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Thoracic duct changes in schistosomal
hepatic fibrosis
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SUMMARY The changes in the thoracic duct were studied in schistosomatic hepatic fibrosis,
particularly in cases with ascites. The postmortem findings, lymphangiography, and clinical
thoracic duct cannulation showed that, particularly in cases with ascites, the thoracic duct is
dilated, pressure within is raised, and the lymph flow is increased. The significance of these
findings is discussed in relation to the site and the treatment of ascites.

Dumont and Mulholland (1962) observed that
cannulation of the thoracic duct in patients suffer-
ing from Laennec's cirrhosis effected results com-
parable with porta caval shunt. Madden, Lore,
Gerold, and Ravid (1954) showed that in cirrhosis
there is an obstruction to the hepatic venous
outflow which produces an increase in the
sinusoidal pressure, and Hyatt, Lawrence, and
Smith (1955) demonstrated that the augmented
sinusoidal pressure led to an increase in hepatic
lymph formation. The same authors compared
the protein content of hepatic lymph to that of
plasma and found it to be similar. The absorption
of fluid rich in protein in the peritoneal cavity is
mainly by the lymphatics (Allen and Vogt, 1937;
Hahn, Miller, Robscheit-Robbins, Bale, and
Whipple, 1944; Courtice and Steinbeck, 1950,
1951): the chief peritoneal lymphatic drainage
pathways are the diaphragmatic vessels (Higgins
and Graham, 1929; Lemon and Higgins, 1929;
Simer, 1944 and 1948), which in turn pass to the
thoracic and right ducts (Bolton, 1921). Dumont
and Witte (1966) showed that the thoracic duct
flow in patients suffering from Laennec's
cirrhosis is 10 to 15 tim s that of the normal, and
that the thoracic duct becomes dilated with
inicompetent valves.

In contrast to the postsinusoidal obstruction
in cirrhosis, schistosomal hepatic fibrosis carries
a presinusoidal obstruction (Ramos, Saad, and

Leser, 1964; Salah, 1962; Badawi, Nomeir, and
Zaher, 1962), as judged from the intrasplenic and
wedged hepatic vein pressures. The present study
was undertaken to study the changes in the
abdomino-thoracic lymphatics in schistosomal
hepatic fibrosis.

Methods and Material

The work comprised postmortem studies, lym-
phangiography, and thoracic duct cannulation.

POSTMORTEM STUDY
Thirty-six cadavers were selected. Complete
clinical data and investigations were recorded.
Ten were cases of schistosomal hepatic fibrosis
with ascites and five with variceal haemorrhage;
five were chronic schistosomal hepatic fibrosis
with neither ascites nor haemorrhage; six cases
were of heart failure; and 10 were chosen as
controls in which the cause of death was massive
coronary occlusion or trauma.
The thoracic duct in each was exposed by

the method of Van Pernis (1949). Before
dissection, one of the lumbar trunks was cleared,
cannulated with a fine polythene tube and injected
with warm barium gelatin solution at a pressure of

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.11.1.74 on 1 January 1970. D

ow
nloaded from

 

http://gut.bmj.com/


Thoracic duct changes in schistosomal hepatic fibrosis

15 to 20 cm. After complete filling of the thoracic
duct, the specimen was cooled in ice-cold
solution at 4 °C. The thoracic duct was completely
separated from the surrounding tissue by careful
dissection, taking care in identifying the small
tributaries which were sometimes found to be
communicating with the venous system or lym-
phatic channels. The volume of the isolated
thoracic duct was determined by immersing it in
a calibrated vessel and noting the amount of fluid
displaced.

LYMPHANGIOGRAPHY
Twenty-one cases were submitted to the investi-
gation. Five were normal and acted as controls,
10 were of schistosomal hepatic fibrosis with
ascites, and six were of the same condition but
with variceal haemorrhage.
The inguinal lymph nodes were used as the

portal of entry, following the method of Hall and
Krementz (1967), through a 21-gauge needle at a

rate of 1 ml every 10 minutes. Each patient
received 20 ml of iodized oil pumped auto-
matically on both sides.

THORACIC DUCT CANNULATION
Ten cases of schistosomal hepatic fibrosis with
ascites were operated upon. General or local
anaesthesia was used. The thoracic duct was
exposed on the left side of the neck and cannu-
lated with a polythene tube of 1 mm internal
diameter. The lymph was allowed to flow freely
into a sterilized bag. The pressure in the thoracic
duct was determined by connecting the end of
the tube to a spinal manometer containing
heparinized saline and using the clavicle as a base
line. The reading obtained is referred to as the
occlusive thoracic duct pressure. In a few cases, a
non-occlusive thoracic pressure was obtained by
cannulating one of the collaterals of the thoracic
duct before cannulation. The lymph flow per
minute was determined, and samples of lymph

FIG. 1 Dissected thoracic duct specimens showing
normal appearance, mild ascites, moderate ascites,
and severe ascites.
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FIG. 2 Postmortem lymphangiograph ofdissected
thoracic ductfrom a haemophiliac. There is a lymph-
atico-venous communication with the azygos vein.

FiG. 3 Diagram showing the increase in volume
of the thoracic duct in the various clinicalpresentations
ofschistosomal hepatic fibrosis.

Fig. 4 Inigiiinal(left) lymphogramii
showing dlilatation, tort uosity,
and lengtheninlg of the abdomtini7al
lymttphatic vessels and retrograde
(right) lymiphogr-am showing
greatly dilated and tor-tuouts
abdominal lymphatics.
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Fig. 7 Lymphogram of the thoracic duct with an
angiomatous appearance.

Fig. 5 Retrograde lymphogram ofthoracic duct
showing dilatation and tortuosity.

Fig. 6 Lymphogram ofascitic patient showing
dilatation of thoracic duct.

and blood were obtained for analysis. Retrograde
lymphangiography was successfully attempted in
four cases.

Results

POSTMORTEM STUDY
The 20 cases of schistosomal hepatic fibrosis
showed dilatation of the thoracic duct compared
with the 16 cases of cardiac failure and normal
controls. Dilatation with tortuosity was maximal
in those with ascites. The cases with ascites were
grouped into mild, moderate, and severe accord-
ing to the volume of fluid withdrawn before the
dissection of the thoracic duct: 'mild' was defined
as less than 3 litres of fluid; moderate as 3-6 litres;
and severe more than 6 litres (Fig 1).
Lymphovenous communication was found in

two cases; both were of the chronic type with no
history of ascites or haematemesis (Fig. 2).
A volumetric study of the isolated thoracic

duct showed the maximal 'increase in severe
ascites to be twice to eight times that of normal
(Fig. 3).

LYMPHANGIOGRAPHY
The nodal lymphangiograms in cases of ascites
showed the abdominal lymphatics to be dilated
and tortuous (Fig. 4). Retrograde lymphangio-
graphy of four cases showed the thoracic duct to
be dilated and tortuous (Figs. 5 and 6), with
an angiomatous appearance in two cases at the
termination of the thoracic duct (Fig. 7).
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THORACIC DUCT CANNULATION
In the 10 cases submitted to operation, the
thoracic duct was found to be dilated at its
termination. The diameter varied from 0 7 to
1 2 cm, with an average of 0 93 cm. In six cases
the lymph was bloody. Table I shows the pressure
and flow data obtained in these cases. The in-
crease in pressure was two to fourfold that of
normal. Lymph flow varied from 3 to 9 ml/min,
with an average of 6-5 ml/min.

Case No. Thoracic Duct Flow Character
Occluding Pressure Non-occluding Pressure (mllmin)

1 50 - 5 Clear
2 43 - 7 Bloody
3 60 - 9 Clear
4 45 - 9 Bloody
5 40 15-5 8 Bloody
6 33 13 8 Bloody
7 7 7 5 Bloody
8 11 - 3 Clear
9 45 - 8 Bloody
10 21 5 3 Clear
Mean 35-5 10-1 6-5

Table I Flow and pressure data obtained in 10
thoracic fistula patients.

Discussion

This work shows that in schistosomal hepatic
fibrosis there is an increase in thoracic duct
lymph flow rate and pressure. The increased
lymph flow is secondary to rise in venous pressure
(Szabo, Magyar, and Papp, 1963). In Laennec's
cirrhosis, the source of increased lymph produc-
tion is the liver, as has been shown by many
authorities following ligation of the thoracic
inferior vena cava (Bolton and Barnard, 1931;
Grindlay, Flock, and Bollman, 1948; McKee,
Schilling, Tishkoff, and Hyatt, 1949; Volwiler,
Bollman, and Grindlars, 1950; Freeman, 1953;
Hyatt and Smith, 1954).
No analogous mechanism is present in pure

schistosomal hepatic fibrosis with presinusoidal
obstruction. Starling (1894) showed that on
ligation of the portal vein, a greater flow of
lymph was produced, and he pointed out that the
site of origin was the gastrointestinal tract. Such
a possibility is entertained in cases of schistosomal
hepatic fibrosis with ascites.

It is suggested that more lymph is formed in
these cases of schistosomal hepatic fibrosis and
that if there is a disparity between production
and clearance, ascites may be perpetuated or
initiated. This is demonstrated in dilatation of
the thoracic duct which may be ameliorated by
cannulating the thoracic duct.
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