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Abstract:

A 58-year-old man was diagnosed with stage IVB lung adenocarcinoma in the right upper lobe and under-
went systemic chemotherapy. Seven months after the diagnosis, large left pleural and pericardial effusion was
detected. The patient developed both chylothorax and chylopericardium following superior vena cava (SVC)
obstruction with mediastinal lymphadenopathy caused by lung carcinoma. Since conservative treatment of the
chyle leakage was ineffective, we administered radiotherapy to treat the SVC obstruction and mediastinal
lymphadenopathy. After radiotherapy, the chylothorax and chylopericardium gradually resolved, and no fur-
ther chyle leaks were identified on follow-up computed tomography. This case indicates that radiotherapy can

be used to ameliorate lung cancer-related chylothorax and chylopericardium.
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Introduction

Chylothorax combined with chylopericardium is a compli-
cation of cardiovascular surgery that has been reported with
an incidence of 0.25% (1). Some reports have described
other causes as well, such as malignant tumor, Behcet’s syn-
drome, pulmonary lymphangiectasia and superior vena cave
(SVC) stenosis (2-4). Chyle leak is managed either by a
conservative or surgical approach. However, in cases with
combined chylothorax and chylopericardium, conservative
treatments may be ineffective, and a more invasive surgical
treatment may be needed to resolve chyle leak.

Surgical treatments have high success rates, but they are
associated with a high risk of complications. If surgical
treatment is not suitable for a patient, radiotherapy can be
considered as an alternative. However, a number of studies
have suggested the possible involvement of radiotherapy in
chyle leak and accumulation.

We herein report a patient with combined chylothorax and
chylopericardium related to lung cancer that was success-

fully treated by radiotherapy.

Case Report

A 58-year-old man with a history of depression visited
our hospital in October 2018. The patient was a current
smoker (1 pack/day for 38 years). Chest computed tomogra-
phy (CT) showed a tumor in the right upper lung lobe with
mediastinal invasion, SVC constriction and enlarged medi-
astinal lymph nodes. Transbronchial lung biopsy specimens
revealed adenocarcinoma. A mutational analysis for epider-
mal growth factor receptor, anaplastic lymphoma kinase, c-
ros oncogene 1 and B-raf proto-oncogene serine/threonine-
protein kinase were negative. The tumor proportion score of
programmed cell death ligand 1 measured by 22C3 immu-
nohistochemistry assays was 20%.

Head magnetic resonance imaging showed metastases at a
few locations in the brain. Positron emission tomography
with 2-deoxy-2-[fluorine-18] fluoro-D-glucose integrated
with CT did not detect other distant metastases. The TNM
classification was cT4AN2MIc, stage IVB.

"Department of Respiratory Medicine, National Hospital Organization Kinki-Chuo Chest Medical Center, Japan, *Department of Respiratory
Medicine, Kanagawa Cardiovascular and Respiratory Center, Japan, *Department of Radiology, Kanagawa Cardiovascular and Respiratory Cen-
ter, Japan and ‘Clinical Research Center, National Hospital Organization Kinki-Chuo Chest Medical Center, Japan

Received: July 8, 2021; Accepted: October 3, 2021; Advance Publication by J-STAGE: November 20, 2021

Correspondence to Dr. Ryota Shintani, ryotashintani @ gmail.com

2039



Intern Med 61: 2039-2043, 2022 DOI: 10.2169/internalmedicine.8293-21

—t

)

Figure 1.

(A) Admission chest X-ray showing a mediastinal mass, left pleural effusion and enlarged

cardiac silhouette. (B, C) Contrast-enhanced computed tomography revealed superior vena cava ob-
struction by a large lung mass with mediastinal invasion, left pleural effusion and marked pericardial

effusion.

Figure 2.

milky appearance.

Following stereotactic radiotherapy for brain metastases,
the patient underwent 4 cycles of cisplatin (75 mg/m®) with
pemetrexed (500 mg/m’®) as first-line therapy and 3 cycles of
pembrolizumab (200 mg/body) as second-line therapy. How-
ever, these chemotherapies were ineffective, and the patients
was considered to have progressive disease (PD) based on
the Response Evaluation Criteria in Solid Tumors (RECIST)
criteria.

Chest radiography showed massive left pleural effusion
and pericardial effusion. Chest CT illustrated SVC obstruc-
tion and chest wall collaterals (Fig. 1). The patient was then
admitted to our hospital in May 2019.

On hospital admission, the patient’s vital signs were as
follows: heart rate 78 bpm, blood pressure 129/95 mmHg,
and body temperature 36.2°C. The percutaneous arterial
blood oxygen saturation was 97% on ambient air, and the
respiratory rate was 16/min. The hearts sounds were normal,
and there were reduced breathing sounds over the left lung
base. Although the superficial veins of the chest were swol-
len, the face and upper extremities were not edematous.

The patient underwent thoracentesis of the left lung on
day 1 and pericardiocentesis with replacement of a pericar-
dial drain on day 2. Thoracentesis revealed milky fluid with
a triglycerides content of 780 mg/dL and a cholesterol level

(A) Chylous pleural fluid with a milky appearance. (B) Chylous pericardial fluid with a

of 72.0 mg/dL. The results of cytological and microbiologi-
cal analyses were negative. Pericardiocentesis revealed milky
and hemorrhagic fluid with a triglyceride content of 968
mg/dL and a cholesterol level of 111 mg/dL (Fig. 2). Micro-
biological analyses were negative, and cytological analyses
showed metastasis pulmonary adenocarcinoma. After drain-
age of the fluid, a small amount of pericardial and pleural
fluid remained, and the pericardial drainage tube was re-
moved.

Although the patient continued a low-fat diet, chest radi-
ography showed new cardiomegaly and left pleural effusion
on day 9. Echocardiography revealed the reaccumulation of
pericardial effusion and left pleural effusion. Total parenteral
nutrition also failed to control the effusion. Conservative
treatment was ineffective, and surgical treatment was not
possible since the patient had a performance status of 3.

We administered radiotherapy (40 Gy in 16 fractions) to
treat the SVC obstruction and mediastinal lymph node me-
tastasis on day 15. The clinical target volume included the
tumor in the right upper lobe and mediastinal lymph node
(Fig. 3). Due to the increase in left chylothorax, left chest
tube replacement and nasal cannula oxygen therapy (2 L/
min) were required on day 21. The percutaneous drainage
tube was removed, and oxygen therapy was completed on
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Figure 3. Radiotherapy plan showing the isodose line on axial, sagittal, and coronal images. The
clinical target volume included the tumor in the right upper lobe and mediastinal lymph node.

Figure 4.

cardium.

day 27. Radiotherapy was completed on day 35. Following
radiotherapy, left pleural effusion and pericardial effusion
gradually decreased without acute or late side effects. The
patient did not develop chylopericardial tamponade and was
discharged from our hospital on day 37 (Fig. 4). Two
months after radiotherapy, pleural effusion and an enlarged
cardiac silhouette were resolved (Fig. 5). Eight months after

(A) Chest X-ray at the start of radiotherapy, on day 15, showing the right upper and left
lower field shadow, left pleural effusion and enlarged cardiac silhouette. (B) At the end of radiother-
apy, on day 35, bilateral pleural effusion and enlarged cardiac silhouette are still present. (C) Chest
X-ray, two months after radiotherapy, showing a marked improvement in chylothorax and chyloperi-

radiotherapy, the primary tumor and mediastinal lymph node
grew again without pleural or pericardial effusion. The pa-
tient underwent 3 cycles of docetaxel (60 mg/m’) as third-
line therapy. However, the effect of chemotherapy was insuf-
ficient, and the patient was considered to have PD based on
the RECIST criteria.

The patient ultimately decided to receive best supportive
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Figure 5.

(A, B) Contrast-enhanced CT performed two months after radiotherapy revealed shrink-

ing of the tumor in the right upper lobe and mediastinal lymph node. SVC obstruction and small

amounts of pericardial and pleural fluids remained.

care and remained in remission with no recurrence of chy-
lothorax or chylopericardium until his death after 12 months
due to lung cancer.

Discussion

This case illustrates the unique presentation of a combina-
tion of chylothorax and chylopericardium secondary to lung
cancer and the potential utility of radiotherapy as a treat-
ment for such combination cases.

Chyle is a milky white fluid with a high concentration of
chylomicrons and triglycerides. Chylothorax is rare condi-
tion in which chyle leaks into the pleural space. Chyloperi-
cardium, the accumulation of chyle in the pericardial space,
is less common than chylothorax. The etiology of chyle
leaks and accumulation includes primary idiopathic, trauma,
iatrogenic after thoracic and cardiac surgery, malignant tu-
mors, tuberculosis, sarcoidosis, Bechet’s syndrome, throm-
bosis of the subclavian vein and Gorham syndrome. Many
cases are either chylothorax or chylopericardium alone, and
the combination of these is extremely rare. To our knowl-
edge, there has only been one such case in a patient with
lung cancer that was successfully treated by pleuroperitoneal
shunt. In that case, ligating the thoracic duct via thora-
cotomy was ineffective, and chyle leak continued for two
months (5). In cases of the combination of chylothorax and
chylopericardium associated with lung cancer, two factors
are considered. First, the enlargement of the tumor and the
swelling of mediastinal lymph nodes can damage or occlude
the thoracic duct, preventing outflow to the thoracic lym-
phatic system. Second, SVC occlusion elevates the venous
and intrathoracic pressure, resulting in increased chylothorax
outflow into the thoracic and pericardial cavities. The pre-
sent case showed positive results for the cytological exami-
nation of the pericardial fluid. We hypothesized that chylop-
ericardium had been caused by abnormal traffic between the
thoracic duct and pericardial cavity due to tumor invasion.
Thus, radiotherapy may have closed the fistula in the tho-

racic duct, with its branches stopping the chyle leak. Since
lymphatic duct evaluation tests, such as lymphangiography
were not possible in our hospital, the site of chyle leaks
could not be confirmed.

The modes of treatment to resolve chylothorax or chylop-
ericardium are conservative management, surgical manage-
ment and treatment of underlying conditions. Conservative
management includes a medical chain triglyceride diet, total
parenteral nutrition, thoracentesis and pericardiocentesis,
chyle drainage, somatostatin and octreotide, which is a syn-
thetic somatostatin analog. Tanizawa et al. treated chyloperi-
cardium caused by non-small-cell lung cancer with corti-
costeroid alone in a patient with a poor condition (6). If
conservative therapy fails to control the accumulation of
chyle or if the patient has a concomitant life-threatening
condition, surgical treatment should be considered. Surgical
treatment involves thoracic duct ligation, thoracic duct em-
bolization or disruption, creation of a pericardial window or
a pleuroperitoneal shunt. The combination of thoracic duct
ligation and creating a pericardial window is the most com-
mon and effective procedure (7). Treatment of the underly-
ing condition may have important benefits. In particular, an-
ticancer therapy is effective for resolving chyle leak caused
by malignant lymphoma and leukemia (8).

In our case, conservative treatment was ineffective, and
given his poor condition, the patient was not eligible for
surgical treatment or third-line chemotherapy for lung can-
cer. Therefore, we administered radiotherapy to resolve me-
diastinal lymph node metastasis and eliminate SVC obstruc-
tion. Although radiotherapy is not widely used to treat chyle
leak, several authors have reported the effectiveness of ra-
diotherapy for chyle leak. Heaton et al. performed 40-Gy ra-
diotherapy to treat chylothorax associated with SVC ob-
struction secondary to metastatic colorectal cancer (9). Him-
met et al. described a case of chylothorax and chylopericar-
dium treated by 20-Gy radiotherapy in lymphangiomatosis
of the mediastinum (10). The observed effects of radiother-
apy on postoperative chylothorax demonstrated the feasibil-
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ity of radiotherapy with a high success rates and few
treatment-related side effects. In this report, the mean radia-
tion dose was 8.5£3.5 Gy (11). The optimal radiation dose
and fractionation in the management of chylothorax and
chylopericardium remain unknown. In general, radiotherapy
may take time to show results compared with surgical treat-
ment. The failure of chyle resorption or chyle loss may re-
sult in serious malnutrition, immune system dysfunction, de-
hydration and hypovitaminosis. A small number of patients
who develop massive chyle leak do not respond to conserva-
tive management, and massive effusion causes respiratory
distress and chylopericardial tamponade (12). The early use
of radiotherapy may control the progression of chylothorax
and chylopericardium and allow the patient to avoid invasive
surgical treatment.

In conclusion, radiotherapy may be an effective treatment
for combined chylothorax and chylopericardium related to
lung cancer. The greatest advantage of radiotherapy is that it
is less invasive than surgical management and can be per-
formed even in cases where surgical treatment cannot be
performed. Thus, radiotherapy should be the preferred treat-
ment option for combined chylothorax and chylopericar-
dium, as these conditions are refractory to conservative man-
agement.
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