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ABSTRACT 
 
The accumulation of lymphatic fluid absorbed in the lymphatic system in the intrapleural space is 
called chylothorax. Traumatic and nontraumatic causes are included in the etiology. Pleural fluid 
analysis obtained by thoracentesis has an important place in the diagnosis of chylothorax. A 
triglyceride> 110 mg / dL and cholesterol / triglyceride ratio <1 in pleural fluid is defined as 
chylothorax. Fluid drainage with a thoracic tube is usually the first treatment method. A high protein, 
low fat diet with medium chain fatty acids is recommended. If necessary, oral nutrition is stopped 
and supported with parenteral nutrition. If chylous drainage continues, somatostatin or octreotide 
therapy is given in the early period. If there is no response to conservative and medical treatment 
and if the drainage is not high, the alternative treatment methods is evaluated. Pleurodesis, 
pleuroperitoneal shunt, and embolization are alternative options. Surgical treatment begins with 
ductus ligation with video-assisted thoracoscopic surgery or thoracotomy. Transabdominal thoracic 
duct mass ligation is a treatment method in appropriate indication. Laparoscopic cisterna chile 
ligation is another surgical treatment method in cases where treatment is not successful. In this 
article, the treatment of chylothorax has been evaluated in the light of the literature. 

Mini-review Article 



 
 
 
 

Onur et al.; AJRS, 5(3): 23-31, 2021; Article no.AJRS.66965 
 
 

 
24 

 

Keywords: Chylothorax; conservative; somatostatin; thoracic duct ligation; cisterna chile ligation. 
 

1. INTRODUCTION 
 
The accumulation of lymphatic fluid absorbed in 
the lymphatic system in the intrapleural space is 
called chylothorax. May be due to rupture of the 
thoracic ductus or its branches and leakage from 
pleural lymphatics and collaterals or it is possible 
with the transdiaphragmatic passage of chylous 
acid through the peritoneal cavity [1]. Chylous 
fluid in the pleural cavity was first described by 
Bartolet in 1633 and the first successful 
treatment (supradiaphragmatic duct ligation) was 
reported by Lampson in 1948 [2]. The major 
lymphatic drainage system in the body is the 
thoracic duct. While this duct carries liquid and 
digested fats into the systemic circulation, 
outside the vascular system it makes the proteins 
return to the blood again [3]. The lymph fluid in 
the duct is mostly from the intestines, in an 
amount originates in the lungs, liver, abdominal 
wall, and extremities [4]. Normally, 1500-2500 
mL chylous fluid per day is drained into the 
venous system. The electrolyte content of this 
liquid is similar to the serum and its protein 

content is more than 3 g / dL [5]. Thoracic duct is 
variational in more than 50% of people. 
Anatomically, it arises from the cisterna chile, 
usually located in front of the L2 vertebral corpus 
(rarely between T10-L3). Then heads up from the 
right edge of the ascending aorta and enters the 
thorax through the aortic hiatus. Continues in the 
right hemithorax, medial to the vena azygos and 
behind the esophagus. At the level of the T5 or 
T6 vertebra, passes in front of the corpus to the 
left. It emerges from the posterior part of the 
thoracic outlet and arc 3-4 cm above the clavicle 
at the level of the C6 or C7 vertebral corpus. 
Pours into the systemic circulation at the junction 
of the left subcalian and left jugular vein (Fig. 1). 
Between the thoracic duct and intercostal veins 
collateral vessels are located [6,7]. In addition to 
electrolyte,fat,protein and vitamin loss in 
chylothorax,T cell loss is also seen.Post-
lymphopenia infection and malnutrition are the 
main causes of death in chylothorax [8]. For all 
these reasons, chylothorax treatment is 
important and will be evaluated together with the 
literature.

 

 
 

Fig. 1. Anatomical view of cisterna chile and ductus thoracicus in mediastinum 
Sobotta, Atlas der Anatomie (Elsevier-Urban & Fischer) Editor: F. Paulsen, J. Waschke / 

S.Tuna Karahan 2019 
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1.1 Etiology Diagnosis and Clinical 
Charactesistics of Chylothorax 

 
1.1.1 Etiology 
 
Any interruption, occlusion, or dysfunction in the 
flow of chylous fluid in the thoracic duct causes 
chylothorax. In general, chylothorax has a non-
traumatic and traumatic etiology (iatrogenic, blunt 
trauma or penetrating injury). Malignancy is the 
main cause of non-traumatic chylothorax and 
thoracic surgery commonly cause of traumatic 
chylothorax [9,10]. The ratios of chylothorax are 
traumatic 50%, non-traumatic 44% and idiopathic 
6% [10].  
                                                                                              
Traumatic causes: Esophagectomy and 
congenital heart disease surgical treatments are 
the most common causes of surgical traumatic 
chylothorax [11]. Medical and surgical 
interventions applied to lungs, trachea, 
mediastinum, cardiovascular, aorta, 
neck,esophagus,diaphragm, stomach and 
vertebral bodies traumatic chylothorax causes 
[12,13]. Increased intra-thoracic or 
intraabdominal pressure, blunt trauma, give birth, 
stretching, sneezing, vomiting, seat belts and 
thoracolumbosacral orthosis are among the 
causes of non-surgical traumatic chylothorax 
[14,15]. 
 
Non-traumatic causes: Lymphoproliferative 
malignancies (mostly lymphoma 61%), 
hematologic and solid tumors, which constitute 
17-46% of all cases, are among the causes of 
nontraumatic chylothorax [16-19]. Lymphatic 
diseases such as lymphangioleiomyomatosis, 
pulmonary lymphangioctasis and lymphangiomas 
It is associated with nontraumatic chylothorax 
[20]. Lymphangiomas; may present as 
mediastinal, pulmonary, or chest wall lesions and 
cause chylous effusion [21]. Gorham-Stout 
syndrome; It is a disease characterized by bone 
involvement. when spread chylothorax may 
develop in 17% of cases, most commonly in 
thoracic duct obstruction [22,23]. Liver cirrhosis, 
nephrotic syndrome, congestive heart failure, 
infections, surgery, malignancy, ascites fluid 
similar to pleural fluid characteristics were 
reported in patients with lymphatic disorders and 
postoperative scarring. It has been stated that 
this situation occurs with the transdiaphragmatic 
migration of abdominal fluid into the thoracic 
cavity [21,24-27]. Chylous pleural effusion cases 
have been reported in approximately 3% of 
sarcoidosis cases [28,29]. Mycobacteria (most 
common Tuberculosis), It has been reported that 

hepatitis A, paragonimiasis and 
paracoccidioidomycosis infections cause 
chylothorax [30-33].  
 
Other causes: Chylothorax may occur due to 
thoracic duct damage following subclavian vein 
catheterization and venous thrombosis after 
central venous catheterization [34]. Congenital 
chylothorax occurs due to congenital 
malformations [35]. Chylothorax has also been 
described as an early and late complication of 
radiotherapy [36]. 
 

1.2 Clinical Charactesistics 
 
Similar to normal pleural effusion, dyspnea, chest 
pain and cough are seen in chylothorax. It is 
seen in 50% on the right, 33.3% on the left and 
16.66% on both sides. If there is damage in the 
proximal part of the T5 vertebra, effusion is seen 
on the left side, if there is damage in the distal on 
the right [37]. Clinical symptoms depend on the 
amount of chylous fluid lost. When the pleural 
space is filled with fluid, respiratory distress may 
ocur and hypovolemia may occur due to rapid 
fluid loss. Malnutrition may occur due to the loss 
of protein, fat and vitamins. Electrolyte loss 
causes hyponatremia and hypocalcemia [38]. 
Loss of immunoglobulin, T lymphocyte and 
protein causes immunosuppression and the 
patient becomes susceptible to opportunistic 
infections but the chylous fluid (bacteriostatic) 
infection does not occur immediately [39,40]. 
Malignancy and bilateral chylothorax have the 
worst prognosis [41]. 
 

1.3 Diagnosis 
 
Pleural fluid analysis obtained by thoracentesis 
has important place in the diagnosis of 
chylothorax. If the triglyceride is> 110 mg / dL in 
the pleural fluid, this fluid is 99% chylous fluid. 
Chylothorax criterion is that the pleural fluid 
cholesterol / triglyceride ratio is <1. Even if the 
liquid appearance is milky white, if this ratio                    
is >1 called pseudochylothorax. Microscopic 
observation of the fat globules with Sudan III 
stain is the definitive diagnosis of chylothorax 
[42]. 
 
Chest radiography does not give detailed 
information about the etiology of chylothorax. 
Trauma areas in the lymphatic system, 
mediastinal lymph nodes, tumoral lesions can be 
detected in thorax CT. Lymphangiography, 
lymphoscintigraphy and MRI are other diagnostic 
methods. Lymphangiography, It is one of the 
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main methods of imaging lymphatic vessels and 
lymph nodes [43]. Lymphoscintigraphy is the 
method in which technetium-99 albumin solution 
is applied subcutaneously, is carried through the 
lymphatic system [44]. Then, areas of leakage 
causing chylothorax are visualized with CT or 
SPECT (single-photon emission computer 
tomography). Chylous fluid leaks and                  
some lymph node diseases can be                  
detected in noncontrasted MR lymphangiography 
[45]. 
 

2. TREATMENT OF CHYLOTHORAX 
 
In a chylothorax patient, first drainage is required 
by evaluating the amount of fluid on chest 
radiography.Tube thoracostomy should be 
performed in cases where pleural fluid increases 
on radiography or when respiratory symptoms 
ocur (Fig. 2). 
 

2.1 Tube Thoracostomy and Drainage 
 
Traditionally, pleural effusion can be followed if it 
is minimal and drainage is not required. In 
chylous pleural effusion, there is a possibility of 
stopping the fluid leakage with both the re-
expansion of the lung and the compression 
effect. In a period of 1 month, the daily drainage 
amount without additional surgery indicates 
improvement up to 10 mL / kg, and more than 10 
mL / kg indicates insufficiency [46]. If drainage 
continues despite conservative treatment, 
surgical treatment is required (1100 mL / 24h, 

1000 mL / day for 5 days, or 2000 mL / day) 
[47,48]. 
 

2.2 Medical and Conservative Treatment 
 

Long chain triglycerides absorbed from the 
intestine but the absorption of medium chain 
triglycerides occurs through the portal system 
[49]. Therefore, directly absorbed from the portal 
system medium-chain fatty acids (8-12 carbon) 
diet is preferred. A high protein low fat diet (<10 
g fat / day) is recommended in chylothorax. Oral 
nutrition should be provided as much as possible 
[49]. If there is no decrease in the amount of 
pleural drainage despite diet, oral nutrition is 
stopped and parenteral nutrition (TPN) is started 
[45]. Conservative treatment is considered 
successful if chylous drainage with TPN is <500 
mL / day without oral nutrition [50]. The fat-free 
diet is another option, but it is difficult to 
implement, involves the concern of causing fatty 
acid deficiency, and it may be necessary to give 
supplementary therapy with fat again [49]. 
 

Somatotatin analogues are currently used as 
medical therapy in patients who do not result in 
conservative treatment. These drugs reduce 
intestinal blood flow, by reducing chylomicron 
synthesis, oil they become effective by reducing 
the absorption. 
 

Somatostatin is used at a dose of 250 μ / h IV in 
adults and 3.5-7 μg / kg / h in children and 
Octreotide is 100 μg / day 2-3 times SC in adults 
and 10-40 μg / kg / day SC in children.

 

 
 

Fig. 2. Treatment of chylothorax 
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These drugs are recommended to be 
administered in the early period without 
disturbing the metabolic balance. However, it 
may have side effects such as diarrhea, 
temporary liver damage, malabsorption, nausea, 
gas in the digestive system, hypoglycemia, and 
constipation. In general, in conservative 
treatment, if the drainage amount is not <500 mL 
/ day at the end of the 1-month follow-up period, 
if drainage cannot be provided, if the lung cannot 
be expanded, interventional treatment steps are 
started [51-53]. 
 

2.3 Alternative Treatment 
 
Apart from conservative and surgical treatments 
available in alternative methods in chylothorax. 
 
2.3.1 Pleurodesis  
 
It has been reported that thoracoscopic 
asbestos-free sterile talc pleuridesia at a dose 
range of 4-8 g in cases with recurrent 
chylothorax complication of lymphoma has 
achieved 100% success [54]. 
 
In a meta-analysis evaluating iodopovidone 
pleurodesis, the average success rate 88.7% has 
been found. It has been reported that tube or 
thoracoscopic application does not affect the 
success [55]. 
 
Silver nitrate, iodopovidone, tetracycline and 
derivatives, various such as bleomycin, 
mitomycin-C, Corynebacterium parvum agents 
have been tried for chemical pleurodesis [56]. In 
addition, the application of 100 mL of 50% 
glucose and 20 mL of 1% lidocaine has been 
reported to be successful for pleuridesis [57]. 
 
In a meta-analysis in which a total of 1168 
patients were evaluated success rates 93% for 
talc, 86% for minocycline, 76% for 
Corynebacterium parvum, 72% for doxycycline, 
tetracyclines 67% for bleomycin and 54% for 
bleomycin. Talk is the most effective and It was 
concluded that it was the least costly agent [58]. 
OK-432 (picibanil) are recommended for 
pleuridesis [59].  
 
2.3.2 Embolization 
 
Percutaneous transabdominal catheterization 
following lymphangiography, and proximal 
embolization of leakage or occlusion of the 
thoracic ductus. Embolization is commonly done 
with coils and n-butyl cyanoacrylate (n-BCA) [60]. 

A case of embolization with Lipiodol and n-BCA 
has been reported with combined MRI and 
fluoroscopy [61]. 
 

2.4 Surgical Treatment 
 
The first step of surgical treatment in chylothorax 
is usually the application of tube thoracostomy. 
Drainage is usually almost always used to re-
dilate the lung and take advantage of 
compression effects. After drainage with tube 
thoracostomy and if there is no response to 
conservative treatments, surgical procedures are 
initiated. In addition, surgical pleuridesis method 
such as pleurectomy or laser ablation is also 
applied. In resistant chylothorax cases, in order 
to prevent chylous fluid loss and return it to the 
circulation; cases of pleuroperitoneal shunt 
allowing passage of chylous fluid in the pleural 
space to the abdomen have been reported [62]. 
 
2.4.1 Video-Assisted Thoracoscopic Surgery 

(VATS) and thoracotomy 
 
In cases where the chylothorax is unilateral, 
ligation is planned from the same side, and in 
cases where it is bilateral, ligation from the right 
hemithorax is planned. Olive oil or cream is used 
to locate the chylous liquid (orally 1 hour before 
the operation or with nasogastric catheter during 
the operation) [45]. 
 
If the operation is to be performed with VATS, 
the thorax is entered with two ports from the 
middle axillary line 6th intercostal space and 
posterior 5th or 6th intercostal space. Chylous 
fluid is drained and explored from the inferior 
pulmonary ligament to the proximal. With 
exploration, the localization where chylous fluid is 
seen is sutured [63]. 
 
If the operation is to be performed by 
thoracotomy, the thorax is entered with a 
posterolateral incision through the 7th or 8th 
intercostal space. When chylous fluid is detected, 
it is sutured with non-absorbable thread. If the 
leak point cannot be determined, the hiatus aorta 
is explored. From here, the place where the duct 
enters the thorax is determined and and ductus 
is sutured. Apart from this method, in the prone 
position, the periosteum of the right 8th rib is 
scraped off and the posterior mediastinum is 
reached. The ductus, which is on the midline of 
the azygos vein, is ligated [63]. 
 
Thoracic ductus ligation is 90% successful when 
applied just above the right hemidiaphragm [64]. 
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If the chylous leak is in the neck area proximally 
the ductus is ligated in the area known the 
Poirier's triangle (between aortic arch, 
internalcarotid and vertebral column) [65]. 
 
2.4.2 Transabdominal thoracic duct mass 

ligation  
 
After completion of the transthoracic 
esophagectomy, the right diaphragmatic crus is 
dissected before retracting the stomach into the 
transhiatal thorax. Then the paravertebral pleura 
on the right side of the aorta is cut and the tissue 
is circulated around the front of the spine with 
forceps. The tissue containing the thoracic duct, 
the right thoracic splanchnic nerve and the 
azygos vein is connected by a nonabsorbable 
thread. The stomach is now pulled into the thorax 
and an end-to-end esophagogastrostomy is 
performed [66]. In this method,  case of thoracic 
duct mass ligation has been reported during 
esophagectomy to prevent chylothorax. 
 
2.4.3 Intraabdominal cisterna chile ligation 
 
Laparoscopically, 5 ports are entered into the 
abdomen, the liver is withdrawn, the 
gastrohepatic ligament is cut and the stomach is 
pulled to the left. The right flank of the aorta is 
exposed at the celiac level and the fatty tissue 
between the aorta and the right crus is clipped. 
The inferior vena cava is dissected from the right 
tubercle, then the cisterna chile is determined by 
pulling the inferior vena cava laterally. All fatty 
tissue is bound between the right crus and 
inferior vena cava [67]. A number of cases have 
been reported in which laparoscopic cisterna 
chile ligation was performed using this method. 
 

3. CONCLUSIONS 
 
Chylothorax is a disease that difficult to treat and 
requires multidisciplinary approach. It is among 
the undesirable complications after thoracic 
surgery. A triglyceride value above 110 mg / dL 
in pleural fluid analysis obtained by thoracentesis 
is the accepted method for diagnosis. 
Cholesterol / triglyceride ratio less than 1 is used 
in the differential diagnosis. Methods such as 
thorax CT, MRI, SPECT, FDG-PET, 
lymphangiography, lymphoscintigraphy are used 
to determine the etiology. According to the 
amount of pleural fluid, firstly drained for re-
expansion of the lung. A low-fat, high-protein diet 
is recommended. If the drainage continues; oral 
nutrition is stopped and TPN support provided. 
Somatostatin and octeotide are among the 

conservative treatments. Pleurodesis can be 
used for visceroparietal agglutination. 
Embolization is among the other alternative 
options. As a surgical treatment; VATS or 
thoracotomy ductus ligation, intraabdominal 
ductus or cisterna chile ligation can be 
performed. Surgical pleurodesis, pleuroperitoneal 
shunt, transabdominal thoracic duct mass 
ligation are among other alternatid surgical 
options in appropriate indications. Chylothorax is 
a fatal disease due to the contents of loss fluid. 
There are many options from minimally invasive 
to invasive treatments. It must be treated for stop 
the loss of fluid contents 
 

CONSENT AND ETHICAL APPROVAL 
 
All quotations and pictures are referenced. The 
article is a literature analysis and does not 
include the experiences of the authors. 
 

COMPETING INTERESTS 
 
All authors declared that there is no conflict of 
interest. 
 

REFERENCES 
 
1. Skouras V, Kalomenidis I. Chylothorax: 

Diagnostic approach. Curr Opin Pulm Med. 
2010;16:387-93. 

2. Talwar A, Lee HJ. A Contemporary review 
of Chylothorax. The Indian Journal of 
Chest Diseases and Allied Sciences. 
2008;50(4):343-351. 

3. Schild HH, Strassburg CP, Welz A, Kalff J. 
Treatment options in patients with 
Chylothorax. Dtsch Arztebl Int. 2013; 
110(48):819-826. 

4. Agrawal V, Sahn SA. Lipid pleural 
effusions. Am J Med Sci. 2008;335(1):   
16-20. 

5. Sassoon CS, Light RW. Chylothorax and 
pseudochylothorax. Clin Chest Med. 
1985;6:163-71. 

6. Miller JI. Anatomy of the thoracic duct and 
chylothorax. in In Shields TW, LoCicero J, 
Ponn RB, Rusch VW. ed. General 
Thoracic Surgery, 6

th
 ed. Philadelphia: 

Lippincott Williams and Wilkins. 2005;1: 
879-888.  

7. Yüksel M, Güler S. Duktus torasikus 
anatomisi ve şilotoraks. Yüksel M, Kalaycı 
G, Göğüs Cerrahisi. Bilmedya Grup, 1. 
baskı. İstanbul. 2001;521-535. 

8. Tözüm H, Eren TŞ. Güncel Literatür 
Eşliğinde Şilotoraks ve Psödoşilotoraks’ın 



 
 
 
 

Onur et al.; AJRS, 5(3): 23-31, 2021; Article no.AJRS.66965 
 
 

 
29 

 

Değerlendirilmesi. Güncel Göğüs 
Hastalıkları Serisi. 2015;3(3):327-334. 

9. Valentine VG, Raffin TA. The management 
of chylothorax. Chest. 1992;102:586. 

10. Doerr CH, Allen MS, Nichols FC 3rd, Ryu 
JH. Etiology of chylothorax in 203 patients. 
Mayo Clin Proc. 2005;80:867.                                       

11. Doerr CH, Allen MS, Nichols FC, Ryu JH. 
Etiology of chylothorax in 203 patients, 
Mayo Clin. Proc. 2005;80(7):867–870. 

12. Cho HJ, Kim DK, Lee GD, Sim HJ, Choi 
SH, Kim HR, Kim Y-H, Park S-I. 
Chylothorax complicating pulmonary 
resection for lung cancer: effectİve 
management and pleurodesis. Ann. 
Thorac. Surg. 2014;97(2):408–413. 

13. Cespedes RD, Peretsman SJ, Harris MJ. 
Chylothorax as a complication of radical 
nephrectomy. J. Urol. 1993;150(6):1895–
1897. 

14. Agrawal V, Doelken P, Sahn SA. Seat belt-
induced chylothorax: A cause of idiopathic 
chylothorax? Chest. 2007;132(2):690–692. 

15. Air MEM, Friedly J. Chylothorax 
complicating inpatient rehabilitation after 
thoracic spinal cord injury: A review of risk 
factors and anatomy for the physiatrist. 
Am. J. Phys. Med. Rehabil. 2012;91(12): 
1086–1090. 

16. Maldonado F, Hawkins FJ, Daniels CE, 
Doerr CH, Decker PA, Ryu JH. Pleural 
fluid characteristics of chylothorax, Mayo 
Clin. Proc. 2009;84(2):129–133. 

17. Doerr CH, Allen MS, Nichols FC, Ryu JH. 
Etiology of Chylothorax in 203 patients. 
Mayo Clin. Proc. 2005;80(7):867–         
870. 

18. Valentine VG, Raffin TA. The management 
of chylothorax. Chest. 1992;102(2):586–
591. 

19. Davis SN, Clark F. Multiple myeloma as a 
cause of Chylothorax. J. R. Soc. Med. 
1986;79(1):49-49. 

20. Johnson SR, Cordier JF, Lazor R, Cottin V, 
Costabel U, Harari S, ReynaudGaubert M, 
Boehler A, Brauner M, Popper H,            
Bonetti F, Kingswood C. European 
respiratory society guidelines for the 
diagnosis and management of 
lymphangioleiomyomatosis. Eur. Respir. J. 
2010;35(1):14–26. 

21. Faul JL, Berry GJ, Colby TV, Ruoss                
SJ, Walter MB, Rosen GD,                   
Raffin TA. Thoracic lymphangiomas, 
lymphangiectasis, Lymphangiomatosis and 
lymphatic dysplasia syndrome. Am. J. 

Respir. Crit. Care Med. 2000;161(3):1037–
1046. 

22. Tie MLH, Poland GA, Rosenow EC. 
Chylothorax in gorham's syndrome: A 
common complication of a rare disease. 
Chest. 1994;105(1):208–213.  

23. Bruch-Gerharz D, Gerharz C-D, Stege H, 
Krutmann J, Pohl M, Koester R, Ruzicka T. 
Cutaneous lymphatic malformations in 
disappearing bone (GorhamStout) disease: 
A novel clue to the pathogenesis of a rare 
syndrome. J. Am. Acad. Dermatol. 
2007;56(2, Supplement):S21–S25. 

24. Agrawal V, Doelken P, Sahn SA. Pleural 
fluid analysis in chylous pleural effusion. 
Chest. 2008;133(6):1436–1441. 

25. Skouras V, Kalomenidis I. Chylothorax: 
Diagnostic approach. Curr. Opin. Pulm. 
Med. 2010;16(4):387–393. 

26. Romero S, Martin C, Hernandez L, Verdu 
J, Trigo C, Perez-Mateo M, Alemany L. 
Chylothorax in cirrhosis of the liver: 
Analysis of its frequency and clinical 
characteristics. Chest. 1998;114(1):154–
159.  

27. Villena V, Pablo de A, Martin-Escribano P. 
Chylothorax and chylous ascites due to 
heart failure. Eur. Respir. J. 1995;8(7): 
1235–1236. 

28. Bhattarai B, Schmidt F, Devkota A, 
Policard G, Manhas S, Oke V, Agu CC, 
Basunia MR, Enriquez D, Quist J, Kharel 
P. A case of chylothorax in a patient with 
sarcoidosis: A rare and potentially fatal 
complication. J. Community Hosp. Intern. 
Med. Perspect. 2015;5(4). 

29. Soskel NT, Sharma OP. Pleural 
involvement in sarcoidosis. Curr. Opin. 
Pulm. Med. 2000;6(5):455–468. 

30. Rajagopala S, Kancherla R, Ramanathan 
RP. Tuberculosis-associated chylothorax: 
Case report and systematic review                    
of the literature. Respiration. 2018;95(4): 
260–268.  

31. Lin JN, Lai CH, Chen YH, Chang LL, Lee 
SSJ, Lin HH. Immune reconstitution 
inflammatory syndrome presenting as 
chylothorax in a patient with HIV and 
Mycobacterium tuberculosis coinfection: A 
case report, BMC Infect. Dis. 2010;10:321-
321. 

32. Mehta K, Shinde S, Rego S, Shet A. 
Hepatitis a associated with chylothorax: An 
uncommon presentation of a common 
infection. J. Trop. Pediatr. 2015;61(6):468–
473. 



 
 
 
 

Onur et al.; AJRS, 5(3): 23-31, 2021; Article no.AJRS.66965 
 
 

 
30 

 

33. Fernandes FF, Alves VO, Sánchez TEG, 
Paula WDd, Santana ANC. Chylothorax in 
Paracoccidioidomycosis. Revista do 
Instituto de Medicina Tropical de Sao 
Paulo. 2016;58:57-57. 

34. Kurekci E, Kaye R, Koehler M. Chylothorax 
and chylopericardium: A complication of a 
central venous catheter J Pediatr. 1998; 
132(6):1064-1066. 

35. Straaten van HL, Gerards LJ , Krediet 
TG.  Chylothorax in the neonatal period. 
Eur J Pediatr. 1993;152(1):2-5. 

36. Van Renterghem DM, Pauwels 
RA.  Chylothorax and pleural effusion as 
late complications of thoracic irradiation 
Chest. 1995;108(3):886-887. 

37. Bessone LN, Ferguson TB, Burford 
TH. Chylothorax Ann Thorac Surg. 1971; 
12(5):527-550.  

38. Servelle M, et al. Spontaneous, post-
operative and traumatic chylothorax. J 
Cardiovasc Surg (Torino). 1980;21(4):475-
486. 

39. Wasmuth-Pietzuch A, et al. Congenital 
chylothorax: Lymphopenia and high risk of 
neonatal infections Acta Paediatr. 2004; 
93(2):220-224. 

40. Dumont AE , Mayer DJ, Mulholland 
JH.  The suppression of immunologic 
activity by diversion of thoracic duct lymph 
Ann Surg. 1964;160:373-383. 

41. Milsom JW, et al. Chylothorax: An 
assessment of current surgical 
management. J Thorac Cardiovasc Surg. 
1985;89(2):221-227. 

42. Demirhan R, Çevik A, Küçük HF, Altıntaş 
M, Kurt N. Travmatik Şilotoraks: Olgu 
Sunumu. Turkish J Thorac Cardiovasc 
Surg. 2003;11(1):50-51. 

43. Guermazi A, Brice P, Hennequin C, Sarfati 
E. Lymphography: An old technique retains 
its usefulness, Radio Graphics. 2003; 
23(6):1541–1558. 

44. Yoshida RY, Kariya S, Ha-Kawa S, 
Tanigawa N. Lymphoscintigraphy for 
imaging of the lymphatic flow disorders, 
Tech. Vasc. Interv. Radiol. 2016;19(4): 
273–276. 

45. Kim EY, Hwang HS, Lee HY, Cho JH, Kim 
HK, Lee KS, Shim YM, Zo J. Anatomic and 
functional evaluation of central lymphatics 
with noninvasive magnetic resonance 
lymphangiography. Medicine. 2016;95(12): 
e3109-e3109. 

46. Beghetti M, La Scala G, Belli D, Bugmann 
P, Kalangos A, Le Coultre C. Etiology and 

management of pediatric chylothorax. J 
Pediatrics. 2000;136(5):653-658. 

47. Reisenauer JS, Puig CA, Reisenauer CJ, 
Allen MS, Bendel E, Cassivi SD, Nichols 
FC, Shen RK, Wigle DA, Blackmon SH. 
Treatment of postsurgical chylothorax. 
Ann. Thorac. Surg. 2018;105(1):254–        
262. 

48. Lagarde SM, Omloo JMT, de Jong K, 
Busch ORC, Obertop H, van Lanschot 
JJB. Incidence and management of chyle 
leakage after esophagectomy. Ann. 
Thorac. Surg. 2005;80(2):449–454. 

49. Sriram K, Meguid RA, Meguid MM. 
Nutritional support in adults with chyle 
leaks. Nutrition. 2016;32(2):281–286. 

50. Cerfolio RJ, Allen MS, Deschamps C, 
Trastek VF, Pairolero PC. Postoperative 
chylothorax. J Thorac Cardiovasc Surg. 
1996;112(5):1361-1365. 

51. Lim KA, Kim SH, Huh J, Kang IS, Lee HJ, 
Jun TG, et al. Somatostatin for 
postoperative chylothorax after surgery for 
children with congenital heart disease. J 
Korean Med Sci. 2005;20(6):947-951. 

52. Doğan R, Demircin M, Doğan OF, Öç M, 
Kuzgun E. Effectiveness of somatostatin in 
the conservative management of 
chylothorax. Turk J Pediatr. 2004;46(3): 
262-264. 

53. İsmail NA, Gordon J, Dunning J. The use 
of octreotide in the treatment of 
chylothorax following cardiothoracic 
surgery. Interact CardioVasc Thorac Surg. 
2015;20(6):848-854. 

54. Mares DC
1
, Mathur PN. Medical 

thoracoscopic talc pleurodesis for 
chylothorax due to lymphoma: A case 
series. Chest. 1998;114(3):731-5. 

55. Agarwal R, Khan A, Aggarwal AN, Gupta 
D. Efficacy and safety of iodopovidone 
pleurodesis: A systematic review and 
meta-analysis. Indian J Med Res. 2012; 
135:297-304. 

56. Zimmer PW, Hill M, Casey K, Harvey E, 
Low DE. Prospective randomized trial of 
talc slurry vs bleomycin in pleurodesis for 
symptomatic malignant pleural effusions. 
Chest. 1997;112:430-4. 

57. Yutian Lai, Xi Zheng, Yong Yuan, Tian-
Peng Xie, Yong-Fan Zhao, Zi-Jiang Zhu, 
Yang Hu. A modified pleurodesis in 
treating postoperative chylothorax. Ann 
Transl Med. 2019;7(20):549. 

58. Walker-Renard PB, Vaughan LM, Sahn 
SA. Chemical pleurodesis for malignant 



 
 
 
 

Onur et al.; AJRS, 5(3): 23-31, 2021; Article no.AJRS.66965 
 
 

 
31 

 

pleural effusions. Ann Intern Med. 1994; 
120:56-64. 

59. Hausheer FH, Yarbro JW. Diagnosis and 
treatment of malignant pleural effusion. 
Semin Oncol. 1985;12:54-75. 

60. Mikhail CSS, Higgins MD, MPH, Auh 
Whan Park MD, John F.Angle MD. 
Chylothorax: Percutaneous embolization of 
the thoracic duct. Operative Techniques in 
Thoracic and Cardiovascular Surgery. 
2015;20(4):402-412. 

61. Alampath Praveen, Karumathil Pullara 
Sreekumar, Puthukudiyil Kader Nazar, 
Srikanth Moorthy. Technical note: Thoracic 
duct embolization for treatment of 
chylothorax: A novel guidance technique 
for puncture using combined MRI and 
fluoroscopy. Indian J Radiol Imaging. 
2012;22(2):89–92. 

62. Guillaume Podevin, Guillaume Levard, 
Michèle Larroquet, Max Gruner. 
Pleuroperitoneal shunt in the management 
of chylothorax caused by thoracic 
lymphatic dysplasia. Journal of              

Pediatric Surgery. 1999;34(9):1420-                           
1422. 

63. Stringel G, Teixeira JA. Thoracoscopic 
Ligation of the Thoracic Duct. JSLS. 
2000;4(3):239-242. 

64. Paes ML, Powell H. Chylothorax: An 
update. Br J Hosp Med. 1994;51(9):482-
90. 

65. Merrigan BA, Winter DC, O’Sullivan GC. 
Chylothorax. Br J Surg 1997;84(1):15-      
20. 

66. Jens Hoeppner, Ulrich Theodor Hopt. 
Transabdominal mass ligation of the 
thoracic duct for the prevention of 
chylothorax following en bloc 
oesophagectomy. European Journal of 
Cardio-Thoracic Surgery. 2013;44(6):1134-
1136. 

67. Diaz-Gutierrez Ilitch, Rao Madhuri 
Vasudev, Andrade Rafael Santiago. 
Laparoscopic ligation of cisterna chyli for 
refractory chylothorax: A case series and 
review of the literatüre. J Thorac 
Cardiovasc Surg. 2018;155(2):815-819.

_________________________________________________________________________________ 
© 2021 Onur et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/66965 


