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Summary  

 
Objectives: Chylothorax is a relatively rare condition of lymphatic fluid accumulation in the thoracic 

cavity due to a leakage from the thoracic duct or its tributaries. Patients present with dyspnea, malnutrition, 

and immunosuppression. Treatment can be conservative or surgical, depending on etiology and clinical 

course. The optimal management algorithm for chylothorax is still controversial. 

Methods: This is a ten-year period retrospective study of all patients with chylothorax treated at our 

Department of Thoracic Surgery.  

Results: A total of 14 patients were identified for the study. Nine patients had chylothorax after lung or 

esophageal cancer surgery. Four patients had chylothorax in advanced lymphoma. One patient had 

chylothorax after blunt chest trauma. A conservative approach was initiated in most patients (92%), 

including pleural drainage, nil per mouth, total parenteral nutrition, and somatostatin 0.1 mg bid 

subcutaneously. Surgical treatment was indicated in patients with thoracic drain production >800 mL per 

day beyond the fifth day of treatment and those with blunt thoracic trauma. Two patients had thoracic duct 

ligation via right-sided thoracotomy, and five patients had video-assisted thoracoscopic thoracic duct 

ligation with the immediate arrest of chylous leakage.  

Conclusion: Chylothorax should be treated conservatively initially. Surgical treatment should not be 

delayed beyond the fifth day in case of failure. In our series of patients, a video-assisted thoracoscopic 

approach for thoracic duct ligation proved to be minimally invasive, highly efficient, and well tolerated. 

Therefore, it should be the preferable route of surgical treatment. 
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Sažetak  
 

Cilj: Hilotoraks je relativno rijetko stanje nakupljanja limfne tekućine u prsnoj šupljini zbog curenja iz 

prsnog limfovoda (lat. ductus thoracicus) ili njegovih pritoka. Bolesnici se prezentiraju dispnejom, 

pothranjenošću i imunosupresijom. Liječenje može biti konzervativno ili kirurško, ovisno o etiologiji i 

kliničkom tijeku. Optimalni postupnik liječenja hilotoraksa još uvijek je diskutabilan. 

Metode: Ovo je retrospektivna studija svih bolesnika s hilotoraksom liječenih na našem Odjelu za 

torakalnu kirurgiju tijekom 10-godišnjeg razdoblja. 

Rezultati: U istraživanju je identificirano ukupno 14 bolesnika. Devet bolesnika imalo je hilotoraks 

nakon operacije karcinoma pluća ili jednjaka, četiri bolesnika imala su hilotoraks zbog uznapredovalog 
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limfoma, dok je jedan bolesnik imao hilotoraks nakon tupe ozljede prsnog koša. Konzervativni pristup 

liječenju započet je kod većine bolesnika (92%), što podrazumijeva pleuralnu drenažu, ukidanje peroralne 

prehrane, uvođenje totalne parenteralne prehrane i terapiju somatostatinom 0,1 mg dva puta dnevno 

supkutano. Kirurško liječenje indicirano je u bolesnika s produkcijom pleuralne drenaže >800 mL na dan 

nakon petog dana od početka liječenja, kao i kod bolesnika s hilotoraksom uzrokovanog tupom ozljedom 

prsnog koša. Dva bolesnika podvrgnuta su ligaciji prsnog limfovoda kroz desnu torakotomiju, a kod pet 

bolesnika učinjena je video-asistirana torakoskopska (VATS) ligacija prsnog limfovoda, što je kod svih 

bolesnika dovelo do brzog zaustavljanja limforeje. 

Zaključak: Hilotoraks treba u početku liječiti konzervativno. U slučaju neuspjeha kirurški zahvat ne 

treba odgađati dulje od petog dana od početka konzervativnog liječenja. U našoj seriji video-asistirani 

torakoskopski pristup za ligaciju prsnog limfovoda pokazao se minimalno invazivan, visoko učinkovit i 

dobro podnošljiv za bolesnike, te bi stoga VATS trebao biti preporučeni način kirurškoga liječenja. 

 
Ključne riječi: hilotoraks; prsni limfovod; video-asistirana torakoskopska kirurgija 

 

Introduction 

 

The thoracic duct originates in the abdomen from 

the cisterna chyli sac, which confluences the right and 

left lumbar trunks and the intestinal trunk, collecting 

lipid products of digestion. It courses cranially, 

entering the right chest cavity through the aortic 

aperture in the diaphragm between the azygos vein, 

esophagus, and aorta. It drains into the posterior 

confluence of the left subclavian and internal jugular 

veins. The thoracic duct is typically 35–45 cm long 

and has an average diameter of about 2-3 mm.1 It 

collects most of the lymph in the body other than from 

the right thorax, right arm, right part of the head, and 

neck, as well as liver convexity. The above-described 

course is found in 65% of the population. Variations 

are common, consisting mainly of duplications of the 

duct, left-sided course, and bilateral course.2 The 

primary function of the thoracic duct is the transport 

of chyle, a liquid containing both lymph and 

emulsified fats, from the intestines into the venous 

circulation.  

Chylothorax is an accumulation of lymph in the 

thoracic cavity commonly due to loss of thoracic duct 

integrity. The most common reason is iatrogenic 

thoracic duct injury during thoracic surgical 

procedures. It typically occurs during esophageal 

resection. Chylothorax incidence after esophageal 

surgery is 4 - 10%.3,4 The intimate relation of the 

esophagus and thoracic duct, the presence of 

collateral lymphatic ducts, and the variable course of 

the thoracic duct are the main reasons for a high 

incidence of injuries during surgery. Prophylactic 

ligation of the thoracic duct during esophagectomy 

should be considered an effective preventative 

measure to reduce the incidence of postoperative 

chylothorax.5 Radical mediastinal lymphadenectomy 

results in chylothorax in 3-5% of patients. Other 

surgical procedures potentially causing chylothorax 

are aortic surgery, pneumonectomy, and removal of 

posterior mediastinal tumors.6 

Even non-surgical procedures like subclavian vein 

catheterization can cause vein thrombosis and 

bilateral chylothorax with chylopericardium.7 

Chylothorax occurs after penetrating, rarely after 

blunt thoracic injuries. The mechanism of blunt injury 

is spine hyperextension with thoracic duct 

overstretching over vertebral bodies, leading to duct 

rupture, usually just above the diaphragm. The 

dislocation of costovertebral joints of lower ribs and 

their anterior migration can also damage the thoracic 

duct.8 Chylothorax can rarely occur as a result of birth 

trauma.9 Nontraumatic chylothorax occurs in only 

20% of cases. The most common cause is malignant 

thoracic duct obstruction, with lymphoma as a 

leading malignancy in 70% of patients.10  

Leakage of lymphatic fluid into the chest leads to 

severe depletion of proteins, immunoglobulins, fats, 

vitamins, electrolytes, and water. Massive 

chylothorax can cause hypovolemia due to extensive 

circulation volume loss.1,4,6 The dynamics of 

decompensation depend on the amount, speed, and 

duration of leakage. In the early period, patients 

might be symptom-free. In the advanced stage, 

malnutrition, hyponatremia, hypocalcemia, and 

acidosis occur.  

 

Patients and methods 

 

We have conducted a retrospective study of all 

consecutive patients treated at the Department of 

Thoracic Surgery at Zadar General Hospital over a 

ten-year period. Our hospital is a secondary to tertiary 

referring and teaching center, providing elective and 

emergency thoracic surgery services to an estimated 

population of 200,000, which rises during the summer 

season to half a million due to a marked tourist influx. 

The Hospital’s Ethics Committee approved our 

study (No. 02-7908/20-2/20).  

Between January 2010 and December 2019, all 

patients with chylothorax records were reviewed. The 

patients' age, gender, history, the underlying cause of 
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the chylous effusion, treatment outcome, and 

complications were collected retrospectively using 

operations logs and electronic and paper medical 

records. The collected data were analyzed using 

descriptive statistical methods.  

All patients were diagnosed after pleural fluid 

sampling obtained by insertion of a thoracic drain. 

The milky appearance of the pleural effusion was 

usually macroscopically evident. Still, all the samples 

were sent for biochemical analysis of the triglyceride 

level and the comparison of the serum triglyceride 

levels, which can help determine the diagnosis of 

chylothorax. All patients in our series had 

pathognomonic triglyceride levels >1.24 mmol/L 

(110 mg/dL). All patients had imaging with a 

contrast-enhanced thorax CT to confirm the pleural 

effusion and rule out other pathology that may 

interfere with the treatment plan.  

 

Results 

 

During ten years (January 2010 to December 

2019), a total of 14 patients with chylothorax were 

treated at our Department of Thoracic Surgery. There 

were five women (35%) and nine men (65%). The age 

span was from 23 to 81 years (mean 65 years).  

Five patients developed chylothorax after lung 

cancer surgery and mediastinal lymph node 

dissection. Four patients had chylothorax after radical 

resection of esophageal cancer. One patient had 

chylothorax after blunt chest trauma. Malignant 

chylothorax was noticed in four patients caused by 

advanced lymphoma.  

Ten patients (71%) had right-sided chylothorax, 

two patients (14.5%) had left-sided, and two patients 

(14.5 %) had bilateral chylothorax.  

A conservative approach was initiated in most 

patients (13 patients, 92%), including pleural 

drainage, a nil-per-mouth regime, total parenteral 

nutrition, and octreotide 0.1 mg bid subcutaneously. 

Although treatment with octreotide, a somatostatin 

analog, is of unproven value, its use was described in 

the successful treatment of several off-label 

indications, including chylothorax.11,12 

Surgical treatment was indicated relatively early 

in patients with thoracic drain production >800 mL 

per day beyond the fifth day of treatment and in a 

patient with blunt thoracic trauma.  

All patients had surgery under endotracheal bi-

luminal intubation, allowing selective lung 

ventilation. Two earlier patients had an open right-

sided thoracotomy, while more recent five patients 

had a video-assisted thoracoscopic surgical approach 

(VATS). This important shift in the surgical approach 

is related to our growing experience using VATS for 

various thoracic pathology, including lung resections. 

We have used the EndoCAMeleon™, Karl Storz, 10-

mm thoracoscope with the variable direction of view 

(0o - 900) for a minimally invasive approach to 

thoracic duct identification and ligation.13 

The distribution and characteristics of 14 analyzed 

patients are presented in Table 1. 

 

Table 1 Distribution and characteristics of 14 consecutive patients with chylothorax. 

Tablica 1. Distribucija i karakteristike 14 uzastopnih bolesnika s hilotoraksom. 

 
Patient No. 

Br. pacijenta 

Age 

Dob 

Gender 

Spol 
Etiology 

Side 

Strana 

Management 

Upravljanje 

1 72 M Postoperative Right/desna Conservative 

2 61 F Postoperative Left/lijeva Conservative 

3 53 M Postoperative Bilateral/obje Conservative 

4 67 M Lymphoma Right/desna VATS 

5 58 M Postoperative Right/desna Thoracotomy 

6 81 F Lymphoma Right/desna Conservative 

7 74 M Postoperative Right/desna VATS 

8 60 F Postoperative Right/desna Conservative 

9 65 M Postoperative Left/lijeva Conservative 

10 58 F Postoperative Right/desna Thoracotomy 

11 74 M Lymphoma Bilateral/obje Conservative 

12 68 M Postoperative Right/desna VATS 

13 72 F Lymphoma Right/desna VATS 

14 23 M 
Blunt injury 

Tupa ozljeda 
Right/desna VATS 

 

Conservative treatment was successful in seven 

patients (50%).  The rest had a daily production of 

>800 mL of fluid beyond the fifth day of conservative 

treatment, which was the threshold for the surgical 

approach. It is significant that in all patients with 

malignant etiology of chylothorax, conservative 
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therapy failed, and they all had to be operated on. The 

patient with blunt thoracic trauma developed 

chylothorax on the second day after the injury and had 

a high daily lymph production of more than 1,500 

mL. Considering the mechanism of injury and high 

output leakage, early surgery was indicated three days 

after the injury.  

VATS approach was successfully used for 

thoracic duct identification and ligation using 

Weck® Hem-o-Lok® non-absorbable polymer 

locking clips (Video 1). Resected proximal and distal 

thoracic duct ends were routinely sent for pathology 

verification. A total of seven patients underwent 

surgical therapy. Two of them had massive ligation of 

tissue between the aorta, azygos vein, esophagus, and 

spine approached through right thoracotomy. Five 

patients had video-assisted thoracoscopic precise 

ligation of the thoracic duct through the right chest. 

None of the patients required parietal pleurectomy. 

All operated patients stopped leaking chyle within the 

24 hours following surgery, contrary to the results of 

the literature review conducted by Kakamad et al. on 

39 published case reports.14 Exact thoracic duct 

ligation facilitated with the thoracoscopy might 

provide another reason for the immediate stoppage of 

chylous leakage. 

Oral nutrition was introduced on postoperative 

day one and advanced as tolerated. Based on our 

experience and along with the reviewed literature, we 

propose an algorithm for chylothorax management, as 

shown in Figure 1. 

 
Figure 1 Algorithm of chylothorax management. 

Slika 1. Algoritam upravljanja hilotoraksom 

 

Discussion 

 

Before Lampson reported thoracic duct ligation in 

1948, the standard of care in the treatment of 

traumatic chylothorax was conservative, including nil 

per mouth, parenteral nutrition, and repeated 

thoracentesis, which was burdened with devastating 

50% mortality.13 Nontraumatic (malignant) 

chylothorax at the time had a mortality of 100%.1,6 

Introducing thoracic duct ligation lowered mortality 

towards a contemporary rate of 7 - 10%. Bilateral and 

malignant chylothorax harbor the highest mortality 

rate even today.  

The case of death in untreated or inappropriately 

treated patients is mainly wasting due to malnutrition, 

gradual immunodeficiency, and sometimes heart 

failure because of fluid accumulation and 

compression. Mortality is increased when the 

condition is unrecognized or treated inappropriately. 

High output depletion of proteins, immunoglobulins, 
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fats, vitamins, electrolytes, and water leads to rapid 

malnutrition and immunodeficiency. Therefore, early 

recognition of this subgroup of patients and timely 

indication for surgery is essential to prevent the 

irreversible phase of metabolic and immunologic 

demise. Continuous loss of immunoglobulins and 

lymphocytes induces severe immunosuppression 

with opportunistic infections.6 Nevertheless, 

infection of pleural fluid is rare due to the 

bacteriostatic properties of lymphatic fluid.1  

Early diagnosis and appropriate management 

increase the chances for successful treatment and 

decrease the complication rate. The milky or murky 

macroscopic appearance of pleural effusion should 

raise suspicion of chylothorax.7 Clear pleural effusion 

is expected in the early postoperative period because 

patients traditionally have reduced oral intake or are 

fasting. Daily return of the chyle via the thoracic duct 

is estimated at 1.5 - 2.5 liters. Drainage of more than 

400 mL of pleural fluid per day deserves further 

work-up. Biochemical analysis of pleural fluid in 

chylothorax is positive if it shows a high triglyceride 

content. Triglyceride level >1.24 mmol/L (110 

mg/dL) is pathognomonic for chylous effusion. 

Triglyceride level <0.56 mmol/L (50 mg/dL) rules 

out chylothorax.1,15 The levels in between the upper 

and lower range might present diagnostic challenges, 

but the serum triglyceride level might help confirm or 

exclude the diagnosis. Also, the cholesterol level in 

the pleural effusion should be lower than the serum 

cholesterol value, which is also a prerequisite for a 

positive diagnosis of chylothorax.  

Non-traumatic chylothorax is more challenging to 

diagnose, sometimes needing magnetic 

resonance lymphangiography (MRL), which allows 

noninvasive detection of the source of the chylous 

leak and selection of the appropriate management 

approach.  

Chylothorax can be treated conservatively, using 

thoracic duct embolization or with surgery. Medical 

care aims to lower chyle production through dietetic 

measures and drainage of pleural space, hopefully 

leading to the spontaneous occlusion of the leaking 

site. Symptomatic patients need tube thoracostomy, 

which alleviates respiratory distress caused by 

excessive fluid accumulation and lung and heart 

compression. Drainage allows lung re-expansion, 

which reduces available space for fluid accumulation. 

The apposition of the pleurae also contributes to the 

compression of the leaking site, thus reducing the 

flow and fluid accumulation.  

The patient refrains from eating and receives a 

total parenteral replacement of calories, proteins, 

fluid, and electrolytes. Several authors reported 

successful off-label treatment with somatostatin or its 

synthetic analog octreotide, which inhibits the 

synthesis of growth hormone, glucagon, and insulin 

and decreases lymphatic production.11,18,19  

Chemical pleurodesis with bleomycin, 

minocycline, tetracycline, or, most often, talk, is 

another therapeutic option aiming to obliterate pleural 

space, thus preventing fluid accumulation. 

Pleurodesis can be combined with thoracic duct 

ligation or as a stand-alone procedure.19,20 When daily 

fluid production is <500 mL, the reported success rate 

of conservative treatment is 70 - 90%.  

Itkin and colleagues report a series of 109 patients 

successfully treated with thoracic duct catheter 

embolization after traumatic thoracic duct leakage. 

They conclude that this novel approach is a safe, 

feasible, and minimally invasive method for treating 

traumatic chylothorax. Nevertheless, this is a 

technically challenging procedure that needs 

appropriate facilities and highly trained 

interventional radiologists, which might be reserved 

for selected tertiary trauma centers or large teaching 

hospitals.21  

Persistent leakage of more than 1000 mL per day 

indicates a high-output of chylothorax with poor 

chances for a spontaneous resolution, especially if the 

etiology is iatrogenic (postoperative). Indications for 

surgical treatment of chylothorax are daily production 

of >1000 mL in adults or >600 mL in children for four 

days; persistent leakage for more than two weeks 

despite conservative treatment; metabolic 

complications such as electrolyte or immunologic 

disbalance.1,4,10,15 Surgical options are direct ligation 

of the thoracic duct approached through thoracotomy 

or VATS; mass ligation of the thoracic duct through 

thoracotomy or VATS; pleurectomy with pleurodesis 

or implantation of a pleuro-peritoneal shunt. If the 

patient has already had thoracic surgery, the approach 

through the postoperative wound is reasonable. Still, 

depending on local expertise and the thoracic 

surgeon's discretion, it does not preclude the 

minimally invasive (VATS) approach.  The 

placement of pledgeted sutures or local sealants such 

as fibrin glue or blood patch was not necessary in our 

series of patients, although advocated by some as an 

ancillary means of stopping the leakage.22,23 

Intraoperative identification of a leaking spot 

might be challenging despite a clear anatomical 

position. Several techniques help surgeons identify 

the site of injury. Administration of olive oil or full-

fat milk one hour before surgery per os or via a 

nasogastric tube can help visualize the leaking spot 

due to enhanced production of milky effusion.4,6 If it 

cannot be identified, the thoracic duct should be 

ligated directly or en masse above the diaphragm. The 

right pleural space is approached through 

https://www.sciencedirect.com/topics/medicine-and-dentistry/nuclear-magnetic-resonance
https://www.sciencedirect.com/topics/medicine-and-dentistry/nuclear-magnetic-resonance
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thoracotomy or VATS. En masse ligation 

encompasses a bundle of tissue between the aorta, 

azygos vein, esophagus, and spine.22,25,26 Isolated 

ligature requires precise identification and thoracic 

duct ligation. Traditional suture ligature is usually 

replaced with titanium or polymeric clips, especially 

in the era of VATS.27-29 Parietal pleurectomy might 

be added after the ligation when lymph leakage 

control is uncertain.1,6 If thoracic duct ligation 

remains unsuccessful with persistent symptomatic 

chylothorax, the ultimate option in recurring cases is 

a pleuro-peritoneal shunt with the rationale that the 

peritoneum will absorb the excessive fluid.30,31 The 

method should be used only as a last resort because 

of the high complication rate, such as catheter 

obstruction with fibrin, infection, and 

pneumoperitoneum.32  

 

Conclusion 

 

In our experience, chylothorax should be initially 

treated conservatively. However, the indication for 

surgery should not be delayed for more than five 

days, especially in non-traumatic (malignant) 

chylothorax and in postoperative (iatrogenic) cases of 

chylothorax. Due to the advantages of a minimally 

invasive thoracoscopic approach, high success rate of 

operative treatment, and low morbidity and mortality 

after surgical ligation of the thoracic duct, the 

threshold for surgery seems to be lower than ever 

before.  

In our series of patients, the VATS approach for 

thoracic duct ligation proved to be minimally 

invasive, highly efficient, and well tolerated. It 

confirms the golden standard in treating chylothorax 

with a high success rate. Alternative options, such as 

thoracic duct embolization, might need dedicated 

staff and available facilities, precluding the broader 

use of this exciting but demanding technique. 

Although recommended by several authors, the need 

for parietal pleurectomy was not encountered since 

the therapeutic goal was achieved with thoracic duct 

ligation only.  
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