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Introduction:

Chylothorax,
Chyle, thoracic ~ The etiology of chylothorax can be divided into a)Traumatic
duct b)Spontaneous and c)ldiopathic. Traumatic chylothorax, usually following

iatrogenic injury like oesophageal surgery accounts for0.3-5%. Non -
iatrogenic traumatic chylothorax are extremely rare (about 31 cases in the
last 20 years) so also chylothorax following thyroidectomy (0.5%-6%).
Here we present four cases of chylothorax each following a different
aetiology for their rarity.

Materials and methods:

The cases were manged in the department of cardiothoracic surgery. The
first case was a 36 yr old man who presented with right sided chylothorax
following a road traffic accident. The second case was a 55 yr old woman
who presented with left sided chylothorax following thyroidectomy for
follicular carcinoma thyroid. The third patient was referred following
pericardectomy for constrictive pericarditis with right sided chylothorax
and the last case developed bilateral chylothorax following thymectomy
for myasthenia gravis. All patients were placed on conservative treatment
with tube thorocostomy, low fat diet, medium chain fatty acid diet with
parentral nutrition and octreotide for atleast 2 weeks. All patients required
surgical intervention with ligation of thoracic duct. The intraop challenge
was to identify the leaking duct, which was overcome by instilling a high
fat mixture(indigenous), through nasogastric tube soon after induction.
Post operative period was uneventful.

Results:

Operative intervention provides prompt relief for those who fail initial trial
of conservative treatment. One should not wait too long before intervening
surgically as the waiting period causes malnourishment and metabolic
problem s which can interfere with recupertion.
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INTRODUCTION

Chylothorax is caused by an injury of the thoracic duct which is well protected inside the
chest. This explains the rarity of this condition. When chyle accumulates in the pleural cavity,
it may cause cardiovascular, respiratory, or nutritional complications[1]. The adverse effects
of chylothorax depend on the size of the leak, associated co-morbidities and management of
the patient. The etiology of chylothorax can be divided into a)Traumatic b)Spontaneous and
c)ldiopathic. Traumatic chylothorax, usually following iatrogenic injury like oesophageal
surgery accounts for0.3-5%. Non -iatrogenic traumatic chylothorax are extremely rare (about
31 cases in the last 20 years) so also chylothorax following thyroidectomy (0.5%-6%). Here
we present four cases of chylothorax each following a different aetiology for their rarity.

METHODS
The cases were manged in the Department of cardiothoracic surgery.
Case 1:

36 year old male was admitted in casualty following road traffic accident. On evaluation he
was found to have 8" and 9™ thoracic vertebra fracture with no neurological deficit. On
further investigation he was found to have right pleural collection for which intercostal
drainage was done. Milky fluid drained which on analysis showed elevated triglycerides, an
evidence of chylothorax.

Case 2:

55 year old female was admitted in surgery ward with complaints of thyroid swelling. On
evaluation was found have follicular carcinoma thyroid. She underwent total thyroidectomy
with lateral neck node dissection for the same in an outside hospital. In the post operative
period, she complained of shortness of breath, a chest x ray revealed left pleural collection.
Promptly an intercostal drainage was inserted, which drained milky white fluid. She was
referred with intercostal drainage to our department for further treatment.

Case 3:

45 year old female had undergone pericardectomy for constrictive pericarditis in an outside
hospital. Post surgery she developed right sided pleural effusion for which intercostal
drainage was done. The drained fluid was milky white which on analysis showed elevated
triglycerides. She was referred to our department for further treatment.

Case 4:

36 year old female came with complains of generalised weakness, drooping of eyelids. She
was clinically diagnosed to have myasthenia gravis. On evaluation showed elevated levels of
anticholinesterase receptor antibody. She was started on neostigmine and plasmapheresis
was done. She underwent thymectomy. In the post operative period there was persistent fluid
drainage in the drain tube, which turned milky white from third postoperative day after
starting the patient on oral diet. On fluid on analysis showed elevated triglycerides. Chest
Xray showed bilateral pleural effusion. Hence the patient had developed bilateral chylothorax
following thymectomy for myasthenia gravis.

All patients were placed on conservative treatment with tube thorocostomy, low fat diet,
medium chain fatty acid diet with parentral nutrition and octreotide for atleast 2 weeks. All
patients required surgical intervention with ligation of thoracic duct. The intraop challenge
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was to identify the leaking duct, which was overcome by instilling a high fat
mixture(indigenous), through nasogastric tube soon after induction. Post operative period was
uneventful.

Figl: Chest Xray showing right pleural effusion

si-ig2: CECT chest showing right pleural effusion
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RESULTS

We treated all our patient initially conservatively. Initial management of chylothorax aims to
decompress the pleural space and minimize chyle production by not feeding the patient via
the enteral route. Total parenteral nutrition may be needed if a low fat diet does not reduce
the volume of drained chyle[2]. Generally, a small chyle leak is managed conservatively. If
there is a heavy loss of chyle it may lead to complications and surgery could be necessary. It
is agreed that conservative management is advised for two weeks, unless thoracotomy is
indicated for another reason, in which case ligation of the thoracic duct can be carried out, or
unless the patient’s nutritional status deteriorates rapidly due to significant chyle drainage[3].

Operative intervention provides prompt relief for those who fail initial trial of conservative
treatment. One should not wait too long before intervening surgically as the waiting period
causes malnourishment and metabolic problems which can interfere with recupertion.

DISCUSSION

The thoracic duct anatomically extends from the cisterna chyli, which is located near the
second lumbar vertebra. It initially arises from the right side, then courses near the fourth
thoracic vertebra on the left side, and ultimately curves posteriorly to terminate in the left
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venous angle in the neck. However, the termination of the thoracic duct into the neck venous
system is highly variable[4]. It can terminate on the left side in the internal jugular
vein(46%), in the jugulo-venous angle(32 %), subclavian vein (18 %), external jugular vein,
vertebral vein, transverse cervical vein, brachiocephalic vein, suprascapular vein, innominate
vein, and in the right internal jugular vein (4 %). The right lymphatic duct is located at the
medial border of the anterior scalene muscle, and its course is similar (although shorter)
compared to the left side.

Traumatic chylothorax can develop following cervical, thoracic, or abdominal surgeries, due
to malignancy, or as a result of penetrating or blunt trauma. When injury occurs above the
fifth or sixth thoracic vertebra, it typically leads to left-sided chylothorax, whereas injury
below that level results in right-sided chylothorax. Chest X-rays may reveal pleural effusion,
and the drainage of milky white pleural fluid may suggest chylothorax. Injury to the thoracic
duct can happen through hyperextension of the spine, direct injury from vertebral fracture, or
direct cutting by the diaphragmatic crura.[5,6,7,8].

The likelihood of developing chylothorax escalates when thyroid surgery is coupled with
neck dissection (ND). After total thyroidectomy with central ND, the risk is approximately
0.5%. This risk increases to 5.1% after total thyroidectomy with lateral ND on one side, and
further to 6.2% after total thyroidectomy with lateral ND on both sides.

[8,9,10]. Chylothorax after thyroidectomy appears to be extremely rare and is reported only
anecdotally. Although the cervical chyle leak can be explained by lateral ND, the risk factors
and determinants of a chylothorax after thyroidectomy remain unknown. It appears that the
identification of the thoracic duct in cervical surgery does not play a major role in avoiding a
cervical or thoracic chyle leak.

Two pathomechanisms for acquired (iatrogenic) chylothorax are mentioned in the literature
[11]: (1) direct leakage due to traumatic injury during surgery, a notable amount of chyle
leaks directly from the base of the neck into the mediastinum [12], (2) increase of backward
hydrostatic pressure in the thoracic duct after duct ligation [13], causing the intraluminal
pressure on the duct increases to the point where a non-traumatic leakage of chyle is induced
or a secondary rupture of the thoracic duct occurs. [14].

Chylothorax in pericardectomy following constrictive pericarditis is possibly due to the
obstruction and disruption of the intrathoracic lacteals[15].

Chylothorax results from tear or rupture of thoracic duct or its branches and can occur after
various kinds of thoracic surgery. Bilateral chylothorax following transsternal total
thymectomy is an uncommon occurrence, but it can represent a significant complication..
Disruption of minor lymphatic channels in the anterior mediastinum which is remote from
thoracic duct is considered to be the cause of chylothorax. Bilateral chylothorax is an
infrequent complication following thymectomy performed through a median sternotomy and
Huang et al. reported that 3 out of 217 patients (1.38%) who underwent extended
thymectomy due to myasthenia gravis had postoperative chylothorax [16].

The diagnosis of chylothorax relies on clinical observations, which encompass postoperative
respiratory symptoms such as dyspnea, chest discomfort, or chest pain, alongside radiological
evidence of significant pleural effusions, which can be confirmed through standard chest X-
rays, CT scans, or ultrasound. The thoracic X-ray is the most frequently used standard
imaging modality for this purpose. Dyspnea could also be a result of other conditions, such as
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bilateral recurrent nerve paralysis, hypocalcemia or lung embolism [17], which is the reason
why this rare complication might be initially missed. Following diagnostic thoracocentesis,
the analysis of the milky fluid confirms the presence of chyle. Complications primarily
involve the loss of fluid, electrolytes, proteins, fats, fat-soluble vitamins, and lymphocytes,
particularly of the T-cell variety. Consequently, chyle leakage may result in metabolic
imbalances, nutritional deficiencies, and infections due to immunodeficiency. Chyle in the
pleural space can lead to cardiopulmonary compromise by compressing the lungs, causing a
mediastinal shift and distortion of the great vessels. [18,19]

Conservative treatment is generally the preferred therapeutic approach. The first step is a
diagnostic and therapeutic thoracocentesis with relief of respiratory symptoms.[20,21]
Additional therapy consists of nutritional modifications with the aim to reduce chyle
production and to prevent metabolic complications. Dietary options for managing
chylothorax include either complete fasting to allow for enteral rest, along with the
administration of total parenteral nutrition, or a high-protein, low-fat diet supplemented with
medium-chain triglycerides. Surgical intervention, such as duct repair, may be warranted in
cases of persistent fistulae despite conservative treatment, significant leakage, or associated
complications. Some authors propose a limit in quantity (>1 liter per day for 5 days) or time
of drainage (>2 weeks) for conservative treatment, but there is no international
consensus[22].

The primary goal of surgical management is to identify and ligate the thoracic duct, which is
the primary source of chyle. Identifying the thoracic duct is a crucial step in surgical
management of chylothorax, as it is the primary source of chyle and must be ligated or
divided to prevent further leakage into the pleural space. There are several methods for
identifying the thoracic duct during chylothorax surgery. One of the most common methods
is to perform a lymphangiogram prior to surgery. This involves injecting a contrast agent into
the lymphatic vessels and taking X-ray images to visualize the flow of lymphatic fluid. This
can help identify the location and course of the thoracic duct, making it easier to locate and
ligate during surgery. Another method for identifying the thoracic duct is to use
intraoperative ultrasound. This involves using a handheld ultrasound probe to visualize the
anatomy of the chest and identify the location of the thoracic duct. This technique can be
particularly useful in cases where the duct is difficult to locate using traditional surgical
techniques. Intraoperative injection of dye into the lymphatic vessels can also be used to
identify the thoracic duct. This involves injecting a small amount of dye into the lymphatic
vessels and watching for its appearance in the pleural cavity. This can help identify the
location and course of the thoracic duct, making it easier to locate and ligate during surgery.
In some cases, the thoracic duct may be identified based on its anatomical location. The duct
typically runs anterior to the vertebral bodies and posterior to the azygos vein, and can be
located by carefully dissecting the tissues in this area.

CONCLUSION

Approximately 25-50% of patients will require surgical treatment for traumatic chylothorax
[23]. Even though very rare, chylothorax should still be considered as a potential
postoperative complication in patients with respiratory symptoms after thoracic surgery.

Operative intervention provides prompt relief for those who fail initial trial of conservative
treatment. One should not wait too long before intervening surgically as the waiting period
causes malnourishment and metabolic problems which can interfere with recupertion.

1018 |Page



\ PANORAMIC AITIA IN CHYLOTHORAX
SEEI Ni SEEJPH Volume XXVI, 2025, ISSN: 2197-5248; Posted:04-01-2025

REFERENCES

1)Chamberlain M, Ratnatunga C. Late presentation of tension chylothorax following blunt
chest trauma. Eur J Cardiothorac Surg 2000; 18: 357-359

2) Pillay TG, Singh B. A review of traumatic chylothorax. Injury 2016; 47: 545-550

3) McCormick J, Henderson SO. Blunt trauma-induced bilateral chylothorax. Am J Emerg
Med 1999; 17: 302-304

4) Golden P. Chylothorax in blunt trauma: a case report. Am J Crit Care 1999; 8: 189-192

5) Seitelman E, Arellano JJ, Takabe K, Barrett L, Faust G, Angus LD. Chylothorax after
blunt trauma. J Thorac Dis 2012; 4: 327-330

6) Kumar S, Mishra B, Krishna A, Gupta A, Sagar S, Singhal M, Misra MC. Nonoperative
management of traumatic chylothorax. Indian J Surg 2013; 75: 465-468

7) Ikonomidis JS, Boulanger BR, Brenneman FD. Chylothorax after blunt chest trauma: a
report of 2 cases. Can J Surg 1997; 40: 135-138

8) De Gier HH, Balm AJ, Bruning PF, Gregor RT, Hilgers FJ. Systematic approach to the
treatment of chylous leakage after neck dissection. Head Neck. 1996;18(4):347-51.

9) Gregor RT. Management of chyle fistulization in association with neck dissection.
Otolaryngol Head Neck Surg. 2000;122(3):434-9.

10) Lee YS, Nam KH, Chung WY, Chang HS, Park CS. Postoperative complications of
thyroid cancer in a single center experience. J Korean Med Sci. 2010;25(4):541-5.

11) Tian W, Li ZY, Wang P, Lin XB. Chylothorax after neck dissection for thyroid
carcinomas: report of three cases. Surg Today. 2012;42(1):89-92.

12) Khurana H, Mishra S, Jain R, Goyal GN, Bhatnagar S. Management of postoperative
chylothorax in a patient with carcinoma of thyroid and lymphadenopathy—a case report.
Middle East J Anaesthesiol. 2009;20(1):121-3.

13) Al-Sebeih K, Sadeghi N, Al-Dhahri S. Bilateral chylothorax following neck dissection: a
new method of treatment. Ann Otol Rhinol Laryngol. 2001;110(4):381-4.

14) Har-El G, Segal K, Sidi J. Bilateral chylothorax complicating radical neck dissection:
report of a case with no concurrent external chylous leakage. Head Neck Surg.
1985;7(3):225-30.

15) Motta G, Vianello F, Pietrogrande F. Chylothorax as the first manifestation of
constrictive pericarditis. Am J Med 2003;114:772-3. doi: 10.1016/s0002-9343(03)00159-1

16) Huang CS, Hsu HS, Kao KP, et al. Chylothorax following extended thymectomy for
myasthenia gravis. Thorac Cardiovasc Surg 2007;55:274-6.

17) Harding J, Sebag F, Sierra M, Palazzo FF, Henry JF. Thyroid surgery: postoperative
hematoma—prevention and treatment. Langenbecks Arch Surg. 2006;391(3):169-73.

18) Jabbar AS, Al-Abdulkareem A. Bilateral chylothorax following neck dissection. Head
Neck. 1995;17(1):69-72.

1019 | Page



\N PANORAMIC AITIA IN CHYLOTHORAX
SEEI i SEEJPH Volume XXVI, 2025, ISSN: 2197-5248; Posted:04-01-2025

19) Tsukahara K, Kawabata K, Mitani H, et al. Three cases of bilateral chylothorax
developing after neck dissection. Auris Nasus Larynx. 2007;34(4):573-6.

20) Valentine VG, Raffin TA. The management of chylothorax. Chest. 1992; 102(2):586-91.

21) Nair SK, Petko M, Hayward MP. Aetiology and management of chylothorax in adults.
Eur J Cardiothorac Surg. 2007;32(2):362-9.

22) Selle JG, Snyder 3rd WH, Schreiber JT. Chylothorax: indications for surgery. Ann Surg.
1973;177(2):245-9.

23) Sieczka EM, Harvey JC. Early thoracic duct ligation for postoperative chylothorax. J
Surg Oncol 1996;61:56—60.

1020 |Page



