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Abstract

Background: Chyloptysis is reflux of chyle into the lungs and is a rare manifestation of primary chylous disorders.

Case presentation: Over 29 months, on the basis of x-rays, a 33-year-old female was repeatedly misdiagnosed with
recurrent right-sided pneumonia; her symptoms included a recurrent cough, the appearance of cheese-like sputum,
and diffuse pulmonary exudates. There was a history that abundant fluid in the pericardium was confirmed with
echocardiography to have been present and asymptomatic for 4 years. Lymphangiography and surgery confirmed
that the terminal portion of the thoracic duct was compressed by thick fibrous tissue and the vascular sheath of
the internal jugular vein. Chyloptysis caused by high peribronchial lymphatic pressure was diagnosed and surgical

intervention relieved the symptom:s.

Conclusion: Chyloptysis is rare and easy to misdiagnose but is a typical symptom of chylous reflux syndrome.
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Background

Chylous disorders are uncommon; chylous ascites, chy-
lothorax, and chylopericardium are relatively more fre-
quent, and chyloptysis is extremely rare. Chyloptysis is
defined as the expectoration of milky-white sputum rich
in chyle. Initially 11 cases reported in the literature were
reviewed in 2012 by Kato [1]; no more than 20 cases
have been reported overall [2—8]. Patients and primary
care physicians often do not notice this sputum type,
which can lead to misdiagnosis [9]. Here we described
one such case that persisted for 29 months until we con-
firmed and corrected the disorder.

Case presentation

We describe a 33-year-old female with an enlarged heart
and copious fluid in the cavum pericardii, as confirmed
by echocardiography, although she had been asymptom-
atic for 4 years. In January 2012, she presented to the
hospital with a severe cough and cheese-like-sputum
mixed with blood but no fever. X-ray examination
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suggested that there was a diffuse exudate in the right
lung but no tumor mass (Fig. la). Leukocytes and C-
reactive protein (CRP) were within the normal range.
Pneumonia was diagnosed and antibiotics prescribed.
Symptoms eased after 1 week but there was no obvious
change in the chest x-ray (Fig. 1b). The patient pre-
sented to the hospital again in November 2013 and 6
more times between November 2013 and June 2014.
The “pneumonia” in the right pulmonary lobes persisted.
According to the chest x-ray, the exudates decreased but
did not disappear between episodes (Fig. 1 and Fig. 2a, b).
Earlier, high-resolution computed tomography (HRCT)
did not suggest lymphangioleiomyomatosis and showed
no bronchiectasis. Upon examination, the patient did not
have yellow dystrophic nails, as are often seen in yellow-
nail syndrome. She had no other previous medical, social,
or family history to suggest a diagnosis.

During a hospital visit in June 2014, the patient’s CT
scan still presented diffuse exudation in the right lung
(Fig. 2c). Her erythrocyte sedimentation rate, CRP, and
other labs (antinuclear antibody, double-stranded DNA
[dsDNA], histones, Ul-snRNP/Sm, SS-A 60 kD, Ro52,
SS-B, Scl-70, cardiolipin/ACA, Jo-1, ribosome/PO, nucle-
osomes, proliferating cell nuclear antigen, and Pm-Scl)
were negative. Mucous hyperemia of the bilateral bronchi
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Fig. 1 Chest x-ray of pneumonia (a) obtained on January 15, 2012, and (b) x-ray from January 23, 2012

and a milky-white sputum in the lumen was confirmed
with bronchoscopic examination (Fig. 3). Bronchoalveolar
lavage fluid (BAL) was bloody and positive for Sudan III
stain. Triglycerides were high (7.91 mmol/L). A biopsy of
the right lung via bronchoscope showed normal tissue
with some cellulose exudates and squamous epithelium.
Apirated pericardial fluid was orange and chylous; a chyle
test using Sudan III stain was positive. Laboratory data in-
cluded leukocytes (1.21 x 10~ °/L, mononuclear cells 90%),
triglycerides (18.72 mmol/L) and total cholesterol
(2.07 mmol/L). From these data, chylous reflux syndrome
involving the pericardium and lung was diagnosed. An
ultrasound examination showed obstruction of the left ca-
rotid segment of the thoracic duct:the internal diameter of
the left cervical thoracic duct is about 2.3 mm, its terminal

lumen is thin and the inner diameter is less than 1 mm.
Lymphatic imaging by CT of the lower extremity (**™Tc-
DX) showed that the lymphatic system of both lowerlimbs
was unobstructed, and radioactive filling around the
pericardium supported chylous effusion and continuous
development of the upper thoracic duct.Magnetic reson-
ance in mediastinum revealed that the thoracic duct from
the tracheal carina to the diaphragm could be seen and
that the lumen was slender. An abnormal tubular structure
was seen around the carina and the bronchi on both sides,
with that on the right being more obvious. The cervical
portion of the thoracic duct was tortuous and appeared
slightly tapered at the end. Direct lymphangiography
showed that the contrast agent flowed slowly. The thoracic
duct was slightly broadened in the lower and middle

Fig. 2 Chest x-ray and CT image of the chest obtained at admission showing ground-glass opacities in the right lobes. a Chest x-ray obtained on
January 19, 2014; (b) CT images of the chest obtained on January 29, 2014; (c) CT image obtained on June 16, 2014
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left small carina

Fig. 3 Bronchoscope found hyperemic friable mucosa

right upper lober

segments but broader in the upper segment. There was re-
flux of contrast agent into the left neck, left subclavian, and
left bronchomediastinal lymphatic trunks. Contrast agent
was deposited in the pericardium (Fig. 4). A lymphatic ob-
struction at the thoracic duct was noted but its cause was
unclear.

During surgery, the end of the thoracic duct, ampulla,
and various lymphatic trunks were found to be parceled
and compressed by thicker fibrous tissue and a vascular
sheath of the internal jugular vein. Chylous reflux was
observed in the lymphatic tubes of the neck, broncho-
mediastinal, and subclavian trunks. Lymph fluid was not
flowing freely into the blood. Thicker fibrous tissue and
the vascular sheath were separated, yet the end of the
thoracic duct remained compressed by the neck trunk.
The thoracic duct and ampulla were at an angle owing
to displacement by the chest wall lymphatic tubes, so
lymphatic drainage was limited. Therefore the involved
chest wall lymphatics were ligated, compression of the
thoracic duct was relieved, and lymph flow returned to
normal. Chylous reflux in the neck and subclavian trunks
was significantly alleviated. After surgery, the patient felt
severe tightness in her chest, and the pericardial effusion
increased significantly for a week. There was a moderate
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amount of pleural effusion on the left and a small amount
on the right. Pleural fluid on the left was aspirated and tri-
glycerides were 12.63 mmol/L. Symptoms improved after
pericardial and hydrothorax aspiration, and both cough
and expectoration were diminished. The dimensions of
the chylopericardium were as follows: apex, 18 mm; left
rear, 37 mm; left, 28 mm; right front, 12 mm. The patient
is being followed even now.

Discussion and conclusions

Chyloptysis is the expectoration of chyle [9]; its rarity
caused the patient depicted here to be misdiagnosed with
recurrent pneumonia for 29 months, since the chyloptysis
was not recognized and the pericardial effusion not aspi-
rated. Another limitation was the difficulty in diagnosing
the etiology of the reflux. Thus, to our knowledge, this is
the first case in the literature regarding primary chylopty-
sis caused by mechanical compression and pulling of the
thoracic duct with recurrent episodes of chyloptysis asso-
ciated with chylopericardium. The etiology of the fibrous
tissue around thoracic duct might be congenital, as there
was no history of trauma or surgery. The obstruction
was located near the end of thoracic duct, leading to
the patient’s intrathoracic lymphatic reflux disorder.
The obstruction induced chylopericardium and chy-
loptysis, but no symptoms of a systemic lymphatic re-
flux disorder were noted.

The diagnosis of chyloptysis is not difficult if the charac-
teristic sputum is recognized. If chylous pleural or pericar-
dial effusions accompany chyloptysis, diagnosis is easier.
A cough producing white sputum occasionally slightly
streaked with bloodcould indicate recurrent episodes but
without bronchial infection, and an acellular sputum may
indicate chyloptysis [9]. The production of chylous
sputum is not always postprandial and not always as-
sociated with the intake of fatty foods. In addition to
the quantification of cholesterol and triglycerides,
lipoprotein electrophoresis is useful for confirming
the chylous nature of the sputum. Chylous mucus in
the airway can solidify overnight resulting in

Fig. 4 Lymphangiography showing (a) dilated and tortuous right iliac and retroperitoneal lymphatic vessels, indicating a structural disorder, and a
cistern in the second lumbar area; (b) dilated ectatic proximal thoracic lymphatics; and (c) visible reflux of contrast medium into the left neck
trunk, left subclavian trunk, and left bronchomediastinal lymphatictrunk
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Table 1: The main causes of chyloptysis
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obstruction of the thoracic duct

compressed
iatrogenic injury
an abnormality of the lymphatics

incompetence of lymphatic valves

high venous pressure

lymphatics-derived

lymphangiomatosis, lymphangioma,
lymphangioleiomyomatosis
mediastinal tumors

surgery, radiation, trauma
lymphangiectasis,

Bechet's disease

lymphatic dysplasia

(including yellow nail syndrome)

coronary artery disease, untreated heart failure

formation of chylous bronchial casts [5]. Plastic bron-
chitis could be formed by many compositions. Recog-
nition of the characteristic appearance and differential
diagnosis of mucus plugs will hopefully facilitate diag-
nosis and management [10, 11].

Chyloptysis is caused by chylous reflux from the thor-
acic duct into the lung; it can be caused by high peri-
bronchial lymphatic pressure if the thoracic duct is
obstructed above the midmediastinal level or may be
due to incompetence of the lymphatic valves [1]. Ob-
struction of the thoracic duct can cause retrograde flow
from the thoracic duct into the bronchomediastinal
trunks and the peribronchial lymphatic plexus. When
the peribronchial lymphatics are subjected to a circula-
tory overload of chyle plus lymph fluid from the lungs,
the overloaded peribronchial and pulmonary lymphatic
tubes become dilated and engorged. Mediastinal tumors,
particularly lymphomas, are the main cause of mechan-
ical obstructions of the thoracic duct. The main causes
of chyloptysis is listed in Table 1. Chyloptysis is typically
seen with lymphangiomatosis [12, 13], lymphangioleio-
myomatosis(LAM) [3], thoracic lymphangiectasis [14],
yellow-nail syndrome [9], Behget’s disease [15], and iat-
rogenic injury [6, 16] (Table 1). Incompetence of the
lymph valves is often congenital (lymphatic dysplasia)
and can lead to chylous pleural effusion, chylous ascites,
chyluria, and lymphedema of the lower extremities. In
the present case, chyloptysis was due to rupture of
the primary dilated lymphatic vessels, and subsequent
reflux of thoracic lymphatics into the tracheobron-
chial tree caused by the compression of neighboring
tissue. We found chylothorax after surgery but not
before. We think that there was no bronchopleural
fistula in the context of concurrent chylous pleural
effusion before surgery. Compared with directly mechan-
ical obstruction, chyloptysis in LAM can occur due to the
generation of abnormal communication between lymph-
atic channels and the bronchial tree since LAM cells pro-
liferate along the bronchial trees and gradually destroy the
airway.

Chyloptysis is primarily diagnosed by lymphangiog-
raphy [17], contrast lymphangiography, or MRIL
Lymphangiography is recommended to identify the
anatomy and site of the lymphatic leak. Lymphoscin-
tigraphy, which is noninvasive, has historically been
the imaging modality of choice [18]. Contrast lymph-
angiography can be used to confirm anatomy, lym-
phangiectasia, and the site of the lymphatic leak; it
is also helpful in planning surgical treatment. Three-
dimensional MRI may offer extensive information
about the anatomy of the lymphatic vasculature and
the effects of lymphatic dysfunction on local struc-
tures and tissue composition [18]. HRCT is the most
sensitive modality to identify the characteristic path-
ognomonic features of LAM, which are pulmonary
cysts, ranging between a few mm and 1 cm in diam-
eter with a thin wall with clear borders from the
underlying normal parenchymal image, scattered
evenly over all normal lung fields [19]. Fat content
should be tested on the bronchial casts or bronchial
alveolar lavage fluid. Additionally, a bronchoscopy
should be performed to look for an irregular connec-
tion between the pulmonary and lymphatic systems.

Treatment for chyloptysis is focused on treating the
primary cause and decreasing chyle formation. In most
patients, symptoms can be relieved by eliminating the
underlying cause or bypassing the thoracic duct [7]. A
low-fat diet may also decrease the production of chyle
[1]. Management of the bronchial casts includes bron-
choscopic extraction, which may minimize the occur-
rence of inflammation [5, 20].

Chyloptysis is a rare but typical symptom of chylous
disorders and is easy to misdiagnose. In this case mech-
anical compression and pulling of the thoracic duct
might have been induced by a congenital disorder, caus-
ing recurrent chyloptysis accompanied by chylopericar-
dium. Surgery was effective for the chyloptysis, although
the chylopericardium could not be resolved, likely be-
cause this area does not absorb fluid well or another
pathological process is ongoing.



Luo et al. BMC Pulmonary Medicine (2018) 18:21

Acknowledgements
We would like to thank Accdon for language editing.

Funding

This work was supported by the fund of the clinical key discipline program
of Putuo district of Shanghai(2016PTZK03) and the leading talent fund of
Putuo district of Shanghai (2014-A-23).

Availability of data and materials
All data are contained within the manuscript.

Authors’ contributions
Acquisition of Data: LX, ZZ. Drafting the manuscript: WS, GX. Revisions for
intellectual content: WX. All authors read and approved the final manuscript.

Ethics approval and consent to participate
Not applicable to this case report.

Consent for publication

Written informed consent was obtained from the patient for the publication
of this case report and any accompanying images. A copy of the written
consent is available for review by the editor of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 18 April 2017 Accepted: 11 January 2018
Published online: 29 January 2018

References

1. Kato S, Umezawa H, Yano T, Ogasawara T, Kasamatsu N, Hashizume .
Chyloptysis after ligation of the thoracic duct. Intern Med. 2012;51(17):2403-6.

2. Ferguson R, Hodges J, Harness-Brumley C, Girod C, Bartolome S, DiMaio JM.
Thoracic cavernous Lymphangioma provoking massive Chyloptysis: a case
report. J Investig Med High Impact Case Rep. 2013;1(3):2324709613503315.

3. Kinoshita Y, Sakamoto A, Hidaka K. Recovery of chylous pulmonary congestion
in tuberous sclerosis complex-associated lymphangioleiomyomatosis. BMJ
Case Rep. 2014;2014. https//doi.org/10.1136/bcr-2014-205701.

4. Safi F, Gupta A, Adams D, Anandan V, McCormack FX, Assaly R. Kaposiform
lymphangiomatosis, a newly characterized vascular anomaly presenting
with hemoptysis in an adult woman. Ann Am Thorac Soc. 2014;11(1):92-5.

5. Stoddart A, Dincer HE, Iber C, Tomic R, Bhargava M. Chyloptysis causing
plastic bronchitis. Respir Med Case Rep. 2014;13:4-6.

6. Warren PS, Hogan MJ, Shiels WE. Percutaneous transcervical thoracic duct
embolization for treatment of a cervical lymphocele following anterior
spinal fusion: a case report. J Vasc Interv Radiol. 2013;24(12):1901-5.

7. XuRB, Crouch G, Jurisevic C, Stuklis RG. Right video-assisted thoracoscopy
thoracic duct ligation as treatment for a case of chyloptysis. J Thorac
Cardiovasc Surg. 2013;145(6):e64-5.

8. Yazicioglu A, Yazici U, Aydin E, Karaoglanoglu N. A strange bullet which caused
chylomediastinum and chyloptysis. Thorac Cardiovasc Surg. 2014;62(4):372-4.

9. Lim KG, Rosenow EC 3rd, Staats B, Couture C, Morgenthaler TI. Chyloptysis
in adults: presentation, recognition, and differential diagnosis. Chest. 2004;
125(1):336-40.

10. Panchabhai TS, Bandyopadhyay D, Yadav R, Arrossi AV, Mehta AC, Faress JA.
A 42-year-old woman with abnormal chest CT scan and Chylous ascites.
Chest. 2016;149(1):e25-8.

11. Panchabhai TS, Mukhopadhyay S, Sehgal S, Bandyopadhyay D, Erzurum SC,
Mehta AC. Plugs of the air passages: a Clinicopathologic review. Chest.
2016;150(5):1141-57.

12. Le Pimpec-Arthes F, Badia A, Febvre M, Legman P, Riquet M. Chylous reflux
into localized pulmonary lymphangiectasis. Ann Thorac Surg. 2002;74(2):575-8.

13. Nair LG, Kurtz CP. Lymphangiomatosis presenting with bronchial cast
formation. Thorax. 1996;51(7):765-6.

14.  Gray M, Kovatis KZ, Stuart T, Enlow E, Itkin M, Keller MS, French HM.
Treatment of congenital pulmonary lymphangiectasia using ethiodized oil

20.

Page 5 of 5

lymphangiography. J Perinatol: official journal of the California Perinatal
Association. 2014;34(9):720-2.

Abadoglu O, Osma E, Ucan ES, Cavdar C, Akkoc N, Kupelioglu A, Akbaylar H.
Behcet's disease with pulmonary involvement, superior vena cava
syndrome, chyloptysis and chylous ascites. Respir Med. 1996,90(7):429-31.
Tregunna R, Belcher E, Cane P, Lang-Lazdunski L. An unusual case of
chyloptysis. J Thorac Cardiovasc Surg. 2011;142(1):.e2-3.

Dinc H, Oguz S, Sari A. A novel technique in the treatment of
retroperitoneal lymphatic leakage: direct percutaneous embolization
through the leakage pouch. Diagn Interv Radiol. 201521(5):419-22.

Liu N, Wang C, Sun M. Noncontrast three-dimensional magnetic resonance
imaging vs lymphoscintigraphy in the evaluation of lymph circulation
disorders: a comparative study. J Vasc Surg. 2005;41(1):69-75.

Seyama K, Kumasaka T, Kurihara M, Mitani K, Sato T.
Lymphangioleiomyomatosis: a disease involving the lymphatic system.
Lymphat Res Biol. 2010;8(1):21-31.

Singhi AK, Vinoth B, Kuruvilla S, Sivakumar K. Plastic bronchitis. Ann Pediatr
Cardiol. 2015,8(3):246-8.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolVled Central



http://dx.doi.org/10.1136/bcr-2014-205701

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion and conclusions
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

