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Spontaneous chylopericardium in an adult due to mediastinal
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Abstract
Chylopericardium is a rare and benign condition. Apart from common causes like non-surgical trauma, tuberculosis, malignancy,
radiation, and postoperative, mediastinal cystic hygroma presenting as chylopericardium is an extremely rare entity. Primary or
idiopathic chylopericardium is diagnosed when the precise cause is not known. It is a diagnosis of exclusion. We report a 27-year-
old lady with mediastinal cystic hygroma, presenting as spontaneous chylopericardium, who was managed surgically with no
recurrence on 18 months follow-up. She was evaluated for complaints of discomfort in the upper abdomen region and breathing
difficulty in left lateral position for 4 days, and was found to have a large pericardial effusion with impending tamponade. She
underwent pericardiocentesis, and on fluid analysis, it was confirmed as chylous pericardial effusion. She was evaluated thoroughly
and was taken up for right video-assisted thoracoscopy. The thoracic duct was clipped and a window was created in the pericar-
dium, the cystic hygroma was excised, and pleurodesis was done. The postoperative period was uneventful. Histopathology of the
pericardial window showed chronic inflammatory pathology and cystic lesion was confirmed as a chylous cyst.
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Introduction

Chylopericardium is a rare and benign condition. Usual causes are
non-surgical trauma, tuberculosis, malignancy, radiation, and
postoperatively. Less common causes are orthotopic heart trans-
plantation, thrombosis of the subclavian vein, Behcet’s syndrome,
Gorham syndrome, and endovascular treatment of superior vena
cava syndrome. Primary or idiopathic chylopericardium is diag-
nosed when the precise cause is not known.Most of the time, it is
a diagnosis of exclusion. Spontaneous chylopericardium in an
adult due to mediastinal cystic hygroma is extremely rare [1].
We report a 27-year-old lady with mediastinal cystic hygroma
presenting as spontaneous chylopericardium which was

successfully managed surgically and doing well on 18 months
of follow-up.

Case report

A27-year-old female had complaints of discomfort in the upper
abdomen region and breathing difficulty in the left lateral posi-
tion for 4 days. On evaluation, she was found to have a large
pericardial effusion—chest X-ray showed enlarged cardiac sil-
houette on a frontal view (Fig. 1a), electrocardiogram (ECG)
showed sinus rhythm with low voltage complexes, and echo-
cardiogram confirmed large pericardial effusion. In view of
impending tamponade, pericardiocentesis was done and ap-
proximately 1.5 liters (l) of milky fluid was aspirated. On fluid
analysis, it was confirmed as chylous pericardial effusion (fluid
analysis—glucose, 99 milligrams per deciliter (mg/dl); total
cholesterol, 50 mg/dl; triglyceride level, 902 mg/dl; total pro-
tein, 5.3 grams per deciliter (g/dl); lactate dehydrogenase
(LDH), 158 units/l; ADA, 5.0). There were no microorganisms
seen on Gram’s stain examination, culture and sensitivity
showed no growth, and cytology for malignant cells was neg-
ative. In view of the recurrent accumulation of pericardial fluid,
a pigtail catheter was inserted for drainage (Fig. 1b). During
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6 weeks of conservative management (regular periodic
pericardiocentesis, a medium-chain triglyceride and low-fat di-
et, and total parenteral nutrition), her serum albumin levels were
reduced to 3.1 g/dl from 4.5 g/dl, and there was a loss of 8 ki-
lograms (kg) of weight. She was investigated thoroughly to find
out the cause for chylopericardium; magnetic resonance (MR)
lymphangiography (Fig. 1c) showed suspicious disruption of
the thoracic duct with periductal intensities at the T3 level and
hyperintense cystic lesion, communicating with the thoracic
duct, in the right subclavian region. Technetium-99m
(Tc99m) sulfur colloid lymphoscintigraphy (Fig. 1d) showed
abnormal tracer accumulation in the right subclavian region,
with tracking along the thorax—concern for a chylous leak at
this level. All these investigations and conservative manage-
ment for 6 weeks were done elsewhere. In the intervening pe-
riod of 6 weeks, pericardiocentesis was done once in every 3–
4 days, aspirating 500 to 800 milliliters (ml) of milky fluid
every time, and hence the patient was referred to us for further
management. After reviewing all investigations, in view being
non-responsive to conservative management and to prevent
further deterioration of her metabolic, nutritional, and immuno-
logical profile, the patient was planned for surgical manage-
ment, i.e., clipping the thoracic duct, pericardial window crea-
tion, and excision of cyst by a video-assisted thoracoscopic
(VATS) approach. During surgery, first, the thoracic duct was
clipped between the thoracic aorta and azygos vein, just above

the diaphragm, using 3 clips placed at about 1 centimeter (cm)
gap. Secondly, grossly distended, thickened pericardium was
noted and a 2 × 2 cm pericardial window was created, draining
about 700 ml of chylous fluid. Initially, we could not find
the cystic lesion in the right subclavian region. Then, we
searched on the left side, where we found a thin-walled,
5 × 6 cm-sized cystic lesion, hidden under the thymic rem-
nant, on the medial aspect of the superior vena cava
(Fig. 2a). This was excised as much as possible and clipping
was done to remnants of the cystic lesion. Fibrin glue
(TISSEL Lyo – Baxter) 2 ml was applied to remnants of
the cystic lesion for sealing off any ill-defined lymphatic
channels. The thymus was left in situ purposefully for the
application of pressure after applying fibrin glue and for the
tamponade effect. Finally, pleurodesis was performed using
Steritalc powder (consists of talcum which is mined in
France and is specifically processed for medical use). The
patient withstood the procedure well. Postoperatively on
day 1, intercostal chest drain (ICD) output was 700 ml chyle
(Fig. 2b), which reduced to 200 ml on day 2, and sequen-
tially thereafter ICD was removed on day 4. Two-
dimensional (2D) echocardiography showed minimal pericar-
dial effusion and chest X-ray showed good expansion of the
lung (Fig. 2c). The patient was discharged on the fifth day
postoperatively. Histopathology of the pericardial window
showed chronic inflammatory pathology (Fig. 3a) and cystic
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Fig. 1 a Chest X-ray showed en-
larged cardiac silhouette on fron-
tal view. b In view of the patient’s
persistent pericardial collection
(chylopericardium), a pigtail
catheter was inserted for drainage.
c MR lymphangiography showed
suspicious disruption of the tho-
racic duct with periductal intensi-
ties at the T3 level and hyperin-
tense cystic lesion communicat-
ing with the thoracic duct in the
right subclavian region. d Tc99m
sulfur colloid lymphoscintigraphy
showed abnormal tracer accumu-
lation in the right subclavian re-
gion with tracking along the
thorax—concern for a chylous
leak at this level
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lesion was confirmed as a chylous cyst (Fig. 3b). At
18 months of follow-up, the patient was doing well and no
recurrence was observed (Fig. 3c).

Discussion

The accumulation of chyle in the pericardial cavity is a rare
phenomenon. When there is no obvious cause found after thor-
ough evaluation, then idiopathic chylopericardium should be
considered. First reported in 1886 by Hasebrock, it was Groves
and Effler who proposed primary chylopericardium nomencla-
ture for idiopathic chylopericardium [2]. Possible explanations
for primary idiopathic chylopericardium are the presence of dam-
aged lymphatics with abnormal communications between the
thoracic duct and pericardial lymphatics, chylous reflux, and el-
evated pressure in the thoracic duct secondary to lymphatic ab-
normalities like lymphangiectasis, lymphangioma/cystic
hygroma, and valvular incompetence in the main thoracic duct
and its branches, which results in elevated pressure in the thoracic
duct and its branches leading to reflux of chyle into the pericar-
dium and chylopericardium. It can occur in all age groups, but

most commonly in young adults and children. Cystic hygroma is
usually a disease of childhood, with most of the cases occurring
below the age of 7 years. Mediastinal cystic hygroma presenting
as spontaneous chylopericardium is extremely rare. To the best
of our knowledge, to date, only very few cases have been report-
ed [1–4]. Majority of patients are asymptomatic and very few
patients may have symptoms because of cardiac tamponade
(4%). Dyspnea and orthopnea are the commonest symptoms
reported. Chest X-ray usually demonstrates an enlargement of
the cardiac silhouette [5]. 2D-echo demonstrates pericardial effu-
sion. Pericardiocentesis is diagnostic and sometimes therapeutic.
To diagnose chylopericardium, the characteristic features are
milky appearance of fluid, triglyceride level > 500 mg/dl,
cholesterol/triglyceride ratio < 1, fluid culture sterile, negative
cytology for malignant cells, and fluid cell count showing lym-
phocytic predominance. Each characteristic feature carries 1
point. For diagnosis of chylopericardium, a score of 2 is required
(sensitivity and specificity 100%) [2]. In our patient, all of these
features were present. Sometimes chyle mixed with blood may
look orange and usually indicates an underlyingmalignant cause.
Pathophysiology of chylopericardium, firstly proposed by Dunn,
includes thoracic duct obstruction, abnormal reflux of chyle with
elevated pressure within the duct, lymphatic valvular

a b c

Fig. 2 a 5 × 6 cm chylous cyst below the thymus and above the medial aspect of the superior vena cava. b Postoperatively on day 1 ICD bottle filled with
700 ml chyle. c Postoperatively on day 5 chest X-ray showed good expansion of the lung

a b c

Fig. 3 a Histopathology of the pericardial window showed chronic
inflammatory pathology. b Histopathology of cystic lesion confirmed as
a chylous cyst. c Follow-up chest X-ray showed metal clips applied after

partial excision of chylous cyst and clips applied on the thoracic duct with
normal cardiac silhouette
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incompetence, and lymphangiectasia. A recent theory suggests
that accumulation of chyle may be due to slow transudation of
fluid from small, pathologic lymphatic channels, rather than
through direct communication of the thoracic duct [3, 5].
According to a report, cystic hygroma of the neck may be asso-
ciated with generalized abnormalities in the lymphatic system
resulting in raised pressure in lymphatic channels and reflux of
chyle into the pericardial cavity. In our case, cystic hygroma of
themediastinumwas present and this may be the probablemech-
anism [3]. Various imaging modalities may be helpful for diag-
nostic purposes and to identify underlying secondary causes.
Lymphangiogram and lymphoscintigraphy (like Tc99m red
blood cell (RBC) scan, oral 131I–triolein lymphangiography,
pedal Tc99m sulfur colloid scan) demonstrate the communicat-
ing channels between themain thoracic duct and lymphatic chan-
nels of the pericardium. However, it is still not possible to dem-
onstrate these communicating channels in 50% of the cases.
Computed tomography (CT) scan of the chest and abdomen,
MR lymphangiogram, and bone scan are helpful investigations
to rule out secondary causes for chylopericardium [3]. Once the
diagnosis of chylopericardium is confirmed, it is important to
identify the cause. The treatment of secondary chylopericardium
is to treat the underlying cause. Treatment of primary
chylopericardium is initially conservative, provided the patient
is hemodynamically stable, which includes repeated
pericardiocentesis, pericardiotomy by the subxiphoid approach,
pigtail catheter insertion for the recurrent accumulation of chyle,
medium-chain triglyceride diet, total parenteral nutrition, and
low-fat diet for 2 to 3 weeks. Except for subxiphoid
pericardiotomy, the rest of all modalities were tried in our patient,
but without success. Review of the literature reveals the success
rate of conservative management in primary chylopericardium to
be up to 51%. Conservative management can be tried up to
3weeksmaximum. In our case, itwas tried elsewhere for 6weeks
without success. There are reports where conservative manage-
ment was tried between 2 and 146 days [4]. Surgical manage-
ment is indicated in cases of chylopericardium with failed con-
servative management; patients with hemodynamic instability;
the cause is well defined like mediastinal tumors; trauma; and
an obstructive lesion in the mediastinum, impairing
chyle flow, to prevent nutritional deterioration, immuno-
logical impairment, and metabolic complications. The
surgical approach can be open thoracotomy (right/left,
right thoracotomy preferable because of easy access to
the thoracic duct) and VATS [5] based on available
expertise. Surgical options include combined thoracic
duct ligation immediately above the diaphragm, as
above this level, congenital anomalies are common,
and pericardial window creation over the anterior sur-
face, to prevent complications like constrictive pericar-
ditis. Pericardial window creation alone is associated

with a recurrence in 50% of cases. Combined thoracic
duct ligation and pericardial window creation are asso-
ciated with nearly 100% success [6, 7].

To summarize, the management of chylopericardium starts
with investigations to find out the cause, using various non-
invasive and invasive modalities, and moves towards treat-
ment. The latter includes dietary intervention (low-fat diet,
medium-chain triglyceride-rich diet, and total parenteral nutri-
tion), pharmacological intervention (injection of octreotide
infusion), radiological intervention (drain insertion, pigtail
catheter insertion, image-guided pericardiocentesis), and sur-
gical intervention as mentioned above. In our case, apart from
the above, we excised the cystic hygroma partially and applied
clips and fibrin glue to seal off any invisible leaks, followed by
pleurodesis. It is well proven that the VATS approach has less
morbidity compared to the open method [6, 7]. We are
reporting this case because mediastinal cystic hygroma pre-
senting as spontaneous chylopericardium in adults is extreme-
ly rare and to the best of our knowledge, this is the first case of
its kind in its management. In 18 months of follow-up, the
patient is doing well and no recurrence has been observed.

Conclusion

Mediastinal cystic hygroma presenting as spontaneous
chylopericardium is an extremely rare condition with very
few reports in literature and surgery is the treatment of choice.
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