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‘ SUMMARY : The chylothorax is a serious and often life-threatening clinical entity. Optimal mancge-
L ment of this problem has not been well defined to date.
We have reviewed an experience about management of chylothorax at our department for a patient
who has abounded chylothorax due ro surgery.

‘ The anatonty and physiology of thoracic duct are described and a plan for the effective management of

v chylothorax is presented.
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INTRODUCTION

Chylothorax is the presence of lympathic fluid
in the pleural space resulting from a leak of the tho-
racic duct or one of its major divisions. This conditi-
on is being recognized more {requently, after both
cardiac and gencral thoracic surgery (6).

The ideal teatment of chylothorax is not well
cstablished. It's ctiologics are diverse and the type
and timing ol diagnostic and therapeutic procedu-
res are different (3. 6).

Because of chylothorax is an unusual entity,
personal experience. therefore is limited and the
management strategy is not clear. Increased un-
derstanding of the physiology. pathogenesis. diag-
nosis and management of chylothorax have decrea-
sed the initial % 50 mortality to a mortality of % 10
in major medical centers (6).

We have reviewed an experience about mana-
gement of chylothorax at our depariment for a pati-

ent who has abounded chylothorax due 1o surgery.
The anatomy, physiology and dieseases of thoracic
duct are described and a plan for the effective mana-
gement of chylothorax is presented.

A rationale for the treatment of this difficult cli-
nic problem is based on the anatomy and physio-
logy ol thoracic duct and needs exact knowlodae
about total parenteral nutrition (4, 6).

ANATOMY OF THE THORACIC DUCT

Embriologically the thoracic duct is the bilate-
ral structure therefore, it may develope dilTerent
anatomical patterns. Many minor variations occur
in tymphatico-venous anastamosis. A rich collate-
ral network exists, which may permits ligation ol
thoracic duct at any point in it's course (6).

Most commoly, the duct originates {rom the cis-
terna chyli at the level ol second vertebra in the
midline (lympatics from the lower limps and pelvis
and the bowel lacteal vessels drain into cisterna.
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The duct enters the thorax through the aortic hiatus
10 the right of the midline and is covered by the aor-
ta. In the fower thorax. it lies between the aorta and
the azygos vein and is behind the esophagus and
more superiorly behind the subclenus anterior
muscle insertion and empties into the junction of
the leftintrenal jugular and subclavian veins (6).

The right Iymphatic duct receives lymph from
the right side of head and neck. the right arm and the
right side of the chest and both lungs. The duct
opens into the right jugulosubclavian angle: it may
asingle channel or its tributaries. are important col-
lateral channels.

The thoracic duct has a muscular wall control-
led by the autonomic nervous system, that contains
multiple valves to prevent backlow (6).

PHYSILOGY OF THE THOROCIC DUCT

The forward or upward flow of chyle is maintai-
ned by several lactors.,

1- The inflow ol the chyle into the facteal system
creates a vis a tergo which in wirn is produced by the
intake of food and liquid into the intestine and is
augmented by intestinal movement.

2- The ncgative intrathoracic pressure on inspi-
ration, and the resulting gradient between this nega-
tive pressure and positive intra abdominal pressure,
hebps the upward tlow of chyle.

3- Muscular contraction of thoracic duct wall is
probably the most important factor. Contraction of
the duct wall occur every 10 to 25 em H20 and with
obstruction may rise (o 50 cm H20.

Simulation of distal cut end of vagus nerve cau-
ses contraction ol the thoracic duct and acetylcholi-
ne given intravencously in to the duct causces cont-
raction ol duct muscle with reduction of flow (3, 6).

The {low of the chyle varies greatly with meals

and is particularly increased when the fat content of

the food is high. Volumes of up to 2500 ml. of chyle
in 24 hours have been collected [rom the cannulated
human thoracic duct. The flow rate may range from
1410 110 ml. per hour. Aspiration of the chest may
result in the loss of between 2 and 3 liters of chyle
daily in presence of chylous fistula (6).

Water taken by the mouth can increase the tlow
ol chyle by 20% but this does not occur with intra-
venous intake. Starvation reduces the flow to a me-
re trickle of clear fymph.
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The rate of passage of ingested fat {rom the in-
testine to the systemic circulation is about 1.5 ho-
urs, with a peak absorption at 6 hours (3).

The composition and the charecteristics of the
chyle were shown in table | (6).

Component Amount (Per 100 ml)
Total fat 0.4-5¢

65-220 mg
221-59¢

Total cholesterol
Total protein

Albumin 1241 ¢
Globulin 1.1-3.6¢g
Fibrinogen 16-24 ¢
Sugar 48-200 ¢
Electrolytes similar toplasma

AMOUNT

Cellular eiements
400-6800 /mm>

Lymphocytes

Erythrocytes 50-600/ mm3
Antithrombin globulin =~ > 25 % plasma concentrate
Prothrombin > 25 % plasma concentrate

Fibrinogen > 25 % plasma concentrale

CHARECTERISTICS

Milly appearance with creamy layer on standing : cle
ars when fat is extracted by alkali and cther.

Fat globiiles stain with Sudan 111

Alkaline

Oderless

Sterile and bacteriostatic

Spesific gravity. 1.012-1.025

Table | : The composition and the characteristics of chyle.

ETIOLOGY OF THE CHYLOTHORAX

1- Congenital Chylothorax : Chylothorax
may be present after birth. Usually this condition is
associated with birth trauma. A congenital fistula
that becomes apparent once the infant is fed.

2- Traumatic Chylothorax : Penetrating or
nonpenetrating injuries o the thorax may cause the
rupture of thoracic duct. Injury at operation is com-
mon. Chylothorax has been reported following al-
most every known thoracic surgical procedures.
including operations on the aorta. esophagus. heart.
lungs and sympathetic nervous system. Before a
chylothorax becomes overt, there is a latent interval
of two to ten days. But some times weeks and
months elapse between the time of injury the onsel



of chylous pleural effusions. This is because. follo-
wing rupture of the duct, chyle accumulates to the
posterior mediastinum-the so called chyloma-and
finally ruptures through the mediastinal pleura.

3- Neoplastic Chylothorax : Bening cystes
and mors arising in the thoracic duct may produce
single or multiple cystlike space with chyle. The
thoracic duct may be secondarily involved by
lymphatic spread of abdominal and intrathoracic
cancer. The importance of involvement of the duct
by malignant discase is that some part of duct will
occasionally leak chyle (3, 6).

DIAGNOSIS OF CHYLOTHORAX

Diagnosis depends on the recognition of the
chyle once it has been aspirated from the chest.
Chyle is a milky liquid and in traumatic chylothorax
the chyle is frequently bloodstained at firs and this
may be misleading. On microscopic examination,
the presence of fat globules which clear with akali
and ether or stain with Sudan IIT and chylomicrons
are diagnostical. A low grade fever is usually pre-
sent. Radiographically the opacity of a chylous ef-
fusion is not charecteristic. A lymhangiogram may
help the diagnose the site of chyle leakage (3, 8).

TREATMENT OF CHYLOTHORAX

The spontaneous closurc of thoracic lymph fis-
tula is quite unpredictable. The crucial decision in
the management of such patient is how long to con-
tinue with a trial of conservative treatment. When
such therapy is instituted, oral feeding is stopped,
the stomach is kept empty with a nasogastric tube,
and feeding is done intraveously only. Intravenous
feeding replaces losses of tluid and electrolytes,
along with plasma and lipids (8).

Treatment of chylothorax can be divided into
three pats :

|- Conservative therapy
2- Surgical treatiment
3- Radiotherapy

Drainage of chylothorax is better done by a con-
tinuous tube method than by a intermittent aspirati-
ons, for the fung it should be expanded completely
to help to stop the leak (3).

The conservative treatment should be abondo-
ned if there is a loss of chyle ol more than 500
ml/day in an adult or more than 100 mi/day in a
child longer than two or thrce weeks (7).

In unilateral chylothorax the chest should be
opened on the side of effusion, when the effusion is
bilateral the right side should be explored firs. Sur-
gical exploration usually is done only 2-3 weeks
after of conservative therapy that has been not suc-
cesful. The proteins and the other blood clements
will be abnormal at this time and should be correc-
ted to the greatest possible extend before operation

(2).

To make it easy for the surgeon to [lind the lca-
king duct, the patient should be given 200-300 ml of
milk and crecam mixture by mouth 3-4 hours belore
the operation. It is the best to do a full posterolateral
thracotomy at the level of sixth or seventh interspi-
ce. As the milk and cream mixture has been absor-
bed and traveling upward in the duct by this time the
leak in the duct is casily identified by the steady drip
of milky [luid from the open end (6).

The best way to control leakage is 1o pick up the
leaking end with a forceps and ligate it in the event
of traumatic leak following a thoracic operation.
The leak will be near the operation site rather than
just above the diaphragm, and this is the area and
the level to be explored (6).

Pleuroperitoneal shunting has been used in the
treatment of chylothorax especially in nconatal
chylothorax and adult cases of traumatic and malig-
nant etiology (5, 7).

It has been reported that the radiotherapy was
succesful in the treatment of chylothorax in casc ol
mediastinal lymphoma or carcinoma. The irradiati-
on of pleural lymphatic with 2000 rad would be
helpfull in many cases (6).

A plan is shown for management of chylothorax
in table-2 (6).

CASE REPORT

The patient 21 ycars old man, presented at the ti-
me of admission with a complaint of dispnea. He
had a past medical history notable for antitubercu-
lous therapy for 14 months. Chest x-rays and com-
puted tomography showed a thickened parietal ple-
ura (Fig. 1).

The patient underwent decortication with a
right posterolateral thoracotomy. After the operati-
on the pathology about pleural picces and the lymph
nodes were reported as chronic pleuritis and tuber-
culous lymphadenitis.

The second day postoperatively. a chylous drai-
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Thoracentesis
Confirm Diagnosis
Chest Tubes
Conservative Management

Chest tube o suction

Central hiperalimantation

Wait 1J\m Weeks

Nonmzlignant; / ‘ \)\,h'.

Drainage Persist Drainage decrease
(>200.d) Q30 mld; Radiatien therapy:
Theracotomy
Duct ligation Confinue one week
Mass ligation
Pleurectomy
Sr,cp Persist
Remove chest tube
Medl;zlly unstable Madially stable
Plaral Theracotomy:
Peritoreal
Shumt

Table 2@ The Management of Chylothorax.
nage from the chest tube was noted. He was placed
on a low-fat dict. Chylous drainage persisted al a ra-
te of 800-1200 ml daily (Fig. 2).

On the postoperative day 10. the nutritional as-
sesment revaled a 6 ke weight loss since admission
and hypoalbuminemia was prescnt.

On the postoperative day 12, drainage continu-
cd. A Jeft subclavian catheter was placed and total
parenteral nutrition was initiated. The oral leeding
was stopped.

The milky appearance of chylous liquid disap-
peared but the chest wibe drainage continued serio-
usly at a high level averaging 1000 1o 1500 ml/day
for two months. He could not be reoperated duc to
his previous decortication.
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Fig - 1 : The thickened pleara on CT.
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Fig - 2 The persistent chylothorax in the 2nd operative day.

Two months alter this procedure, because the
volume ol drainage was substantial. a deep X-rav
therapy was appliced to the right hemithorax at the
level of the sixth and seventh vertebrac as 2400 rad
for three days.

A week alter X-ray therapy. he had no lurther
drainage (Fig. 3). The chest tube was removed and
oral feeding was initiated.

Fig - 3: The PA radiogram of the patient after the N-ray therapy.

DISCUSSION

[n the past. the chylothorax is an uncommon
problem. but with the increased incidense of chest
trauma and surgical procedures performed through
the pleural space on mediastinal structures. chylot-
horax occurs more freguently (3).



With the introduction of the thoracic duct ligati-
on by Lampson in 1948, the mortality rate from the
chylothorax decreased rom 30 (o 16.5 per cent. To-
day. the crucial decision in the management of the-
se pattents is when to advocate surgical interventi-
on (3).

Once the diagnosis ol chylothorax is establis-
hed. a course of therapy should be chosen which
will avoid the serious metabolic and immunologic
sequela widely known to this discase and a nutritio-
nal support should be begun carly. Non operative
measurcs are then instituted such as thoracentesis
and/or tube thoracostomy (4. 6).

[tis important to maintain the lung fully expan-
ded. as this will prevent the formation both of locu-
lated [luid collections and of u fibrothorax. Nutriti-
onal replacement can be managed best with intrave-
nous hyperalimantation. because any oral feeding
will increase the out put of fistula. There is no uni-
formity of opinion regarding the lenght of time that
conservative treatment should be given while ho-
ping for the fistula to seal. The recommended peri-
od ol 14 days as the maximum time for conservative
management appears Lo he appropriate. More pro-
longed conservative management is indicated in
some circumtances for contrindicate thoracotomy
(3). Inour case the operation is contrindicated be-
cause of previous decortication of patients.

The radiation therapy is recommended for the
paticnts il the underlying condition is malignancy.
Generally. radiation therapy 1o the amount of 2000
rad controls most cases of this variety of chylotho-
races (0).

On the contrary. in our case we applied a conser-
vative therapy consist of tube thoracostomy and pa-
renteral hyperalimantation for two months then the
radyotherapy is administered. The irradition suc-
cesslully controlled the chlous leakage.

We believe thal. this is the {irst casc in the litera-
ture, in which the usc ol radiotherapy has been desc-
ribed in traumatic chylothorax.
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