Chylothorax: diagnosis by lipoprotein
electrophoresis of serum and pleural fluid
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Chylothorax: diagnosis by lipoprotein electrophoresis of serum and pleural fluid. This report
describes a 31-year-old woman who underwent a technically difficult left pneumonectomy for
tuberculosis and developed thereafter a large left pleural effusion which was milky in colour. A
traumatic chylothorax was suspected, and the diagnosis was confirmed by simultaneous fasting
pleural and serum lipid studies and lipoprotein electrophoresis. The latter study was especially
helpful in confirming the chylous nature of the fluid in that it revealed a marked chylomicron
band at the origin; this was not present in the patient's serum nor in the pleural fluid of five
patients with other disease states studied as controls.

describes a young patient who developed a milky
left pleural effusion after a difficult left pneumonectomy for tuberculosis, and in whom simultaneous fasting serum and pleural fluid lipid and
lipoprotein electrophoretic studies proved of value
in confirming the chylous nature of the fluid.

The diagnosis of chylothorax is usually suspected
when milky fluid is removed at thoracentesis.
Another entity, however, the pseudochylous
pleural effusion, may be indistinguishable in appearance. It consists of a cholesterol-rich fluid
with low or absent triglycerides which results from
chronic pleural infection or inflammation (Roy
et al., 1967). The presence of fat globules stained
by Sudan dyes on microscopic examinations of
milky pleural fluid was thought to confirm the
diagnosis of chylothorax. However, this has been
shown to be incorrect by Denborough and Nestel
(1964). It appears, therefore, that only chemical
analysis of the precise lipid composition of milky
effusions can confirm their nature as truly chylous.
Chylothorax may arise spontaneously and without apparent cause, may occur as a result of
malignancies of the lung and mediastinum, or may
follow blunt or penetrating chest trauma (Bessone
et al., 1971; MacFarlane and Holman, 1972).
Chylous pleural effusions may also result from
various thoracic surgical procedures. Since the
thoracic duct crosses to the left of the spine between the fifth and seventh thoracic vertebrae, it
is especially vulnerable to traumatic injuries during
operation on the left hemithorax near the hilum,
including procedures on the heart and great vessels, and resections of the oesophagus and left lung
(Goorwitch, 1955; Selle et al., 1973). This report

Case report

A 31-year-old black woman was first discovered
to have active tuberculosis of the left upper lobe,
lingula, and left lower lobe in February 1969. She
was at that time admitted to the Tuberculosis
Section of the Division of Pulmonary Medicine at
this institution for treatment. After a brief spell
in hospital she was discharged on isoniazid and
ethambutol, but failed to take the tablets regularly.
Her sputum again became positive with radiographic progression and she was readmitted in
September 1969. After a period of sputum
conversion accomplished with rifampicin and
pyrizinamide, her sputum became positive again
and remained positive thereafter. A left pneumonectomy was therefore carried out on 17 October
1973. It was a technically difficult operation,
requiring an extrapleural dissection over the upper
lobe and lingula. No drainage tube was used post-

operatively.
By the tenth postoperative day, although the
98

patient was free of symptoms, fluid was seen to be
oozing from the surgical incision. Thoracentesis
revealed milky fluid, and a traumatic posloperative chylothorax was diagnosed. The fluid rapidly
reaccumulated, and it was considered to be important to confirm the diagnosis as simply and
expeditiously as possible.
To attempt a biochemical diagnosis, pleural
fluid and serum were simultaneously examined
with the patient in the fasting state for (1) cholesterol, (2) triglycerides, and (3) lipoproteins by
electrophoresis (Abell et al., 1952; Fredrickson and
Lees, 1966; Van Handel and Zilversmit, 1957).
The results of the cholesterol and triglyceride
determinations are noted below:
Serum
Pleural fluid
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(ORIGIN)
CHYLOMICRA
BETA
PRE-BETA
ALPHA

Cholesterol
175 mg/ 100 ml
(4-5 mmol/l)

96 mg/l00 ml
(2 5 mmol/l)

.~~~

Triglycerides
75 mg/I00 ml
538 mg/ 100 ml
(0 64 mmol/l)
(6 1 mmol/l)
The Figure shows the simultaneously determined
lipoprotein electrophoresis patterns in serum and
pleural fluid.
These studies revealed that the serum was clear
and that both its lipid and lipoprotein electrophoretic patterns were normal. The pleural fluid,
however, was lactescent and contained large concentrations of triglycerides. The lipoprotein
electrophoretic pattern of the pleural fluid showed
a marked chylomicron band at the origin, indicating the chylous nature of the pleural fluid.
In an attempt to ascertain the specificity of
these lipid studies for chylous effusions, pleural
fluid was obtained for study from five other
patients with non-milky pleural effusions. Three
had tuberculous effusions and two had bacterial
empyemas. The mean pleural fluid cholesterol was
72 mg/100 ml (19 mmol/l) in these five patients
(range 54-83 mg/100 ml (14-2-1 mmol/l)). Their
mean triglyceride concentration was 19 mg/ 100 ml
(0 2 mmol/l) (range 10-27 mg/100 ml (0-1-03
mmol/l)). Finally, on their lipoprotein electrophoresis, only a faint band at the level of beta or
pre-beta lipoprotein was seen without any chylomicron band at the origin.
Fortunately, in our patient chyle did not accumulate after the second thoracentesis. The patient
steadily improved and was discharged. Six months
after discharge her sputum was negative and no
evidence of fluid was noted on the chest radiograph. At present, three years after surgery, she is
entirely well.

Figure Electrophoretic pattern of serum (left) and
pleural fluid (right) lipids. Serum pattern is normal.
The pleural fluid reveals a marked chylomicron band.

Comments
This case illustrates a fortunately rare complication of resectional lung surgery, that is, chylothorax after a difficult left pneumonectomy. The
clinical course of our patient is typical of chylothorax following surgical trauma. The rapidity of
its development is related to the size of the
thoracic duct injury and the dietary intake of
fats. Surgical trauma to the thoracic duct usually
results in the development of chylothorax on the
seventh to 14th postoperative day, while chylothorax develops about six weeks after blunt chest
trauma. There is, however, a wide range of times
of onset, depending upon the severity of the
trauma. It is now believed that patients with
postoperative chylothorax will heal with conservative treatment within three to four weeks, that
is, without surgical reoperation and repair of the
thoracic duct (Randolph and Gross, 1957;
Schmidt, 1959). Bessone et al. (1971) recommend
that 'all patients with congenital, postoperative,
or traumatic chylothorax, in whom immediate
thoracotomy for the control of an associated
lesion is not required, should be managed by initially conservative methods'. Conservative management includes adequate pleural drainage and a
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fat-free, high-carbohydrate, high-protein diet, or
else the use of total parenteral alimentation.
The diagnosis of a chyle leak was confirmed
expeditiously and accurately in our patient using
simultaneous lipid studies of serum and pleural
fluid. The lipoprotein electrophoreses were especially helpful.
That the band noted on the electrophoretogram
is truly composed of chylomicrons has been well
established, and lipoprotein electrophoresis is now
done routinely according to accepted procedures
(Hatch, 1968; Lees and Hatch, 1963). The presence
of large amounts of triglyceride in a 'fasting'
pleural effusion implies the accumulation of triglycerides in the pleural fluid from previous meals.
Indeed, similar findings were published previously
by Albrink et al. (1955).
We feel, therefore, that confimation of a pleural
effusion as being chylous rather than pseudochylous can be accurately and simply achieved
by lipid studies, especially simultaneous fasting
lipoprotein electrophoresis of serum and pleural
fluid.
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