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LOOKING BACKWARD AND LOOKING FORWARD: REVISITING 
"CLINICAL USEFULNESS OF THORACIC DUCT CANNULATION" 

M.H. Witte

Departments of Surgery, Neurosurgery and Pediatrics, University of Arizona, Tucson, Arizona, USA 

ABSTRACT 

Over the past decade, there has been a 
resurgence of interest in the thoracic duct and 
central lymphatic system and its disorders, 
stimulated by advances in interventional 
magnetic resonance imaging techniques and 
urgent challenges in the clinical management 
of lymphatic malformations and lymphatic 
complications from congenital heart disease. 
The following chapter reprinted here written 
shortly after the formal founding of the dis-
cipline of lymphology and the International 
Society of Lymphology, describes early efforts, 
and also suggests future directions now being 
revisited and others yet to be explored (1). 
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duct at any point in its course is harmless and entirely without seque
lae. 

·The lymph circulation performs the vital function of collecting and
. tra1isporting excess tissue fluid and extravasated plasma proteins, ab
sorbed lipids, and other large molecules from the interstitial space back 
to the blood stream. In normal mammals, approximately 40% of the 
total plasma protein pool and a volume of fluid equivalent to the total 
plasma volume are returned to the blood via the thoracic duct every 
24 hours. 

Lymph nodes are an important subdivision of the lymphatic system 
but one which is functionally distinct. Lymphocyte and antibody pro
duction are prominent functions of this component, and immunological
l y  active cells and proteins reach the blood predominantly via the 
thoracic ducL 

Cannulation of the thoracic duct is a simple surgical maneuver that 
can be carr_ied out under local anesthesia (Fig. 1). The approach in 
the neck is similar to that used for scalene node biopsy (31, 39). If the 
venous end of the duct is not ligated at the time of the original proce
dure, the cannula is simply removed at the· bedside and a pressure 
dressing applied. Reoperation and lymphangiography confirm that the 
duct usually remains patent after removal of the cannula (11, 46). If 
leakage of lymph persists, the incision in the duct is repaired directly 
with line silk sutures. Rarely is it necessary to obliterate the lumen by 
ligation. 

During short periods of external lymph drainage when lymph flows 
at the normal rate of about I cc/min, losses of water and electrolytes 
are replaced by increasing the intake of salt-containing fluids by mouth. 
If the patient is unable to take adequate amounts of Jluid by this route, 

Fie. I-Technique for cannulation of the th oracic duct in the neck. i.v. = in nominate 
vcln; l.j.v. = internal jugular \'ein; s.v. = subclavian vein. (From Witte, C. L. et al. 

(49].) 

polyethylene or silostic 
) cotheter 

i. V.

36

Permission granted for single print for individual use.  
Reproduction not permitted without permission of Journal LYMPHOLOGY.



37

Permission granted for single print for individual use.  
Reproduction not permitted without permission of Journal LYMPHOLOGY.



38

Permission granted for single print for individual use.  
Reproduction not permitted without permission of Journal LYMPHOLOGY.



39

Permission granted for single print for individual use.  
Reproduction not permitted without permission of Journal LYMPHOLOGY.



40

Permission granted for single print for individual use.  
Reproduction not permitted without permission of Journal LYMPHOLOGY.



41

Permission granted for single print for individual use.  
Reproduction not permitted without permission of Journal LYMPHOLOGY.



capillary plexus which is in intimate contact with. high concentrations 
of biliary constituents, such"_. 

as sulfobromaphthalein (BSP) in transit 
from liver cells to biliary radicles (52). Low levels of protein and con
tent of BSP 45 minutes after injection (< 55% of plasma BSP) are· 
found in the lymph of patients . with sevet,e presinusoidal obstruction 
to portal blood ftow (advanced hepatic cirrhosis and severe congestive 
heart failure), particularly when the portal system is occluded (Fig. 

• 4) (48, 5!1).
Although the normal state of lipids in human thoracic duct lymph

has been clarified, little is known about pathologic conditions (28, 29).
Alterations in absorption and transport of .lipids can be examined di
rectly by chromatographic and other chemical studies of thoracic duct
lymph. 

Values of Po11 Pco2 and pH in thoracic duct lymph reflect respira
tory gas exchange in splanchnic tissues and differ from simultaneous
data obtained in arterial and c�tral or splanchnic venous blood (49).
These patterns may uncover metabolic and mia'Ocirculatory derange
ments in splanchnic tissues in a wide variety of clinical disorders as
sociated with altered gas exchange, e.g., septic and hemorrhagic shock,
hepatic cirrhosis and congestive heart failure.

The following case· reports• illustrate the diagnostic uses of thoracic
duct cannulation:

CAsE 1-A young man with a history of alcoholism presented with fever,
abdominal pain and ascites. Several weeks of hospitalization and an exhaustive
work-up failed to provide a specific diagnosis. Thoracic duct cannulation was
performed. Grossly hemorrhagic lymph which flowed at a rate of 4.5 cc/min
and an end pressure of 20 cm H2O indicated hepatic cirrhosis. Laparotomy
revealed active cinhosis and gtanulomatous peritonitis. Cultures of thoracic
duct lymph were subsequently positive for l\fycobacterium tuberculosis.

CAsE 2-During intensive treatment of acute pancreatitis, a middle-aged man 
without a history of alcoholic intake developed ascites and bleeding from
esophageal varices. Thoracic duct cannulation ,vas performed to control the
bleeding. and grossly hemorrhagic lymph flowed at an increased rate (5.5
cc/min) and end pressure (35 cm �O) favoring a diagnosis of hepatic cirrhosis.
Low levels of protein and BSP in lymph refiected increased formation of low
protein lymph in the extrahepatic portal bed from marked presinusoidal ob
atruction. As hepatocellular function was only m'ildly disturbed, these findings
led to suspicion o f  isolated portal system ocdusion superimposed on cirrhosis.
Exploratory laporatomy disclosed nutritional cirrhosis, gastroesophageal and
colonic varices and portal hypertension (35 cm H1O). Because of the massive in
flammatory reaction secondary to acute pancreatitis, portal decompression could
DOt be performed. At autopsy, the portal vein was patent, but the superior

• Dn. C. L Witte. W. R. Cole, L N. Chcssin and R. Bopp participated In the
atudy of these padenu. 
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