papanicolaou stain, 600X (C)
positive calretinin IHC stain highlighting and supporting
mesothelial origin, 400X, and (D) negative MOC-31 IHC
stain, 400X ruling out carcinoma and lending further sup-
porting to the mesothelial origin.

Fig. 4. On admission, computed tomography of the chest showed (A) left lung
infiltrate, and (B) pleural calcifications and mediastinal adenopathy. Lung
window settings: thickness 1mm, width 1600.

Fig. 5. Computed tomography of the chest 3 months after initial admission
showed worsening left lung infiltrate and a new right sided pleural effusion.
Lung window settings: thickness 1mm, width 1600.
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BAP1 by IHC stain can further point toward a diagnosis of MPM. In one
study of 70 cytological tumor samples, loss of BAP1 was seen in 66% of
cases of MPM and the presence of BAP1 was seen in 100% of benign
reactive mesothelial cells [11]. Our patient had loss of BAP1 staining in
mesothelial cells from lymph node EBUS guided cytology specimen.
CDKN2A/p16 deletion was not found in our patient possibly because
CDKN2A/p16 deletion is more frequently associated with the sarco-
matoid variant rather than the epithelioid variant of MPM [12]. Loss of
BAP1 and CDKN2A/p16 can also be checked in pleural fluid cytologic
specimens. In a study of 11 pleural fluid specimens, loss of BAP1 was
seen in 67% of cases and CDKN2A/p16 deletion was seen in 73% of
cases [13]. Presently, there is no role for biomarkers in diagnosis of
MPM.

Prognosis in MPM is poor. The median survival is 8–14 months from
the time of diagnosis. The sarcomatoid variant has the worst outcomes
with median survival of 4 months while the epithelioid variant has a
more favorable prognosis with median survival of 13.1 months [8].
Poor prognostic factors include age>75 years, lactate dehy-
drogenase> 500 IU/L and poor performance status at the time of di-
agnosis. Treatment options are limited in MPM. The mainstay of
therapy is pemetrexed and cisplatin but the number of treatment cycles
and the role of maintenance therapy remain unknown. Surgical therapy
defined as extended pleurectomy with decortication is an option for
selected patients. More recently, trimodality therapy, defined as
radiotherapy therapy followed by extrapleural pneumonectomy and
subsequent chemotherapy has been shown to extend median survival to
36 months, particularly in patients with the epithelioid subtype [14].
Since 70% of patients with MPM develop pleural effusions, placement
of an indwelling pleural catheter is a reasonable option for management
of symptoms.

Given than MPM is a complex disease, early referral and manage-
ment at a specialized center is imperative. Our case highlights that
MPM must remain in the differential of a chylothorax, albeit rare.
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