
Page 1 of 5

© AME Case Reports. All rights reserved. AME Case Rep 2023;7:41 | https://dx.doi.org/10.21037/acr-23-53

Case Report

Fluorescence-guided surgery with indocyanine green to identify 
an idiopathic chyle leak—case report
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Background: Chylothorax is the leakage of chyle into the pleural space and is associated with up to 
50% morbidity. Although, the identification of traumatic chylothoraces is well described, non-traumatic 
chylothoraxes, mostly idiopathic, present therapeutic challenges as they are difficult to localize. We describe 
an attempt at localizing and treating an idiopathic chylothorax refractory to conservative and minimally 
invasive techniques. This was done using indocyanine green (ICG) and was a joint case between a thoracic 
surgeon and an interventional radiologist. 
Case Description: A 50-year-old female with a recent history of coronavirus disease (COVID)-19 
presented with shortness of breath. She was found to have a right pleural effusion and was admitted to the 
hospital, where a chest tube was inserted and pleural fluid analysis confirmed the diagnosis of a chylothorax. 
Conservative management was attempted but with little success. Initial magnetic resonance lymphangiogram 
(MRL) revealed abnormal enhancing lymphatic masses in the right paraspinal thoracic space as well as 
lympho-venous junction obstruction with large neck collaterals. She then underwent percutaneous lympho-
venous junction angioplasty followed by multiple rounds of glue embolization without clinical improvement. 
The decision was then made to proceed with a thoracotomy, identification of the site of thoracic duct (TD) 
leakage, and a mechanical pleurodesis assisted by intraoperative imaging. Ten mg of ICG was injected into 
the inguinal lymph nodes. Using a camera capable of detection of near-infrared (NIR) light, we were able 
to visualize the site from which the ICG was extravasating in the chest. Glue was then injected in that area 
to further help in reducing the leak. After keeping her nil per os (NPO) and requiring one more ligation, a 
repeat MRL showed a markedly decreased leak into the right pleural space. Two weeks later, she was seen in 
clinic and reported significant improvement in her symptoms. 
Conclusions: This is the case of a 50-year-old female who was found to have a significant right 
chylothorax. She underwent conservative management, followed by tube thoracostomy, and TD ligation but 
was refractory to treatment. Fluorescence-guided surgery was pivotal to localize the leakage site and help seal 
it intraoperatively. 
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Introduction

Chylothorax is leakage of chyle into the pleural space. 
It can happen either due to thoracic duct (TD) injury 
or without obvious trauma (non-traumatic). Most non-
traumatic chylothoraxes are idiopathic (1). Chylothorax 
is associated with up to 50% morbidity due to nutritional 
losses, fluctuations in intravascular volumes, and respiratory 
compromise (2). Patients typically present with shortness of 
breath, chest heaviness, discomfort, or a cough. The initial 
work-up includes a chest X-ray, followed by thoracentesis 
and fluid analysis. Elevated triglyceride levels and a high 
percentage of lymphocytes on cell count confirm the 
diagnosis of a chyle leak. 

Managements of chylothorax start with a conservative 
approach by diet modification. When this fails, we resort 
to tube thoracostomy. When tube thoracostomy fails, 
surgical TD ligation or TD embolization, is performed. 
Lymphangiography helps define the anatomy of the 
lymphatic channels and identify the site of leakage 
during TD embolization (3). Newer techniques such as 
indocyanine green (ICG) lymphography allow real-time 
delineation of anatomy and site of injury and has been 
described in identifying post-operative chylothoraxes (4). 
We describe below the use of ICG in a fluorescence-guided 
surgical approach to identify an idiopathic chylothorax 
that has been refractory to medical therapy and lymph 
duct embolization. We present this case in accordance 
with the CARE reporting checklist (available at https://acr.

amegroups.com/article/view/10.21037/acr-23-53/rc).

Case presentation

A 50-year-old female with a recent history of coronavirus 
disease (COVID)-19, latent tuberculosis, anxiety, breast 
augmentation, and face lift surgery infection presented with 
shortness of breath. While traveling in August 2022, she 
developed right sided chest discomfort and a cough which 
was initially attributed to post-COVID symptoms. A chest 
X-ray ordered by her primary care physician revealed a 
significant right pleural effusion, and she was referred to 
the emergency room (ER) for further evaluation. She was 
admitted to the hospital for 2 weeks, where a chest tube was 
inserted and pleural fluid analysis confirmed the diagnosis 
of a chylothorax. Conservative management such as keeping 
her nil per os (NPO) and on total parenteral nutrition (TPN) 
were attempted but with little success with greater than 1 L 
of chest tube output per day.

She was transferred to our hospital  for further 
management in September 2022. Initial  magnetic 
resonance lymphangiogram (MRL) revealed abnormal 
lymphatic enhancements in the right paraspinal thoracic 
space (Figure 1A) as well as lympho-venous junction 
obstruction with large neck collaterals. The decision was 
made to perform percutaneous lympho-venous junction 
angioplasty with 5 mm balloon, that was unsuccessful to 
alleviate chylothorax.

Consequently, she underwent percutaneous glue 
embolization of the paraspinal lymphatic enhancements 
without clinical improvement and hence was another 
unsuccessful embolization. Repeat MRL showed a 
patent TD and extravasation of contrast from the area of 
paraspinal enhancement. She underwent a third attempt of 
glue embolization on November 11, 2022, after which the 
leakage was smaller per the MRL of November 30, 2022. 
A few weeks later, she had worsening shortness of breath 
which prompted a computed tomography (CT) scan that 
showed a loculated effusion in her right lung and extensive 
lymphatic contrast in the paraspinal lymphatic system 
(Figure 1B). The decision was made to refer her to thoracic 
surgery for consideration of mechanical pleurodesis. 

Given the location of the lesion and the concern of 
difficulty visualizing using thoracoscopic approaches, the 
decision was then made to proceed with a thoracotomy. 
Also, if we were to start the injection with ICG and were 
unable to immediately visualize the area thoracoscopically, 
the fluorescent chyle will then start pooling around the 
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area of concern by the time we convert to a thoracotomy 
and we would lose the localization advantage. The goal 
was to identify the site of TD leakage and perform a 
mechanical pleurodesis assisted by intraoperative imaging. 
She underwent an 8th intercostal space posterolateral 
thoracotomy. This was followed by a lung pleurectomy and 
parietal decortication. The inferior pulmonary ligament was 
then divided. Attempts at instillation of heavy cream into 
the gastrointestinal tract were unable to localize an obvious 
site of leakage. Then, 10 mg (5 mg/kg) of ICG was injected 
into the right inguinal lymph nodes (Figure 2A). Using a 
camera capable of detection of near-infrared (NIR) light, 
we were able to visualize the site from which the ICG was 
extravasating in the chest (Figure 2B). Multiple clips were 
inserted in that area around the site from which fluorescent 

fluid was believed to emerge. Then, glue was injected in 
the area to further help in reducing the leak. A chest tube 
was placed, the chest cavity was closed and the procedure 
concluded.

Over the next few days, the patient was kept NPO in 
order to reduce the lymphatic flow and facilitate the healing 
of the chyle leak. With decreasing chest tube output, her 
diet was advanced over the next 2 weeks to a clear liquid 
diet, full liquid diet and eventually a regular diet. However, 
she continued to have chylous outputs from her chest tubes. 
A CT scan showed a persistent pleural collection or her 
right side that was not drained by the chest tube in place. 
Meanwhile, a repeat MRL showed markedly decreased or 
resolved upper abdominal lymphatic leak into the right 
pleural space. A chest tube was placed to drain the loculated 

A

B

Figure 1 Left-sided chylothorax on imaging. (A) Lower thoracic/upper esophageal lymphatic mass as seen on CT (left) and CXR during 
lymphangioplasty (right). (B) CT scan showing loculated fluid collection (left) and extensive lymphatic contrast in the paraspinal lymphatic 
system (right). CT, computed tomography; CXR, chest X-ray. 
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posterior effusion. Due to persistent residual output, she 
underwent a postoperative embolization of the lymphatic 
mass. Her chest tube output dropped significantly thereafter, 
and she was discharged home. A CT scan demonstrated 
no meaningful changes to her last scan prior to discharge 
(Figure 3). The chest tube was removed. Two weeks later, 
she was seen in clinic and reported significant improvement 
in her symptoms and returned to her baseline function. All 
procedures performed in this study were in accordance with 
the ethical standards of the institutional and/or national 
research committee(s) and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

Historically the non-traumatic chylothorax has been 
notoriously difficult to treat. The use of ICG for 
visualization of the TD during esophagectomy and 
cervical lymphadenectomy has been described and shown 
to decrease the likelihood of a TD injury and subsequent 
leak (3). In our study, we describe the use of ICG in 
fluorescence-guided surgery to diagnose and treat an 
idiopathic chylothorax (5). 

The advantages of this technique are that both surgeons 
and interventional radiologist can be working at the same 
time. If there is need to inject more contrast, that can be 
easily done through the already established injection route. 
Also, the interventional radiologist may wish to introduce 
interventions under direct visualization intraoperatively 
with the help of intraoperative molecular imaging. 
Furthermore, in cases where multiple interventions done 
by interventional radiology (IR) are unsuccessful, direct 
visualization of anatomy might help in understanding the 
underlying disease process. This is especially worthwhile 
when patients are already undergoing a thoracotomy for 
other purposes such as pleurodesis in this case. 

A major limitation in our patient’s refractory disease is 
the inability to detect the leak intraoperatively and even 
previously with the failed embolizations. From an IR 
standpoint, pedal lymphangiography is used to be used to 
help visualize lymphatics. Patients would receive contrast 
in the interdigital space that would allow for visualization 
of lymphatic anomalies. Because of the time needed to get 
opacification of the cisterna chyli and the TD, intranodal 
lymphangiography is used by accessing the inguinal  
nodes (6). In our approach, the patient’s groin was prepped 

Figure 3 CT scan prior final removal of PleureXTM catheter 
showing resolution of chylothorax. CT, computed tomography. 

Figure 2 Fluorescence-guided molecular imaging of chylothorax. (A) ICG injection into the groin while the surgeon exposes the area of 
suspicion. (B) Site of possible extravasation (left) under white light based on MRL findings (middle). NIR shows fluorescence at site of chyle 
extravasation (right). Overlay image of NIR localizing site of extravasation (arrow). WI, white light; IR, infrared; ICG, indocyanine green; 
MRL, magnetic resonance lymphangiogram; NIR, near-infrared. 
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and while the surgeon was working on gaining access to the 
site, the interventional radiologist was working on injecting 
ICG into the nodal basin. 

The main limitation of this methodology is the fact that 
it entails multiple personnel and can be labor intensive. 
Although a limitation, it is also a strength as we get the 
viewpoint of multiple disciplines and a multidisciplinary 
approach to address a challenging diagnostic and 
therapeutic problem. This reinforces the importance of 
multidisciplinary management of this disease process.

Conclusions

We describe the use of fluorescence-guided surgery to 
localize and treat a nontraumatic idiopathic chylothorax 
while performing pleurodesis. The patient has had multiple 
embolization and glue embolization prior to this procedure 
but was only able to stop the fluid from reaccumulating 
when this procedure was combined with future IR 
embolization. 
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