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MANAGEMENT OF 
CHYLOTHORAX

CHYLOTHORAX AND THORACIC 
DUCT

Introduction
Chylothorax is the accumulation of lymphatic 

fluid in the pleural space as a result of disruption 
of the thoracic duct or its lymphatic tributaries. 
It can be caused by many reasons such as trau-
ma, iatrogenic damage or malignancy. Missing 
chylothorax or delay of the treatment may lead 
to life-threatening metabolic disorders. There is a 
broad range of treatment regimen for chylothorax 
from conservative treatment to different surgical 
procedures.

The chylous content was first described by 
Bartolet in 1934, and thoracic duct was defined 
by Veslingus a year later. The first successful su-
pradiaphragmatic thoracic duct ligation was per-
formed by Lampson in 1948 for traumatic chy-
lothorax (1).Before surgery was considered as a 
treatment modality for chylothorax, mortality 
rate of traumatic and non-traumatic chylothorax 
was 50% and 95% respectively. To identify chylous 
leak and spot the ductus thoracicus, Schumacker 
and Moore recommended to increase chylous 
drainage by feeding with cream before surgery in 
1951. Klepser, on the other hand, recommended 
to use lipophilic dyes in order to visualize chylous 
leak (2,3).

ANATOMY

Understanding the anatomy of the thoracic 
duct is crucial in terms of minimizing iatrogenic 
injuries and deciding the appropriate treatment 
modality. The thoracic duct is the main collecting 
vessel of the entire lymphatic system in the body. 
Lymphatic system arises from endothelium of the 
venous vasculature after development of cardi-
ovascular system at the fifth week of embryonic 
period. Early thoracic duct is a bilateral structure 
containing many bridging vessels and usually fus-
es to form a single duct. However, it may manifest 
different anatomical and physiological variations 
during its development. It has been stated that 
only 65% ​​of the population has a standard ana-
tomical structure.

Thoracic duct arises in the abdomen from a 
structure called “cisterna chyli” on the anteri-
or surface of the L2 vertebra.This structure is 
the thickest part of the entire thoracic duct. It is 
about 3-4 cm long and 2-3 cm wide (2). Thoracic 
duct crosses diaphragm and enters thorax at the 
T10-12 level via the aortic hiatus. It rises up by 
the back of the esophagus on the right side to the 
level of T5-6, crosses the aortic arch at this level, 
continues to rise by the left paraesophageal area 
and drains into venous system by Pirfoff ’s angle 
(junction of left jugular vein and left subclavian 
vein) (4,5).
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When the chylothorax is unilateral, the sur-
gical method is performed from the side of the 
chylous leak. By this way, the leak area can be 
detected and ligated. In cases with bilateral chy-
lothorax, surgical intervention targeting the right 
supradiaphragmatic area, which is the entrance 
of the thoracic duct to the thorax, is generally 
recommended.

When the location of the chylous leak can be 
spotted, direct ligation is performed with non-ab-
sorbable sutures both to the distal and proximal 
of the leak. When the thoracic duct is fragile or 
inflamed, sutures with pledget may be used to re-
pair the thoracic duct or providing flap support 
from the surrounding tissues may be necessary. It 
is not always easy to locate the fistula with VATS 
or thoracotomy (39). The most commonly used 
method to spot the fistula site is to give cream or 
olive oil through a nasogastric tube approximate-
ly 1 hour before the operation. Administration of 
1% Evans blue from a peripheral lymphatic or fill-
ing the thorax with intraoperative saline may also 
facilitate the detection of milky chylous leakage. If 
the leak cannot be located, mass ligation of all tis-
sue between the aorta, vertebra, esophagus, azy-
gous vein and pericardium is often the preferred 
method. Mass ligation of the thoracic duct with 
the surrounding tissue is generally performed 
over the diaphragmatic hiatus where the pulmo-
nary ligament is located at the right hemithorax. 
After the mediastinal pleura and pulmonary lig-
ament are released, the tissue between the aor-
ta and the azygos vein are tied together using 
non-absorbable sutures. During this procedure, it 
is necessary to protect the integrity of the esoph-
ageal wall (40). The success rate of this procedure 
is about 80% in cases where thoracic duct cannot 
be located. Stasis due to mass ligation is usually 
not seen. Lymphatic-venous anastomoses, which 
are frequently located in the intercostal or lumbar 
area prevent this stasis.

Chemical pleurodesis following decortication 
may be required in patients with incomplete-
ly thickened pleura. Expansion can be achieved 
with this procedure, so that the accumulation of 
chylous fluid in the thoracic cavity may thus be 

prevented. In order to clarify the underlying pa-
thology, it is recommended to take biopsies from 
the pleura and lymph nodes during the procedure 
(41).

It may be challenging to manage mediastinal 
lymphoma or metastasis related chylothorax. Ef-
fective treatment of the underlying malignancy 
with radiation or chemotherapy usually stops the 
leak. Multiple interventions, including percuta-
neous embolization of the thoracic duct should 
be attempted in cases where the malignancy is 
resistant to chemoradiation. Ligation or direct 
repair of the canal may be difficult or impossible 
due to the burden of disease and the general con-
dition of the patient. In such cases, the placement 
of a valved subcutaneous pleuroperitoneal shunt 
may allow drainage of the pleural fluid and re-
absorption in the peritoneum. Pleuroperitoneal 
shunt has a success rate of up to 80% especially 
in pediatric cases resistant to conservative treat-
ment. In both adult and pediatric patients, the 
patient should not have ascites during the place-
ment of the shunt (42).

In conclusion, chylothorax should be kept in 
mind in patients with increased respiratory dis-
tress and increased pleural output after surgical 
intervention. High mortality and morbidity rates 
may be observed in untreated patients or with de-
layed treatment due to metabolic or immunologic 
issues. Therefore, quick diagnosis of chylothorax 
and appropriate treatment will prevent the mor-
bidity and mortality.

REFERENCES
1.	 Lampson RS. Traumatic chylothorax; a review of the 

literature and report of a case treated by mediastinal li-
gation of the thoracic duct. J Thorac Surg. 1948;17:778–
791.

2.	 Davis MK. A statistical study of the thoracic duct in 
man. AM J Anat 1995;171:212.

3.	 Kausel VVH,Reeve TS, Stain AA. Anatomic and patho-
logic studies of the thoracic duct. J Thorac Cerdiovasc 
1957;34:631.

4.	 Adachi B. Der Ductus Thoracicus der Japaner. Kyoto: 
Druckanstalt Kenkyusha; 1953.

5.	 Van Pernis PA. Variations of the thoracicus duct. Sur-
gery 1949;26(5):806-809



Management of Chylothorax 143

6.	 Skandalakis JE, Skandalakis PN. Anatomy of the lym-
phatics. Surg Oncol Clin N Am 2007;16(1):1-16

7.	 N month JB, Taylo GVV. Spontaneus rhythmic contrac-
tility in human lymphatics. J Physiol 1956;133:3

8.	 Mc.Grath EE, Blades Z, Anderson PB. Chylotorax: 
Aeitology, diagnosis and therapeutic options. Respir 
Med2010;104:1-8

9.	 Starling EH. On the absorbtion of fluid from the con-
nective tissue spaces. J Physiol (Lond) 1896;19:312.

10.	  Frazer AC. The mechanism of fat absorption. Nature 
1955;175:491-3

11.	  Hyde PV, Jersky J, Gishen p. Traumatic chylothorax. S 
Afr J Surg 1974; 12 (1): 57-59

12.	  Crandall LA, Barker SB, Graham DG, A study of the 
lymph flow from a patient with thoracic duct fistula. 
Gastroenterology 1943; 1:1040-1048

13.	  Cammarata SK, Brush RE, Hyzy RC. Chylothorax after 
childbirth. Chest 1991;99;99: 1539-1540

14.	  Van Straaten HLM, Gerards LJ, Krediet TG, Chylotho-
rax in the neonatal period. Eur J Pediatr 1993;52:2-5.

15.	  Nair SK, Petko M, Hayward MP,. Aetiology and man-
agement of chylothorax in adults. Eur J Cardiothorac 
Surg 2007;32:362-9

16.	  Birt AB, Connolay NK. Traumatic chylothorax: a re-
port of a case and a survey of the literatüre. Br J Surg 
1952:39(158):564-568

17.	  Healy, H, Gipson, K, Hay, S, Bates, S, Kinane, TB. Man-
agement and outcomes of congenital chylothorax in the 
neonatal intensive care unit: A case series.  PediatrIn-
vest. 2017; 1: 21-25. doi.org/10.1002/ped4.12007

18.	  Pillay TG, Singh B. A review of traumatic chylotho-
rax. Injury. 2016 Mar;47(3):545-50. doi: 10.1016/j.inju-
ry.2015.12.015. Epub 2015 Dec 23. PMID: 26776461.

19.	  Orringer MB, Marshall B, Iannettoni MD, Transhiatal 
esophagectomy: clinical experience and refinements. 
Ann Surg 1999;230 (3): 392-393

20.	  Merigliano S, Molena D, Ruol A, et al. Chylothorax 
complicating esophagectomy for cancer: a plea for early 
thoracic duct ligation. J Thorac Cardiovasc Surg 2000; 
119(3):453-457

21.	  Dugue L, Sauvenet A, Farges O, et al. Output of chyle as 
an indicator of treatment fo chylothorax complicating 
oesophagectomy. Br J Surg 1998;85(8):1147-1149

22.	  Carfelio RJ, Allen MS, Deschamps C, et al. Postoperative 
chylothora. J Thorac Cardiovasc Surg 1996;112(5):1361-
1366

23.	  Miao L, Zhang Y, Hu H, et al. Incidence and manage-
ment of chylothorax after esophagectomy. Thorac Can-
cer. 2015;6(3):354-358. doi:10.1111/1759-7714.12240

24.	  Skouras V, Kalomenidis I. Chylothorax: diagnostic ap-
proach. Curr Opin Pulm Med 2010;16:387-93

25.	 Freundlich İM: The role of lymphangiography in chylo-
thorax. AJR 1975;125:617

26.	  McGrath EE, Blades Z, Anderson PB. Chylothorax: ae-
tiology, diagnosis and therapeutic options. Respir Med. 
2010 Jan;104(1):1-8. doi: 10.1016/j.rmed.2009.08.010. 
Epub 2009 Sep 18. PMID: 19766473.

27.	 Laurencet MÉ, Kherad O, Robert J, Younossian AB. Di-
agnostic, prise en charge et traitement du chylothorax 
[Diagnosis, management and treatment of chylotho-
rax]. Rev Med Suisse. 2016 Feb 3;12(504):245-9. French. 
PMID: 26999993.

28.	 Maldonado F, Cartin-Ceba R, Hawkins FJ, Ryu JH. 
Medical and surgical management of chylothorax and 
associated outcomes. Am J Med Sci 2010;339:314-8.

29.	 Hashim SA, Roholt HB, Babayan VK, Vanitallie TB, 
Treatment of chyluria and chylothorax with medi-
um-chain triglyceride. N eng j med 1964;270:756-61

30.	 Abid Q, Millner RW, Chylothorax following coronary 
bypass grafting: treatment by talc pleurodesis. Asian 
Cardiovasc Thorac Ann. 2003;11:355-6

31.	 Dogan R, Demircin M, Dogan OF, Oc M, Kuzgun E, 
Effectiveness of somatostatin in the conservative man-
agement of chylothorax. Turk J Pediatr 2004;46:262-4

32.	 Hamdan MA, Gaeta ML, Octreotide and low- fat breast 
milk in postoperative chylothorax. Ann Thorac Surg 
2004;77:2215-7

33.	 Murphy MC, Newman BM, Rodgers BM. Plueroperito-
neal shunts in the management of persistent chylotho-
rax. Ann Thorac Surg 1989; 48(2):195-200

34.	 Jun H, Hur S. Interventional Radiology Treatment 
for Postoperative Chylothorax.  Korean J Thorac 
Cardiovasc Surg. 2020;53(4):200-204. doi:10.5090/
kjtcs.2020.53.4.200

35.	  Shirai T, Amano J, Takabe K. Thoracoscopic diagnosis 
and treatment of chylothorax after pneumonectomy. 
Ann Thorac Surg 1991;52:306

36.	 Paul S, Altorki NK, Port JL, Sitiles BM, Lee PC. Surgi-
cal management of chylothorax. Torac Cardiovasc Surg 
2009;57:226-8.

37.	 Cerfolio RJ, Allen MS, Deschamps C, et al. Post-
opertaive chylothorax. J Thorac Cardiovasc Surg 
1996;112(5):1361-1366

38.	 Christodoulou M, Ris HB, Pezzetta E. Video-assisted 
right supradiaphragmatic thoracic duct ligation for 
non-traumatic recurrent chylothorax. Eur J Cardio-
thorac Surg 2006;29:810-4

39.	 Papoulidis P, Vidanapathirana P, Dunning J. Chy-
lothorax, new insights in treatment.  J Thorac Dis. 
2018;10(Suppl 33):S3976-S3977. doi:10.21037/
jtd.2018.09.94

40.	 Liu M, Wu B, Cui Y, Chang D, Zhang S, Gong M. Sur-
gical treatment of chylothorax caused by lymphang-
ioleiomyomatosis.  J Thorac Dis. 2014;6(2):E11-E14. 
doi:10.3978/j.issn.2072-1439.2014.01.15

41.	 Lai Y, Zheng X, Yuan Y, et al. A modified pleurodesis 
in treating postoperative chylothorax. Ann Transl Med. 
2019;7(20):549. doi:10.21037/atm.2019.09.87

42.	 Epaud R, Dubern B, Larroquet M, Tamalet A, Guillemot 
N, Maurage C, Clement A, Fauroux B. Therapeutic strat-
egies for idiopathic chylothorax. J Pediatr Surg. 2008 
Mar;43(3):461-5. doi: 10.1016/j.jpedsurg.2007.10.024. 
PMID: 18358282.


