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Chylothorax is a potentially life-threatening form of pleural effusion containing lymphatic fluid. Its
etiology may be either traumatic (either post-operative or a direct result of injury), a congenital abnormality
of the thoracic duct, or non-traumatic. This is a case report of a left iatrogenic chylothorax, which developed
2 days after internal jugular vein catheterization, in a patient with 50% total body surface area (TBSA) burns.
This complication was treated successfully by tube thoracostomy and oral supplementation with a low fat,
high carbohydrate, high protein diet. Further, the authors review the etiology, pathogenesis, clinical presen-
tation and recommended management of catheter-related chylothorax.
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Chylothorax is a relatively uncommon, but
potentially life-threatening disorder with profound
respiratory, nutritional and immunologic consequences.
It is usually caused by a traumatic injury to the
thoracic duct or one of the other major lymphatics in
the thorax(1-3).

Catheter-related chylothoraces have only
occasionally been reported(4-6) despite the frequent
use of the central veins for total parenteral nutrition
(TPN) and hemodynamic monitoring. An additional
indication for central venous catheterization is present
in burn patients who require massive fluid resuscita-
tion. In the present paper, the authors describe a case
of iatrogenic chylothorax after internal jugular vein
catheterization in a major burn patient, and a review of
iatrogenic chylothorax.

Case Report
A 58-year-old man with clinical burn wound

sepsis was admitted to Siriraj Burn Unit, Siriraj Hospital,
in Bangkok, Thailand. He was referred from a rural
hospital with a diagnosis of burn wound sepsis. The
patient had sustained a 50% body surface area flame
burn with a concomitant right hemothorax following
an automobile explosion. His right hemothorax was
managed by continuous drainage of the pleural space
with thoracostomy tube. On the day following admis-
sion to our burn unit, the dead tissues on his burn
wounds were removed by tangential excision (Fig. 1).
On postoperative day 3, the patient developed a high
fever and a leukocytosis. A central venous line in his
left femoral vein was removed due to erythematous
change. A replacement catheter was inserted into the
left internal jugular vein at the junction of the sternal
and clavicular heads of the sternocleidomastoid muscle
as shown in Fig. 2. The next day, the patient became
tachypneic, dyspneic, and hypoxic. Breath sounds over
the left chest were decreased on auscultation compared
with the right chest. A plain chest radiograph revealed
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near-total ground-glass appearance of the left hemi-
thorax with minimal shift of trachea to the right (Fig. 3).

A diagnostic thoracentesis was performed,
which yielded a milky pleural fluid (Fig. 4). On labora-
tory analysis, it demonstrated 95,378 red blood cells/μl
and 76,000 white blood cells/μl (82% lymphocytes, 18%
monocytes/macrophages). The lactate dehydrogenase
(LDH) of the fluid was 204 U/L, sugar was 115 mg/dl,
protein was 3.4 g/dl, and amylase was 55 IU/L. The
triglycerides were 485 mg/dl and total cholesterol was
40 mg/dl. A standard 30 French thoracostomy tube was
placed into his left pleural space and 1400 milliliters of

Fig. 1 Characteristic of burn wound Fig. 2 Internal jugular vein catheterization

Fig. 3 Left hemothorax with minimal shift of trachea to the
right

Fig. 4 Iatrogenic chylothorax

pinkish, milky-appearing chylous fluid was drained. The
patient symptomatically improved immediately after
the thoracostomy tube insertion, however; he went on
to require mechanical ventilatory support due to burn
wound sepsis. He was then placed on a low-fat, high-
protein, high-carbohydrate enteral diet. Thoracostomy
tube output decreased rapidly over the following four
days (1400 ml on the first day, 700 ml on the second
day, 240 ml on the third day and less than 50 ml/day
from the fourth day). The color of fluid also changed to
a clear, yellow color 4 days later. Due to burn sepsis, he
required mechanical ventilatory support. The chest tube
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was removed on the seventh day, and no recurrent
effusion was noted on the follow-up chest radiograph
in the burn ICU. The patient died 10 days later, ultimately
succumbing to burn wound sepsis.

Discussion
Chylothorax is a life-threatening form of

pleural effusion. Its etiology may be either a traumatic,
iatrogenic or congenital anomaly of the thoracic duct(1).
Usually, the thoracic duct arises from the cisterna chyli
at the first lumbar vertebra level. It travels upward
through the abdominal and chest cavities and extends
behind the left subclavian artery up to 4 cm above the
clavicle. It then angles forward acutely and enters the
venous system near the junction of the left subclavian
and internal jugular vein. Iatrogenic chylothorax due
to central venous catheterization have rarely been
described in the literature. The degree of injury varies.
It may involve disruption of the thoracic duct, catheter-
induced intrinsic thrombosis of lymphatic-venous
system or extrinsic venous compression from the
extravasated fluid(4-7). Venogram and the time elapsed
before chylothorax appears helpful to differentiate
among them.

Previous publications have reported that a
latent period of less than 2 weeks and rarely more than
a month(8-9) often elapses between the trauma and the
appearance of chylous fluid. In this patient, there was
a delay of only 1 day before the chylothorax became
clinically apparent. Given such a short latent period,
the most likely cause is direct injury of the thoracic
duct. The principal function of the thoracic duct is to
convey absorbed fat, and predominantly triglyceride
and cholesterol, from intestinal lymphatics into the
venous circulation. Chyle fluid is milky in color, odor-
less, exudative, bacteriostatic and lymphocyte pre-
dominant.

The diagnosis is based on the lipid composi-
tion of the fluid (high triglycerides, lymphocyte pre-
dominance and the presence of chylomicrons with low
cholesterol(2). In addition, the lipid profile differentiates
chylothorax from pseudochylothorax, a fluid with a
chyle-like appearance but with no lymphatic connection,
containing very high concentrations of cholesterol but
no triglycerides or chylomicrons. Pseudochylothorax
can develop when fluid is present for a long time in the
pleural space or in the setting of fibrotic pleura.

It is possible to differentiate chylothorax from
empyema by a screening triglyceride level. Triglyceride
level in pleural fluid greater than 110mg/dl has a 99%
chance of being chylous in origin, as opposed to a 5%

chance with level less than 50 mg/dl. Further lipopro-
tein analysis should be done if the results are indeter-
minate(10). The initial treatment for chylothorax consists
of thoracostomy drainage and dietary manipulation.
Three possible dietary options have been utilized
in treating patients with chylothorax. Fat-free, high-
protein, high-carbohydrate diets, high-protein, high-
carbohydrate diet using medium chain triglycerides as
a sole source of fat, and bowel rest with TPN are three
dietary methods which have been proposed. All have
been applied successfully in the reported catheter-
related chylothoraces(9). Previous studies have demon-
strated an advantage of TPN over enteral nutrition in
treatment of chylothorax(11). The principle of reduction
of chyle production drives the various dietary mani-
pulations.

In the present case, the authors did not
choose bowel rest with TPN due to a spontaneous
rapid reduction of chyle output and absence of severe
metabolic or immunologic consequences. The authors
utilized a low-fat, high-protein, high-carbohydrate diet
initially, with observation of the daily chyle output
from the thoracostomy tube. In addition, judicious use
of PEEP in this patient might have helped seal the
injured thoracic duct against the pleura, as described
by Kurtz and Hsu(12).

Usually, the conservative treatment should
be attempted for 2 weeks. Surgical intervention should
be considered when the following criteria are met: (1)
chylous drainage for more than 14 days; (2) drainage
greater than 1,500 ml/day for adults or greater than
100ml/year-age/day for children over 5 years of age;
(3) metabolic complications(13). Once the decision to
perform surgery is made, thoracic duct ligation, often
by supradiaphragmatic approach, is generally the
most favored approach. Unfortunately, difficulty in
identifying the leaking site frequently complicates
the procedure. In this situation, the pleurodesis or
pleurectomy to obliterate the pleural space might be
considered. Pleuroperitoneal shunting has also been
performed with success, but mainly for non-traumatic
chylothorax(14).

On the basis of this clinical report and of a
review of the literature, it is concluded that adequate
conservative management should be initially the treat-
ment of choice. Surgical treatment should be reserved
for the cases in which clinical improvement does not
occur within 2 weeks.
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