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CHYLE = milky fluid, 
made of lymph and 
emulsified fats 

CHYLOTHORAX = 
accumulation of chyle in 
the pleural space



Chylothorax develops when there is a 
passage of chyle from the cisterna chyli - 
thoracic duct system into the plural space 



Cisterna chyli  

Saccular and enlarged 
lymph channel, lies ventral 
to L1-L4.

CISTERNA CHYLI - THORACIC DUCT 
SYSTEM



Cisterna chyli 

Bipartite structure, with a 
saccular portion dorsal to the 
aorta and a plexiform portion 
ventral to it



Thoracic duct 
Represents the cranial continuation of the 
cisterna chyli. It conducts lymph into the 
venous system



Thoracic duct  

Passes on the dorsal right 
surface of aorta, then moves 
on the left at the level of T5. 

It terminates in the left 
external jugular or 
jugulosubclavian angle. 

…THIS CONFIGURATION IS 
OBSERVED ONLY IN THE 20% OF 

CASES!



Limphangiographic study of Kagan et 
al. (1979)

5 models in DV projection 

3 models in LL 
projection



Thoracic duct  

Have a more constant course:  

it stays on the left side of the 

aorta and ends in the left 

jugular vein 



Transports: 
Lipids 
Proteins 
Lymphocytes 
Electrolytes 
Amylases, lipases, ALP,AST,ALT 

Basal lymph flow: 2 ml/kg/h



ETIOLOGIES

Trauma 

Thoracic duct or cranial vena cava obstruction 
(trombosis, granulomas, neoplasia) 
Cardiac or pericardial diseases (cardiomyopathy, 
tricuspid dysplasia, IC, tetralogy of Fallot)   

Dirofilariasis (Dirofilaria immitis)

Congenital anomalies of the thoracic duct (++ 
Afghan Wolfhound)

Diaphragmatic hernia  
Lung lobe torsion (++ Afghan Wolfhound)

Idiopathic







PATOGENESIS

Abnormal increase in pressure into the duct

Lymphangectasia

CHYLOTHORAX

     
Chylomediastinum



Thoracic duct ligation          no chylothorax 

  (deviation of the chylous flow into the abdominal lymphatics)  

Cranial vena cava ligation       chylothorax + thoracic 
lymphangectasia 

    
(Condition seen in patients with idiopathic chylothorax, in 

which a complete or partial obstruction of the flow of the 
duct in cranial vena cava is present)

 

 

Lymphangiographic evaluation of experimentally induced chylothorax after ligation of the 
cranial vena cava in dogs  Am. JVet Res, Vol, 47 N° 4, April 1986 TW, Fossum S. J. 

Birchard





Trauma: rare  
 Thoracic duct has a great capability of repair 

Fibrosing pleuritis = complication of chronic 
chylothorax (++ cat) 

Due to the inflammatory action of chyle. It causes 
atelectasis and reduction of pulmonary capacity (negative 
prognosis)



 Chronic and progressive disease:  
- Cough 
- Dyspnea 
- Debilitation  
- Exercise intolerance 

In case of rapid fluid accumulation: 
- Acute dyspnea 
- Shock 
- Colapse 

   Severe metabolic effects: weigh 
loss, poor body condition score

Anamnesis and clinical signs 



Inspection 
- Dyspnea 
- Lethargy 
- Dehydration 
- Poor body condition score 
- Pale or cyanotic mucous membranes  

Auscultation  
- Attenuation of cardiac sounds 
- Attenuation of lung sounds ventrally 
- Rubbing noises in the presence of pleuritis 

Percussion 
- Ventral thoracic dullness

Physical examination







• Milky fluid, sometimes slightly pink (also 
after centrifugation) 

• P.S. 1019-1050 

• Total proteins > 2gr/dl 

• Cytology: ++ small mature lymphocytes, 
mesothelial cells, erythrocytes and 
macrophages 

• Usually sterile (bacteriostatic action of fatty acids)

Diagnosis



Cholesterol / triglycerides ratio < 1 

Triglycerides in chyle / triglycerides in 
serum ratio > 1 

Ether clearance test 



Purulent exudate 
On visual examination it could be similar, but the 
chemical, physical and cytological characteristics are 
different 

Pseudochylo 
Incomplete rinse with ether, cholesterol/triglycerides 
>1; chronic inflammation or malignant tumors

DIFFERNTIAL DIAGNOSIS



MEDICAL THERAPY



MEDICAL THERAPY

■ Recommended in case of traumatic chylothorax or 
when it’s possible to identify the primary cause  

■ Stabilization of the surgical patient (Berg, 1982) 

Target 

1. Improve the respiratory signs  

2. Reduce chyle production



1. Thoracic drainage 
2. Low fat diet  
3. Total parenteral nutrition (TPN) 
4. Pharmacologic therapy (diuretics, 

benzopyrones, corticoesteroids, octreotide)

MEDICAL THERAPY



Flow-by (oxygen near nares) 

Nasal catheter  

Elizabethan collar 

Oxygen cage

 OXYGEN THERAPY



TORACOCENTESIS 



THORACIC DRAINAGE



Low-fat diet in order to reduce lymphatic 
flow through thoracic duct, even so… 

… reduces the lipid content of effusion, 
not the volume!! 

DIET



Satisfy the nutritional needs, without overload 
the lymphatic system (the g.e. tract is 
completely bypassed) 
     
Used in Human Medicine in those patients with  
iatrogenic chylothorax (Allen,1991; LeCoultre, 1991) 

Rarely used in Veterinary Medicine (iatrogenic 
trauma not common, high costs)

PARENTERAL NUTRITION



Diuretics (furosemide) and corticosteroids: 
not very effective 

Benzopyrones (rutin): used in Human 
Medicine in the treatment of lymphedema  

         
Mechanism of action: 

 Reduction of the lymphatic drainage

PHARMACOLOGICAL 
THERAPY



Octreotide: synthesis analogue of 
somatostatin, used in Human Medicine 
especially in oncology  

     
Mechanism of action: 

 Antisecretory properties





Treatment of refractory chylothorax

SURGICAL TREATMENT

Palliative therapy 

1. Pleurovenous shunt 
2. Pleuroperitoneal shunt 
3. Chemical or mechanical pleurodesis



Establish a communication 
between plural space and 
caudal vena cava/jugular 
vein/azigos vein 

    drainage of chyle into 
the venous system

Catéter de Denver con 
doble válvula (Monnet, 

2005)

1. PLEURAL-VENOUS SHUNT



Complications: 
Thrombosis 
Venous occlusion 
Sepsis 
Occlusion of drainage fenestrations 

Administer antibiotics and aspirin

1. PLEURAL-VENOUS SHUNT



2. PLEUROPERITONEAL SHUNT
Smeak et al., 1987; Smeak et al., 2001



Less complications than pleurovenous 
shunt 

Owner’s compliance is important

2. PLEUROPERITONEAL SHUNT



Complete drainage through thoracostomy tube 

Introduction of 40mg / kg of tetracycline diluted in 
saline solution up to 75 ml


Introduction of air up to 200 ml to ensure contact with 
the entire pleural surface 

Rotation of the animal in all positions 

Drainage of the pleural space 2 hours later

3. PLEURODESIS



3. CHEMICAL PLEURODESIS



Made by scraping with dried gauze or with a 
sponge the pleural and costal surfaces, in 
order to cause erythema and capillary bleeding 

• Greater postoperative complications regarding 
chemical pleurodesis 

• Better obliteration of the pleural space

3. MECHANICAL PLEURODESIS









Pleurodesis should be considered has an extreme 
procedure, reserved for all cases refractory to 

other therapeutic protocols  



1. Thoracic duct ligation (TDL) 

2. Pericardiectomy 

4. Thoracic duct embolization 

4. Chisterna chyli ablation + TDL 

5. Omentalization

SURGICAL TREATMENT



        
Ligation of the caudal portion of the duct 

interrupts chyle flow into the pleural space, 
diverting it into the abdominal venous 

lymphatic anastomosis 

Complications: 
Incomplete ligation of all the duct branches  
Development of collateral lymphatic vessels that 
prevent ligation

1. THORACIC DUCT LIGATION (TDL)



Elective surgical technique 

2 modalities 

 

1. THORACIC DUCT LIGATION (TDL)

TDL + 
lymphangiography En bloc ligation 

(including 
v.azigos)

Access 

10th i.s. thoracotomy 
right (dog)  
left (cat) 



Prof. Di Giancamillo

LYMPHANGIOGRAM



Normal

Chylothorax



METHYLENE BLUE 
LYMPHANGIOGRAM

 To increase visibility of all thoracic duct 
branches        

Injection on methylene blue (max 0,3 mg/Kg) 
into a into a mesenteric (particularly the 
ileocecal) lymph node
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Fossum et al.:  
Thickening of the pericardium induced by chyle 
         increase in systemic venous pressure           

       obstacle to chyle drainage 

Advised in patients with thickening of the 
pericardium to reduce venous pressure in the 

right heart, favoring resolution or 
preventing recurrences 

2. PERICARDIECTOMY



Embolization with a solution of isobutyl 2- 
cyanoacrylate and iofendilate, injected into a  
mesenteric lymphatic vessel 

Pardo AD, Bright RM, Walker MA, Patton CS. Transcatheter thoracic duct 

embolization in the dog. An experimental study. Vet Surg.1989 

Jul-Aug; 18(4): 279/85 

3. THORACIC DUCT EMBOLIZATION
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4. CISTERNA CHYLI ABLATION



Promotes lymphatic-venous anastomosis 
formation 

Complications: ascites (++ in patients with 
lymphagectasis)

4. CISTERNA CHYLI ABLATION



CCA+TDL         83%

PC+TDL            60%            
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Williams e Niles (1999): omentalization of the 
pleural space as a palliative drainage technique 
More often associated with TDL

5. OMENTALIZATION



EN BLOC LIGATION



Left intercostal thoracotomy at 10th 
intercostal space  

Individualization of the thoracic aorta, 
azygos vein and sympathetic chain

Orton EC, McCracken TO Small 
Animal Thoracic Surgery



Orton EC, McCracken TO 
Small Animal Thoracic 

Surgery



Intercostal thoracotomy at 10th intercostal space



Individualization of the thoracic aorta, azygos vein 
and sympathetic chain



Dissection of all tissues dorsal to aorta 



Double ligation en bloc of thoracic duct and azygos vein































Perciò, sembra essere una metodica  sicura quella di 
evitare l'identificazione preoperatoria del dotto e 
ragionevole eseguire la legatura en bloc e la 
percardiectomia al primo step del trattamento


Per casi che non possono essere risolti con questa 
procedura l'ablazione della cisterna del chilo e 
l'omentalizzazione dovrebbero essere considerate


