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Letters to Editor

of calcium from bone, whereas hypercalcemia in patients 
with tumors secreting PTHrP is due to both increased 
bone resorption and distal renal tubular calcium 
reabsorption. In patients with tumoral production of 
1,25‑dihydroxyvitamin D, hypercalcemia is the result of 
a combination of increased bone resorption and intestinal 
calcium absorption. Although multiple bony metastasis 
may lead to systemic hypercalcemia, more than one 
mechanism have been implicated. Also, it has been 
noted that while bone metastases are common in SCLC 
its association with hypercalcemia is not constant. There 
are isolated case reports of PTHrP‑mediated and PTH 
associated hypercalcemia in patients with SCLC.[2]Most 
patients with hypercalcemia and SCLC seem to have 
bone or bone marrow involvement.[3]It is therefore, 
speculated that bone marrow involvement by SCLCmay 
lead to cytokine production with subsequent osteoclastic 
stimulation, leading to hypercalcemia. The plausible 
mediators may include RANK‑L, TNF and IL‑6.

The treatment of hypercalcemia in these patients 
includes IV hydration with loop diuretics along with 
treatment of life‑threatening arrhythmias, followed 
by bisphosphonatesand calcitonin.[4]Denosumab is 
recommended in patients with refractory hypercalcemia or 
in patients with renal dysfunction, where bisphosphonates 
are contraindicated.[5]Dialysis is generally reserved for 
those with severe refractory hypercalcemia not responding 
to conventional medical therapy.

Our  pat ient  had hypercalcemia with normal 
serum phosphorus level thus, ruling out primary 
hyperparathyroidism as a cause of hypercalcemia. 
His serum PTH level was suppressed and circulating 

PTHrPwas absent. Other common causes of hypercalcemia 
were ruled out. He did not have raised vitamin D levels, 
associated plasma cell dyscrasias, thyroid abnormalities 
or any other underlying granulomatous disease.
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Pathogenesis of bilateral chylothorax after injury of thoracic 
duct during central venous catheterization

Sir,

I read with interest the article by Saxena et al.[1] and would 
like to raise the following issues:
1.	 The authors have described a case of bilateral chylothorax 

following left‑sided central venous catheterization but 
have not elucidated the pathophysiological mechanism 
of bilateral chylothorax due to injury to the thoracic 
duct (which lies on the left side).

	 It is known that injury to the thoracic duct below 
T5 results in right‑sided chylothorax, between T3 
and T5 to bilateral chylothorax and injury above 

T3 leads to left‑sided chylothorax[2] (as can be seen 
from Figure 1). However, in the case described by 
the authors, bilateral chylothorax resulted from a 
direct injury to the thoracic duct probably during 
left internal jugular vein (IJV) cannulation. How can 
that be explained? Contemporary literature also does 
not elaborate on to the reason for the same. However, 
it appears based on reports of injury to lymphatic 
ducts (albeit in different scenarios such as thoracic 
duct ligation) that accumulation of chyle bilaterally 
due to unilateral injury to the thoracic duct may be 
due to the following reasons:
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b.	 Following injury to the thoracic duct, there may 
be occlusion or near‑occlusion of the lumen of 
the thoracic duct  (as seen in cases of ligation of 
the thoracic duct). Now the increasing hydrostatic 
pressure within the thoracic duct proximal to 
the occluding site, along with the intrapleural 
negativity (the pleural space being adjacent to the 
mediastinum), leads to the transudation of chyle[3] 
into the mediastinal space [Figure 2].

	 Following collection into the mediastinum, the chyle 
flows into the pleural spaces in the following ways:[4]

a.	 Rupture of the mediastinal pleura due to 
accumulation of chyle under tension in the 
mediastinum

b.	 Sipping into the pleural spaces by maceration or 
backflow through intrapulmonary lymphatics

c.	 Suction of chyle into the pleural spaces by the 
intrapleural negativity

2.	 However, systematic literature search by the authors 
reveal cases where contralateral chylothorax has 
resulted after injury of the thoracic duct/right 
lymphatic duct. The explanation of this is less 
intuitive and cannot be explained by the model 
proposed above.   Is it due to the preferential passage 
of chyle from the mediastinal space to a particular 
pleural space owing to pressure differences in the 
pleural spaces? Animal studies have shown that there 
may be significant differences in the right and left 
pleural space pressures.[5] Can this account for the 
observations above or is there another explanation 
behind it?

3.	 The authors have described the development of 
swelling of the supraclavicular fossa following injury 
to the thoracic duct and have ascribed it to “chyloma” 
developing “below the pleura” that seems difficult to 
comprehend. A review of the anatomy of the thoracic 
duct reveals that this may be due to the collection of 
chyle above the suprapleural membrane or Sibson’s 
fascia.

Sibson’s fascia extends from the inner border of the first rib 
to cover the thoracic inlet. The thoracic duct and the right 
lymphatic duct traverse the Sibsons’s fascia of the left side 
and the right side, respectively, before emptying into the 
systemic circulation. Injury to the thoracic duct will lead 
to collection of chyle limited below by the Sibson’s fascia 
and hence, will result in a swelling in the supraclavicular 
fossa [Figure 3]. Development of bilateral supraclavicular 
fossa swelling has been commonly described, especially 
in cases of bilateral spontaneous chylothorax probably due 
to similar reasons.[6]
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Figure 1: Cartoon depicting the anatomy of the thoracic duct and the 
divisions on the basis of which unilateral/bilateral chylothorax results

Figure 2: Cartoon of the mechanisms due to which chylothorax occurs 
after injury to the right lymphatic duct/thoracic duct

Figure 3: Cartoon showing the mechanism of supraclavicular fossa 
swelling after injury to the thoracic duct

a.	 The leaking chyle sips into the mediastinum 
probably tracking along the bronchovascular 
structures[3]
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Bilateral chylothorax as a complication of internal jugular 
vein cannulation

Sir,

We thank the reader for the interest shown and an incisive 
analysis of our article.[1] We would like to clarify the queries 
raised as follows:-
1.	 The mechanism of bilateral chylothorax after thoracic 

duct injury is not clearly known but has been 
hypothesized based on the various case reports that 
have been described in the past and in our article. 
Paw described a case of bilateral pleural effusion 
as a complication of left internal jugular venous 
catheterization for total parenteral nutrition.[2] The 
author had suggested that the tip of the catheter might 
have migrated into the mediastinum and that fluid 
from the mediastinum had entered both the pleural 
spaces via anatomical communications, which have 
not yet been described. Similar instances where 
contralateral or bilateral effusions have occurred 
after central line insertion have been reported.[3-7] 
Varache attributed it to a possible mediastinal pleural 
ruture.[7] Naquib et al. have ascribed the phenomenon 
to the pressure difference between the mediastinal 
compartment and the pleural compartments, 
which leads to the extravasation of fluid from the 
mediastinum to bilateral pleural spaces. They also 
demonstrated the same with instillation of a radio-
opaque dye through the central line and its appearance 
in the mediastinum[4]

	 As described in our article, after the inadvertent injury 
to thoracic duct, during central venous cannulation, the 
chyle first leaks out either into the ipsilateral pleural 
space through a pleural breach that occurred during 
cannulation (which would explain the development of 

unilateral chylothorax), or the chyle could extravasate 
into the mediastinal compartment. From there, after a 
latent period of about two days, the chyle enters one or 
both pleural spaces because of the pressure difference 
between the compartments. This would explain the 
instances of the contralateral and bilateral chylothoraces.

	 The authors agree with the various mechanisms 
proposed by the reader except that occlusion or 
near occlusion of the thoracic duct (post-injury) 
were unlikely in our case considering the early and 
complete resolution that occurred. All the other stated 
mechanisms were plausible.

2.	 During our literature search we found five case 
reports where the mechanism of chylothorax was a 
direct injury to thoracic duct or lymphatic vessels. 
We had listed the same in our article and as shown 
in the table, all had either ipsilateral or bilateral 
chylothoraces. Contralateral chylothoraces have been 
described in those cases where the central venous 
cannulation had led to thrombosis of central veins. 
The extension of thrombi and back pressure effects 
may lead to ipsilateral, contralateral or bilateral 
chylothorax

3.	 The origin of the swelling in the supraclavicular fossa 
has not been conclusively determined, but has been 
observed in other reports too. Most experts believe that 
when the duct starts to leak, a mediastinal chyloma is 
first formed below the pleura which tracks up to appear 
above the sibson’s fascia and causes the supraclavicular 
swelling. The same mediastinal chyloma may enter 
the pleural space to cause chylothorax.[8-10] However, 
as mentioned earlier, the mechanism has not been 
conclusively elucidated.
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