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Introduction

Chyle leak is uncommon and usually due to the injury of 
thoracic duct secondary to iatrogenic complication from 
head and neck surgery. It can also be due to extensive 
lymphadenopathy due to malignancy, post chemotherapy/
radiotherapy or trauma (1). The presence of milky, 
non-purulent fluid and confirmation with laboratory 
investigation (triglyceride level >110 mg/dL, lymphocyte 
count >90% of total white blood cell count or total 
protein content similar to plasma) leads to the diagnosis 
of chyle leak (2). The morbidity and mortality are high 
if appropriately timed intervention is not carried out (3). 
The management of chyle leak is challenging and needs 
multimodality approach (1-3). There are very few reported 

cases of chyle leak surgically managed by uniportal video-
assisted thoracoscopic surgery (VATS) in the literature. 

This case report discusses a patient complicated with chyle 
leak after right supraclavicular lymph node biopsy who failed 
non-surgical treatment and underwent a uniportal VATS 
right thoracic duct ligation. We present the following article 
in accordance with the CARE reporting checklist (available 
at http://dx.doi.org/10.21037/vats-20-37).

Case presentation 

A 35-year-old gentleman was admitted for symptomatic 
anaemia and palpable bilateral supraclavicular nodes. 
During admission, his chest radiography showed widened 

Case Report

Uniportal video-assisted thoracoscopic surgery right thoracic 
duct ligation for chyle leak following right supraclavicular lymph 
node biopsy: a case report 

Pei Fern Koh, Narasimman Sathiamurthy, Nguk Chai Diong, Benedict Dharmaraj

Thoracic Unit, Department of Surgery, Kuala Lumpur Hospital, Kuala Lumpur, Malaysia

Correspondence to: Narasimman Sathiamurthy. Consultant Thoracic Surgeon, Thoracic Unit, Hospital Kuala Lumpur, 50586, Kuala Lumpur, 

Malaysia. Email: drnara@hotmail.com. 

Abstract: Chyle leak is a rare but known complication following head and neck surgery, especially after 
resection of tumour in the base of the neck. The diagnosis of chyle leak can be made by demonstrating milky 
drainage, fluid analysis for chyle (triglyceride level >110 mg/dL, lymphocyte count >90% of total white blood 
cell count or total protein content similar to plasma) as well as lymphangiogram to identify the leak point. 
Low output chyle leak (<500 mL/day) is usually managed successfully by non-surgical approach which consist 
of dietary modification (fat intake <10 g/day), pharmacological treatment (subcutaneous octreotide injection 
0.1 mg every 8 hours for 3 to 5 days) and drainage.  However, if conservative measures fail or in high output 
chyle leak, surgical intervention is indicated. Thoracic duct ligation by uniportal video-assisted thoracoscopic 
surgery (VATS) is rarely described in the literature. In this case report, we describe a patient with chyle leak 
after right supraclavicular lymph node biopsy whom failed non-surgical management and underwent right 
uniportal VATS thoracic duct ligation, without dividing the duct. The patient made uneventful recovery with 
complete resolution of chyle leak. Uniportal VATS ligation of thoracic duct for chyle leak can be considered 
as the primary approach for surgical treatment.

Keywords: Chyle leak; neck; lymphoma; uniportal video-assisted thoracoscopic surgery (uniportal VATS); 

thoracic duct ligation; case report

Received: 30 April 2020; Accepted: 08 October 2020; Published: 15 March 2021.

doi: 10.21037/vats-20-37

View this article at: http://dx.doi.org/10.21037/vats-20-37

5

https://crossmark.crossref.org/dialog/?doi=10.21037/vats-20-37


Video-Assisted Thoracic Surgery, 2021Page 2 of 5

© Video-Assisted Thoracic Surgery. All rights reserved. Video-assist Thorac Surg 2021;6:10 | http://dx.doi.org/10.21037/vats-20-37

mediastinum. Contrast enhanced computed tomography 
(CECT) of thorax revealed multiple lymphadenopathy 
in bilateral supraclavicular, mediastinum, left axillae and 
para-aortic region which was suggestive of lymphoma. 
As part of the workout for lymphoma, patient underwent 
excision biopsy for right supraclavicular lymph node. 
However, it was complicated with chyle leak following 
biopsy (Figure 1A). 

Patient was referred to our centre for further management 
of the complication. He was started on a low-fat diet (fat 
intake <10 g/day) with medium-chain triglyceride for 2 weeks 
and subcutaneous injection of octreotide 0.1mg, 8 hourly for 
3 days. Despite the treatment, the chyle leak remained high, 
about 1.5–1.8 litres per day. 

While on non-surgical treatment, lymphangiogram 
was performed and revealed chyle leak localized over right 
supraclavicular collection with no other leak elsewhere. 
In the presence of multiple lymphadenopathy suspicious 
of lymphoma and failure of diet modifications and 
somatostatin analogue administration, it was unlikely the 
chyle leak will resolve with non-surgical treatment. Hence, 
we decided to perform uniportal VATS right thoracic duct 
ligation (Video 1). Post operatively, the chyle leak reduced 
significantly. The patient was continued on low-fat diet 
until the chyle leak reduced. Normal diet was resumed at 
Day 3 of surgery after the wound dried off (Figure 1B). 
Post-operative recovery was uneventful, and patient was 
discharged at Day 5 of surgery. The histopathological 
examination of lymph node was consistent with Hodgkin 
lymphoma, nodular sclerosing type. He is currently on 
chemotherapy. During the clinic review after 2 weeks, right 
supraclavicular wound was dry and healing well.

All procedures performed in studies involving human 
participants 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. 

Discussion

Major lymphatic duct injury may cause chyle leak, 
especially in head and neck surgeries. Based on available 
literature, chyle leak occurs in 0.5–1.4% of thyroidectomy 
and 2–8% of neck dissections (1). Chyle leak may result in 
poor wound healing, electrolyte imbalance, malnutrition, 
immunosuppression, pneumonia and sepsis. In view of these 
serious complications, prompt recognition and management 
of chyle leak is important. 

Anatomy

The thoracic duct is the largest lymphatic channel of the 
body (4). Its function is to return lymph to the circulatory 
system from the entire left and right lower half of the body. 
Thoracic duct originates at the prevertebral plain from the 
cisterna chyli of abdomen, passes through the chest and 
terminate in the base of left neck between the subclavian 
and internal jugular veins. The structure of thoracic duct 
is widely variable with multiple communications of small 
vessels along its course (4). Thoracic duct injury with 
lymphatic leaks can occur anywhere along the lymphatic 
pathway. The thoracic duct is vulnerable to be injured 
during head and neck surgery due to its close proximity 
to the internal jugular vein and thinner ductal wall (1). 

BA

Figure 1 Patient with iatrogenic chyle leak. (A) Pre-operation. (B) Supraclavicular chyle leak was minimal post-operation, wound is clean 
and dry.
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In addition, lymphoma patients may carry higher chance 
of thoracic duct injury (3,5). Lymphomatous infiltration 
causes the duct to be more rigid and likely to rupture, hence 
responsible for 80% of malignancy associated chylothorax 
similar to the patient described in this case (3,5).

Diagnosis

Clinical history and examination play an essential role in 
establishing the diagnosis of chyle leak. It is characterized 
by the presence of milky drainage. This milky drainage 
may correlate with diet modification, which will increase 
with high fat diet (1,5). Confirmation of chyle can be 
made with an elevated triglyceride level of drain fluid 
(>110 mg/dL), the presence of chylomicrons, the elevation 
of lymphocyte count >90% of the total white blood cell 
count in the fluid and total protein content approaching 
that of plasma (1,2). This is followed by the identification 
of the leakage point. Lymphangiography can be used to 
demonstrate the site of leakage or blockage. Based on 
literatures, lymphangiography successfully detects the leak 
in 64% to 86% of patients with chylothorax and chylous 
ascites (6). Our patient underwent lymphangiogram 
procedure through bilateral inguinal lymph node under 
ultrasound guidance using a 21-gauge spinal needle. 
Subsequently, lipiodol is injected and intermittent 
fluoroscopic imaging is obtained to identify the efferent 
lymphatic or lymph node. Although lymphangiography is 
a valuable tool however complications may occur such as 
allergic reactions to lipiodol, extravasation, intra-alveolar 
hemorrhage and pulmonary lipiodol emboli (6). 

Treatment 

Chyle leaks can be categorized as low output (<500 mL/day) 
or high output (>500 mL/day) (7). Most of the low output 
chyle leak can be treated successfully with conservative 
measures which consist of nutritional intervention, 
pharmacological treatment, infection control, compressive 
dressing and drainage (8). Nutritional intervention include 
low-fat (fat intake <10 g/day) or fat free enteral diet, 
parenteral nutrition without oral intake or combination 
of both. Nutritional intervention aims to decrease the 
production of chyle and allow healing, correct fluid and 
electrolytes imbalances and prevent malnutrition. Long-
acting somatostatin such as octreotide (0.1 mg 8 hourly for 
3 to 5 days) is added to minimize lymphatic flow and inhibit 
secretion from digestive system which can reduce lymph 

flow (1,8). 
Surgical exploration is recommended when the chyle 

leak is not resolving despite non-surgical intervention (8,9). 
Sieczka and Harvey recommended thoracic duct ligation 
within 2 weeks of detection if nonsurgical treatment fails 
to prevent nutritional deficiency, immunosuppression and 
prevent complication of central line access (10). In our 
case, the right supraclavicular chyle leak was not reduced 
with dietary modification or octreotide injection for around  
2 weeks. In view of inflamed and infected supraclavicular 
region with localized chyle leak in lympangiography, 
decision was made for intrathoracic ligation of thoracic 
duct instead of local exploration. Therefore, our patient 
underwent uniportal VATS ligation of right thoracic duct 
(Figure 2). The ligation was performed encompassing the 
fat between the azygos vein and thoracic aorta containing 
the thoracic duct as shown in Figure 2C. The thoracic duct 
is only ligated and not divided to disrupt chyle flow. This is 
to prevent injury to the accessory ducts that may be present 
in view of wide variations of the thoracic duct (4,6,7).  
Di Chiara et al. described similar approach of thoracic duct 
ligation with the division of the duct (11). Zhang et al. in his 
case report described only ligating the thoracic duct without 
division, similar to our case. Both these authors performed 
the thoracic duct ligation via uniportal approach (12). 

There are many other reports of thoracic duct ligation 
being performed by multiportal VATS (13,14), but this 
report, along with the reports of Di Chiara et al. and 
Zhang et al. could create awareness that uniportal VATS 
can be used to execute the surgery with similarly good 
result (11,12). Due to the rare incidence of chyle leak, it 
is impossible to have a comparison study to determine the 
better surgical approach and that remains a great limitation 
of this report. 

Conclusions

The  inc idence  o f  chy l e  l e ak  i s  uncommon and 
the  management  depends  on  d ra inage  vo lume , 
multidisciplinary approach and availability of expertise 
such as interventional radiologist and thoracic surgeon. 
Surgical intervention for chyle leak should always be 
the last resort, but decided early when adequate non-
surgical intervention failed. Early referral to thoracic 
centre is encouraged to prevent potential complications 
of persistent high output chyle leak.  Uniportal VATS 
thoracic duct ligation could be the approach of choice to 
treat chyle leak in the thorax or neck.



Video-Assisted Thoracic Surgery, 2021Page 4 of 5

© Video-Assisted Thoracic Surgery. All rights reserved. Video-assist Thorac Surg 2021;6:10 | http://dx.doi.org/10.21037/vats-20-37

Acknowledgments 

Funding: None. 

Footnote

Reporting Checklist: The authors have completed the CARE 
reporting checklist. Available at http://dx.doi.org/10.21037/
vats-20-37

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at http://dx.doi.
org/10.21037/vats-20-37). The authors have no conflicts of 
interest to declare. 

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. All procedures 
performed in studies involving human participants 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.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Delaney SW, Shi H, Shokrani A, et al. Management 
of Chyle Leak after Head and Neck Surgery: Review 
of Current Treatment Strategies. Int J Otolaryngol 
2017;2017:8362874. 

2. Graham DD, McGahren ED, Tribble CG, et al. Use 
of video-assisted thoracic surgery in the treatment 
of chylothorax. Ann Thorac Surg 1994;57:1507-11; 

B

DC

A

Figure 2 Uniportal VATS right ligation of thoracic duct. (A) Pleural medial to azygos vein opened. (B) Dissection between azygos vein and 
esophagus. (C,D) The fat between the azygos vein and thoracic aorta containing the thoracic duct was ligated with suture and hemlocks 
applied, without dividing the duct. VATS, video-assisted thoracoscopic surgery.

http://dx.doi.org/10.21037/vats-20-37
http://dx.doi.org/10.21037/vats-20-37
http://dx.doi.org/10.21037/vats-20-37
http://dx.doi.org/10.21037/vats-20-37
https://creativecommons.org/licenses/by-nc-nd/4.0/


Video-Assisted Thoracic Surgery, 2021 Page 5 of 5

© Video-Assisted Thoracic Surgery. All rights reserved. Video-assist Thorac Surg 2021;6:10 | http://dx.doi.org/10.21037/vats-20-37

discussion 1511-2.
3. O'Callaghan AM, Mead GM. Chylothorax in lymphoma: 

mechanisms and management. Ann Oncol 1995;6:603-7. 
4. Ilahi M, St Lucia K, Ilahi TB. Anatomy, Thorax, Thoracic 

Duct. StatPearls Publishing [Internet]. 2018 [cited 2020 
Jul 31]. Available online: https://www.ncbi.nlm.nih.gov/
books/NBK513227/

5. Valentine VG, Raffin TA. The management of 
chylothorax. Chest 1992;102:586-91.

6. Lee EW, Shin JH, Ko HK, et al. Lymphangiography to 
treat postoperative lymphatic leakage: a technical review. 
Korean J Radiol 2014;15:724-32.

7. Lee YS, Kim BW, Chang HS, et al. Factors predisposing 
to chyle leakage following thyroid cancer surgery without 
lateral neck dissection. Head Neck 2013;35:1149-52. 

8. Schild HH, Strassburg CP, Welz A, et al. Treatment 
options in patients with chylothorax. Dtsch Arztebl Int 
2013;110:819-26. 

9. Bryant AS, Minnich DJ, Wei B, et al. The incidence and 
management of postoperative chylothorax after pulmonary 
resection and thoracic mediastinal lymph node dissection. 

Ann Thorac Surg 2014;98:232-5; discussion 235-7. 
10. Sieczka EM, Harvey JC. Early thoracic duct ligation for 

postoperative chylothorax. J Surg Oncol 1996;61:56-60.
11. Di Chiara F, Rinaldi M, Srinivasan L. Uniportal Right 

VATS Ligation of the Thoracic Duct. CTSNet [Internet]. 
2018 [cited 2020 Aug 22]. Available online: https://ctsnet.
figshare.com/articles/media/Uniportal_Right_VATS_
Ligation_of_the_Thoracic_Duct/7283411/1

12. Zhang C, Zhang RM, Pan Y, et al. Late-onset chylothorax 
during chemotherapy after lobectomy for lung cancer: 
A case report and review of the literature. Medicine 
(Baltimore) 2019;98:e15909. 

13. Devulapalli C, Anderson J, Llore NN, et al. Thoracic 
Duct Ligation: Right Video Assisted Thoracoscopic 
(VATS) Approach. Oper Tech Thorac Cardiovasc Surg 
2017;21:152-9. 

14. Masmoudi H, Chambon G, Thomas P, et al. Video-
Assisted Thoracic Duct Ligation For Massive Cervical 
Chyle Leak Following Thyroidectomy With Bilateral 
Lymphadenectomy. Interact Cardiovasc Thorac Surg 
2017;25:ivx280.095.

doi: 10.21037/vats-20-37
Cite this article as: Koh PF, Sathiamurthy N, Diong NC, 
Dharmaraj B. Uniportal video-assisted thoracoscopic surgery 
right thoracic duct ligation for chyle leak following right 
supraclavicular lymph node biopsy: a case report. Video-assist 
Thorac Surg 2021;6:10. 


