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Key Points: 

 Idiopathic chylothorax remains a poorly understood disease, however, surgical 
treatment can lead to successful resolution in the majority of cases. 

 Further study and development of adjunctive surgical techniques to thoracic duct 
ligation is required. 

 
Chylothorax is a devastating and complex disease characterized by a disturbance 

in the thoracic duct (TD) resulting in leakage of chyle into the pleural space. Animals 
affected by this poorly understood disease suffer from respiratory distress and are at 
increased risk for development of restrictive pleuritis. Although numerous diseases have 
been reported to cause chylothorax in veterinary patients, an underlying cause is rarely 
identified and most cases are deemed idiopathic. 
 
Pathophysiology: 

An experimental model of chylothorax, developed by the ligating the cranial vena 
cava (CrVC), has been used to further elucidate the pathophysiology of idiopathic 
chylothorax (IC). In dogs with experimentally induced chylothorax, lymphangiography 
reveals large, tortuous and dilated lymphatic vessels in the cranial mediastinum; these 
abnormal vessels are also visualized in naturally occurring IC in dogs and cats. Of note is 
that a source for chyle leak is seldom visualized in lymphangiographic studies in both 
experimental and naturally occurring IC in dogs and cats. 

Some researchers have theorized that abnormal lymphatic vessels seen in 
idiopathic and experimental chylothorax are typical of lymphangiectasia. Furthermore, 
they suggest that some type of flow disturbance results in the abnormal changes to the 
lymphatic vessels leading to mural insufficiency and leakage of chyle into the pleural 
space. Why the spontaneous occurrence of a flow disturbance in the TD results in these 
changes has yet to be determined and requires further study. 
 
Medical Management: 

Once a diagnosis of IC has been made, medical management is frequently 
performed. This can consist of a low fat diet, benzopyrone supplementation and pleural 
evacuation with intermittent thoracocentesis or an indwelling device. Medical 
management is rarely successful in IC and surgical intervention is often pursued. 
Recently, it has been suggested that surgical management be considered in patients that 
have chylous effusion persisting for > 4 weeks. With the poor outcomes associated with 
medical management of IC, early surgical intervention is recommended to reduce the risk 
of restrictive pleuritis and metabolic compromise resulting from the chronic loss of chyle 
into the pleural space. 
 
Surgical Treatment: 
 Despite the incomplete understanding of the pathophysiology of IC, resolution of 
clinical signs with surgical treatment can occur with reasonable success. Thoracic duct 
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ligation (TDL) remains a key component of surgical treatment since its first report in a 
dog by Patterson in 1958. The goal of TDL is to impart a stimulus for the formation of 
new, extra-pleural, lymphatico-venous anastomosis (LVA), allowing chyle to bypass the 
thoracic duct (TD). Resolution of chylous effusion can be expected in ~60% of canine IC 
cases when TDL is performed. Failure is attributed to TD branches that remain patent 
post-operatively and the development of collateral lymphatic channels around the TDL 
site (delayed recurrence). 

Several questions remain unanswered regarding the physiological consequence of 
TDL. In healthy, experimental dogs and cats, LVA have been shown to form ~1-8 weeks 
following TDL. Where does chyle flow in the period of time required for development of 
LVA? Some researchers speculate that chyle builds up in the intestinal lacteals and may 
burst leading to chyloperitoneum. However, ascites as a result of chyloperitoneum is not 
a common post-operative finding reported in the veterinary literature. Another factor for 
consideration is that some patients continue to produce chylous effusion for days to 
weeks following TDL, which then spontaneously ceases and does not reoccur. This is an 
interesting finding as complete TDL should prevent chyle flow into the pleural space 
immediately post-operatively preventing chylous effusion.   
 
Method of Thoracic Duct Ligation: 
 In the recent veterinary literature, techniques for en bloc and individual branch 
TDL have been described. En bloc TDL is performed by ligation of all structures ventral 
to the sympathetic trunk and dorsal (-lateral) to the aorta. Individual branch TDL involves 
suture ligation or vascular clip attenuation of TD branches following delineation by the 
use of vital staining or pre-operative administration of a high fat meal. Experimental 
study in dogs and cats following TDL has shown that LVA develop to the azygous vein 
(AV). This is an important factor for consideration if en bloc TDL is performed, as the 
AV is found within the structures dorsal to the aorta and ventral to the sympathetic trunk 
and will be encompassed in the en bloc suture(s). Thus, one could speculate that en bloc 
TDL may not be as successful as individual branch TDL at inducing LVA as one 
potential venous route is occluded. This remains speculation as LVA have also been 
shown to form to the intercostal veins, caudal vena cava and right thoracic duct in 
healthy, experimental animals. Further understanding of the role of the AV in post-
operative outcomes following TDL is required.  
 
Adjunctive Procedures to Thoracic Duct Ligation: 
 In 2004, Fossum reported the use of subtotal pericardectomy (SP) in combination 
with TDL in dogs and cats with naturally occurring IC and was associated with greatly 
improved success rates for resolution compared with TDL alone. These results have since 
been corroborated in additional clinical reports using the combination of SP + TDL with 
a success rate of 84% (39/45) (pooled data) in dogs with naturally occurring IC. Although 
the theoretical benefit of SP is controversial it is clear that the combination of SP + TDL 
will consistently improve resolution of naturally occurring IC in dogs and cats. 

Cisterna chyli ablation (CCA) is not performed as commonly as SP as an 
adjunctive technique to TDL despite at least equivalent or potentially superior results to 
TDL + SP. Lymphatic hypertension caudal to the location of TDL occurs and may result 
in the formation of collateral channels around the TDL site, resulting in recanalization of 
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the TD and recurrence of chylous effusion.  The stimulus for collateral lymphatic channel 
formation is greatly reduced following CCA and was the impetus for developing this 
adjunctive technique.  Recently a single, paracostal approach has been described for CCA 
+ TDL with encouraging results and reduced morbidity as an intercostal thoracotomy is 
not required.  As the cisterna chyli is the main lymphatic reservoir for chyle flow into the 
TD, perhaps additional efforts and attention should be focused on CCA techniques in the 
treatment of IC. 
 
Role of Lymphangiography in Surgical Treatment: 
 Lymphangiography or computed tomography-lymphangiography has been 
advocated when performing TDL to maximize the chance of surgical success. It can be 
performed via direct cannulation of an intestinal lymphatic, or accurate lymph node 
injection (e.g. cut-down to popliteal, percutaneous, or ultrasound-guided median iliac 
injection). Pre-operatively it can provide anatomical detail and location of TD anatomy 
guiding surgical technique and post-operatively it can confirm complete TD occlusion.  

The utility and accuracy of lymphangiography have been questioned as dissection 
alone around the caudal TD of cats was shown to prevent cranial flow of contrast 
medium when direct post-operative lymphangiography was performed.  This finding, 
along with the technical challenges, additional anesthesia/surgical time and increased 
patient morbidity, have made lymphangiography a seldom performed technique in recent 
studies on the surgical treatment of naturally occurring IC. 
 
Future Investigation: 

The prognosis for dogs with naturally occurring IC is good with a reported 
success rate of ~84% following surgical treatment in the recent veterinary literature. The 
development of minimally-invasive techniques have reduced post-operative patient 
morbidity and hospitalization. Future investigation should focus on developing a greater 
understanding of the pathophysiology of naturally occurring IC, however, the rare 
occurrence of this disease makes this challenging.  Continued refinement of current 
surgical techniques and development of novel, minimally invasive techniques may 
further improve success rates.  

The prognosis for cats with naturally occurring IC remains guarded and further 
study is required. 
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