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'The contents of the thoracic duct in the 
human subject having never been obtained in 
sufficient quantity for the purposes of chemi
cal analysis, I resolved to avail myself of an 
opportunity which lately presented itself in 
the execution of a criminal at the Old Bailey. 

" I was enabled to commence operating upon 
the body one hour and a quarter after death 
and before it had become cold, although the 
thermometer stood considerably below 32° 
Falu., and the body had been exposed on 
the scaffold during one hour." 

(On the chemical analysis of the contents of 
the thoracic duct in· the human subject by 
G. Owen Reese, M.D., F.G.S., Physician to 
the Northern Dispensary. Philosophical Tran
sactions, Royal Society of London 1842, 
p. 81). 

Access to human thoracic duct lymph is no 
longer the problem it was in 1842. Shortly 
after the turn of the century, it became clear 
that the thoracic duct could be ligated with
out sequelae. By 1960 difficulties in collecting 
thoracic duct lymph had been overcome, and 
it was established that the duct could be safely 
cannula ted in the neck. Now that misgivings 
about manipulation of the duct in man have 
finally been resolved , examination of its flow 
and contents has become an important frontier 
in clinical investigation. -

Functioning as an appendage of the cardio
vascular system, lymph vessels carry out the 
vital operation of collecting and transporting 
plasma protein from capillary filtrate back to 

vessels which resemble and develop from veins. 
Lymphatics from the abdominal viscera and 
lower half of the body converge just below 
the diaphragm to form the cisterna chyli. 

From the cisterna the thoracic duct ascends 
as a single or double channel tluough the 
mediastinum into the left side of the neck 
where it empties into the angle of the jugular 
and subclavian veins. From its origin at the 
diaphragm to its termination in tl1e neck, the 
duct receives no important tributaries (except 
for a component of lung lymph) and is un
interrupted by the interposition of nodes. 
Under normal circumstances thoracic duct 
lymph derives almost entirely from the livr.r 
and from the extrahepatic portal bed in ap
proximately equal amounts. 

The thoracic duct is an extremely thin-walled, 
flimsy structure and its junction with the vein 
is often rather inconspicuous. Manipulation 
of such an unsubstantial structure requires 
patience and a gentle hand ; with experience, 
cannulation of the cervical portion of the 
duct may be carried out successfully in 80% 
to 90% of patients. Since a number of recent 
observations indicate that alterations in flow 
and composition of thoracic duct lymph are 
important components of disease in man, 
interest in thoracic duct lymph is no longer 
confmed to theoretical considerations. Details 
conc-erning ilie collection of thoracic duct 
lymph in man and the nature of information 
which may be derived from its study form 
ilie basis for this review. 

blood_- Normally about 40% of th~ total plasma- Anatomical Features of the Thoracic Duct 
protem pool plus a volume of flUid equal to Venous Junction 
plasma volume are returned to the blood via 
the thoracic duct every 24 hours. The system In most patients the duct forms a slightly 
comprises an extensive network of distensible inverted "U" on the dorsal aspect of the j 
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internal jugular vein and crosses the ventral 
aspect of the vertebral vessles, the thyro
cervical trunk, the phrenic nerve, and the 
scalenus anterior muscle. Jugular and sub
clavian lymph trioutaries empty into the 
thoracic duct at various distances from the 
latter's entry into the venous system. In 30 
dissections of the duct in man, Shafiroff 
found that the duct entered tJte terminai 
portion of the internal jugular vein in 63%, 
the subclavian vein in 23%, the angle between 
the two veins in 10%, and the innominate 
vein in 6%(1 ). 

The site and mode of entry of the duct into 
the venous system vary within certain limits. 
Ampullary dilatation of the duct just before 
its entry into the venous system is found in 
at least 50% of human subjects; two to three 
small ducts rather than a single trunk frequent
ly course from this ampulla to the junction 
with the venous system. Two valves near the 
1-v junction appear to be situated in order to 
prevent back:flow of blood from the venous 
system. According to Pflug and Calnan, the 
valves are unusually long and situated oblique
ly in the duct about 1 em from its termination 
(2). They appeared to remain competent, even 
when the duct is fully distended. Differences 
in the tension of the vein wall seen to de
termine whether the valves are open or closed. 
On the · vein side, a single larger valve at the 
junction of the jugular with the innominate 
vein overlies the opening of the thoracic duct. 
ln normal man the diameter of the duct in 
the neck averages about 2 to 3 mm, and the 
duct wall thins out as it approaches the 1-v 
junction (3). 

Layers corresponding to the interna, media, 
and adventitia of a vein can also be identified 
histologically in the mammalian thoracic duct, 
although they are much less substantial in the 
latter. There are species differences with re
spect to the amount of smooth muscle in the 
media. 

Anesthesia [or Cannulation 

While either general or local anesthesia may 
be utilized, the latter is preferred in most cases; 
preanesthetic medication is usually helpful. 
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Fig. l Cannulation of the thoracic duct. 
1. Internal jugular vein - 2. Common carotid artery 
3. Sternocleidomastoid muscle - 4 Thoracic duct 
5. Cannula in thoracic duct - 6. Subclavian vein 
7. Left clavicle. 

According to Werner conduction and "infiltration 
anesthesia may be combined in the following 
manner (4). After a preliminary injection of 
local anesthetic into the region in which the 
transverse cutaneous nerve emerges from be
hind the left sternocleidomastoid muscle (SCM), 
the anesthetic is infiltrated subcutaneously 
along the line of the proposed incision, that 
is, a finger-breadth above and parallel to the 
inner end of the left clavicle. During the sub
sequent dissection, anesthetic is injected into 
the SCM and into the deep cervical fascia. 

Exposure and Cannulation of the Duct (Fig. 1) 

Most surgeons prefer to position the patient 
with the neck hyperextended with a pillow in 
the midline between the shoulders; the oper
ating table is tilted so that the head end is 
elevated (in order to lower distension of the 
cervical veins). While some prefer to turn the 
head slightly to one side or the another, other 
surgeons flnd the midline position most satis
factory. 
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In preparing and draping the lower left side of 
the neck, it is useful if the skin towel placed 
over the patient's head and face · is fastened 
at the uppe.r end of the field to an instrument 
tray (Mayo stand). A 4-cm skin incision is 
made about one fingerbreadth above and 
parallel to the inner end of the left.clavicle, 
the incision is carried down through the plat 
platysma. The interval between the sternal 
and clavicular heads of the SCM is then identi
fied, and the sternal portion is freed up and 
retracted medially. The lateral head may be 
divided if additional exposure is necessary. 
With the omohyoid muscle retracted laterally 
and superiorly, the deep cervical fascia is 
opened carefully, and the lateral border of 
the internal jugular vein is identified. The vein 
is then gently dissected to its junction with 
the subclavian so that it may be retracted 
medially. The tenninal ampullary dilatation 
of the thoracic duct is then exposed by 
extremely careful dissection of the loose 
areolar tissue behind and/or lateral to the 
lowest portion of the internal jugular vein. 
The duct is gently cleared of surrounding 
tissue for a distance of about 1 em, and with 
the help of a small right angle clamp, a liga
ture is placed around it for gentle retraction. 
A small opening is then made in the duct 
with iris scissors. To avoid retrograde bleeding, 
the opening in the duct should be placed far 
enough (at least 1 em) from the thoracic duct
venous junction to insure the interposition 
of a competent valve between the junction 
and the duct opening. (In patients with long
standing dilatation of the duct, this valve may 
be incompetent). A plastic catheter (silastic 
is considered the least likely to clot)" is then 
inserted in a retrograde direction into the 
duct, and the ligature is tied to secure the 
cannula in place. Resistance to passing the 
cannula into the duct is usually encountered 
quickly due to the presence of a valve. For 
this reason it is not possible to place more 
than a few millimeters of. tubing into the duct. 
Under no circumstances should the cannula 
be passed forcibly as the thin-walled duct is 
easily perforated. When the duct is distended 
and the valves have become incompetent, 
retrograde bleeding from the venous end of 

the duct during cannulation can be avoided 
by temporarily placing a second untied ligature 
close to the venous junction for gentle re
traction. 

Various techniques have been used in a 
attempt to avoid kinking of the cannula and/ 
or its accidental withdrawal. Some surgeons , 
prefer to bring the cannula out tluough a I 
subcutaneous tunnel exiting several centi-
meters away from the skin incision. Others 
bring the tubing out through the incision and I 
then suture a coil to the skin. lf the lateral 
head of the SCM has been divided, it should 
be resutured and the platysma approximated " 
with one or two sutures. The skin is closed J 
in the usual manner without drainage. 

When plans call for intermittent sampling of 1 
lymph, the technique described here can be 
modified to allow lymph to flow or be pump-
ed into the venous system (10). Tllis requires 
an indwelling venous cathether which is con
nected to the cannula in the thoracic duct by 
means of external tubing. At times, and de
pending on the anatomical arrangement of 
the duct, intermittent sampling can also be 
accomplished by inserting the cannula into a 
side branch of the thoracic duct (11). 

Prior to removing the cannula, it may be im
portant (particularly in patients with excessive 
flow rates). to raise the level of the draining 
end for 6 to 12 hours in order to impair flow 
and promote rerouting of lymph into tl1e 
venous system tluough collateral pathways. 
Most investigators then sinlply remove the 
cannula at the bedside and apply a snug pres
sure dressing with an elastic bandage for 2 
to 3 days. Drainage usually stops within a 
few hours in patients for whom flow rate 
was normal. Other surgeons prefer to reopen 
the wound in the operating room, identify 
the duct, remove the cannula, and close the 
incision in the duct with fme vascular sutures. 

Replacement Therapy 

During short periods of external lymph 
drainage, when lymph flows at a normal rate 
of I cc per minute or less, loss of water and 
electrolytes may be replaced by increasing 
the oral intake of salt-containing fluids. At 
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times,. lymph may be cooled and returned to 
the patient by mouth. If adequate amounts of 
fluid cannot be given by the oral route, salt
containing solutions (Ringer lactate, isotonic 
saline, or plasma) are administered intraven
ously. Intravenous administration of albumin 
is usually not required. Hematocrit is de
termined 2 to 3 times daily as a useful guide 
to fluid replacement. When lymph flow is 
excessive, careful replacement is viM. Under_ 
these circumstances monitoring the fluid 
balance is managed best with the patient on 
a metabolic bed scale or in a clinical research 
or intensive care unit. The volume and com
position of the fluid administered intraven
ously is then determined by vital signs, hema
tocrit, central venous pressure, urinary out
put, BUN, and serum content of electrolytes 
and protein. When large volumes of lymph 
are drained, protein depletion can be avoided 
by intravenous administration of albumin , 
plasma or anticoagulated lymph in sufficient 
amounts. 

Complications 

The most frequent complication is accidental 
displacement of the cannula from. the lume~ 
of the duct. Lymph flow may cease however, 
even though the end of the cannula remains 
fixed in the duct. This is usually caused by 
kinking of the tubing followed by formation 
of a clot. In this event a sterile wire suture 
may be introduced into the cannula to with
draw the clot and reestablish flow. Attempts 
to reestablish flow by forcible injections of 
heparinized saline or any other fluid into 
the duct may be hazardous since the force 
of the injection usually serves to dislodge the 
internal end of the cannula from the duct. 
Some accumulation of chyle in the wound, 
in the pleural cavity, or in both locations oc
curred in about 20% of patients according to 
some early reports; both problems usually 
resolve spontaneously (8). Th e incidence of 
pneumothorax after thoracic duct cannulation 
is unknown, but all patients should undergo 
radiographic examination of the chest post
operatively to determine if this has occured. 
In patients for whom the flow rate of thoracic 
duct lymph is not excessive, neither acute nor 
chronic problems due to lymph stasis have 
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beeri reported following cannuJation. Postoper
ative lymphangiographic studies have confirm
ed that the duct u sually remains patent after 
removal of the cannula (12). Should the leak
age of lymph continue after removal of the 
cannula, however, ligation of the thoracic 
duct may be carried out in most patients with
out sequelae. On the other hand, experience 
in patients with Laennec's cirrhosis and an 
excessive rate of lymph flow has shown that 
ligation of the duct may be hazardous, result
ing in either hemorrhage from esophageal 
varices, exacerbation of ascites, or both (13). 

A small proportion of patients complain of 
low back pain upon removal of the cannula 
and application of a pressure dressing. This pain 
usually subsides gradually but may be relieved 
immediately by reestablishing lymph drainage. 
This suggests that such pain is due to sudden 
stretching of the retroperitoneal lymph trunks 
(14). 

Information from Studies of Thoracic Duct 
Lymph 

lnformation concerning an almost endless 
variety of physiological and pathophysio~?gi
cal problems can be obtained in man through 
studies of thoracic duct lymph (15-19). A 
partial list of normal lymph constituents and/ 
or pharmacologically active substances studied 
to date in man under various conditions in
cludes the following: lipids, fat-soluble vita
mins, proteins and amino acids, urea, clotting 
factors, enzymes (particularly those formed 
in the liver and gastrointestinal tract including 
the pancreas), respiratory gases, and immuno
logically active cells and protein. Among the 
abnormal constituents found in patients with 
various disorders are tumor cells (particularly 
in abdominal neoplasia, Hodgkin's disease 
and other lymphomata), Whipple cells, bili
rubin, and bacteria. Abnormally large lymph 
flows are found in patients with system ic or 
portal venous circulatory congestion who 
convert plasma into lymph at an abnormally 
high rate. In such patients the volume of 
excess lymph can amount 3 to 4 times the 
blood volume in a 24-hour period, a derange
ment which appears to underlie some com· 
mon clinical manifestations of these disorders. 
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