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I. Introduction

Chyle leaks (CLs) are rare yet significant complications of 
head and neck surgeries, with a reported incidence of 1%-8%1. 
They may present as milky white fluid collection in the drain, 
which may suddenly increase on starting enteral feeding or as 
localized fluctuant collections in the neck wound with over-
lying skin erythema. Chyle extravasation can result in meta-
bolic disturbances, electrolyte imbalances, infection, delayed 
wound healing, skin necrosis, and chylothorax, if persistent2. 
Prompt identification, followed by management of the leak, 
are essential to ensure optimal outcomes after surgery.

Extensive knowledge of the embryology and anatomy of 
the thoracic duct remains mandatory for the operating sur-

geon to avoid intraoperative mishaps. Lymphatic vessels 
develop by the end of the 6th week of intrauterine life from 
stem cells3. Multiple lymphatic clefts arise and eventually 
fuse to form a plexus. Subsequently, selective atrophy of 
these plexuses gives rise to a single duct that drains lym-
phatic fluid from the right lower half and entire left half of 
the body below the clavicle. This duct enters at the level of 
T12-L2, from the cisterna chyli, and ascends cranially be-
tween the aorta and azygos vein, entering the thorax through 
the aortic hiatus. The intrathoracic course commences within 
the posterior mediastinum where, at the level of T7, it takes 
an oblique course behind the esophagus. At T5-T6 levels, the 
duct crosses the midline to the left and courses behind the 
aorta to approximately 2-3 cm above the clavicle, ultimately 
terminating into the confluence of the left internal jugular and 
subclavian veins in the superior mediastinum. The lower two-
thirds and upper one-third of the thoracic duct spring from 
the embryonic right thoracic duct and left duct, respectively3.
(Fig. 1)

The right lymphatic duct with a short 2 cm course is locat-
ed anterior to the scalenus anterior muscle and is formed by 
the confluence of the right jugular, subclavian, and broncho-
mediastinal trunks. It empties at the junction of the right in-
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ternal jugular and subclavian veins into the systemic venous 
system, draining lymphatic fluid from the right thorax, right 
upper limb, and right half of the head and neck3.

The thoracic duct contains about 5-20 bicuspid valves with 
morphological variations. These valves are located more 
closely in the cephalic portion of the duct to handle higher 
pressures, preventing backflow. One centimeter proximal to 
the lymphovenous junction, ostial-type valves are found and 
prevent retrograde blood flow into the lymphatic system dur-
ing episodes of elevated venous pressure, such as coughing 
or sneezing3.

Variations in the normal anatomy of the thoracic duct have 
been extensively described with established classification 
systems. A few noteworthy variations include multiple chan-
nels in the intrathoracic course (40%), failure to cross the 
midline at T5-T6 with lymphovenous connection on the right 
side (6%), emptying into the subclavian vein (18%) or jugu-
lovenous bulb (32%), or multiple terminating points (24%). 
According to Kinnaert4, the incidence of a single thoracic 
duct is 13%. Sixty-six percent of thoracic ducts presented as 
multiple channels terminating as a short common duct, and 
21% comprised multiple channels ending separately4-6.

Several treatment and prevention strategies for CL have 
been proposed. Nevertheless, there is lack of consensus or 
guidelines regarding the timing of intervention and type of in-
tervention, whether conservative, pharmacotherapy, or surgi-
cal. The present comprehensive review describes the various 
management strategies proposed for CL after neck dissection.

II. Methodology

1. Protocol and registration

The authors framed the methodology and defined the eli-
gibility criteria before commencement of this review, and 
the study protocol follows the PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) guide-
lines.

2. Literature search

Two authors (A.K. and A.G.) independently searched vari-
ous databases (PubMed, Google Scholar, Cochrane Library, 
and Scopus) using the keywords “chyle leak,” “cancer,” 
“head and neck,” and “surgery.” Further, databases of oral 
and maxillofacial surgery journals like International Journal 
of Oral and Maxillofacial Surgery, Journal of Oral and Max-
illofacial Surgery, British Journal of Oral and Maxillofacial 
Surgery, Journal of Cranio-Maxillofacial Surgery, and Journal 
of Maxillofacial and Oral Surgery were reviewed for suitable 
articles. References from the studies identified above were 
additionally scrutinized to find eligible studies. All English 
language articles in the databases up to 28th February 2023 
were included.

3. Eligibility criteria

All English language retrospective studies, prospective 
studies, case reports, or case series focusing on CL after head 
and neck surgeries were included. However, cadaveric or 
animal studies, editorials, letters, commentaries, and other 
CL studies not pertaining to head and neck surgery were ex-
cluded.

4. Study selection and data extraction

Two reviewers (A.K. and A.G.) independently selected 
studies and extracted data; areas of disagreements were 
mutually discussed and resolved. The following data were 
extracted: authors’ name, type of study, year of study, number 
of patients, type of surgery, diagnosis, timing of treatment, 
and type of treatment (conservative, medical with drugs, sur-
gical only, surgical with drugs).
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Fig. 1. Anatomy of thoracic duct. (SVC: superior vena cava)
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III. Results

Six hundred twelve articles were identified by review of 
the literature and databases, and five additional articles were 
identified by manual search. After removal of duplicates, 203 
articles were screened by title, abstract, and language. Fifty-
one reports were retrieved and assessed for eligibility. Final-
ly, 40 articles were shortlisted and included in this review7-46.
(Fig. 2)

1. Characteristics of individual studies

In the 40 studies, 139 patients were reported to have CL 
after head and neck surgeries (26 left neck dissections, 4 
right neck dissections, 19 bilateral neck dissections, 85 
neck dissections with side unspecified, and 6 patients who 
underwent other procedures of the neck such as lobec-
tomy, thyroidectomy, or parathyroidectomy)7-46.(Table 1, 
Supplementary Table 1)

2. Characteristics of leak and diagnosis

CLs ranged from low volume (100 mL/day) to massive 
volume (4,000 mL/day) based on drain output. Twenty-one 
studies confirmed CL by clinical judgment, whereas 14 stud-
ies utilized the criterion of triglyceride level >100 mg/dL (or 
greater than serum levels). Six studies did not specify the pa-
rameters they based their diagnoses of a CL on.

3. Treatment strategies

Somatostatin was assessed for its efficacy in reducing CL 
in seven studies. Mean dosage was subcutaneous (SC) 100 
µg every eight hours. Coşkun and Yildirim7 and Priego Ji-
ménez et al.8 used higher intravenous once-daily doses of 6 
mg and 3 mg, respectively. The duration of treatment ranged 
from 5-24 days with most of the leaks being controlled within 
10 days; only one case reported by Valentine et al.9 required 
treatment for longer than 10 days (24 days).
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Fig. 2. The PRISMA (Preferred Report-
ing Items for Systematic Reviews and 
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The use of 100 µg SC octreotide every 8 hours (TID; three 
times a day) was reported in 19 studies. As an exception, 
Meyer et al.29 administered 50 µg SC TID. Touska et al.10 and 
Srikumar et al.11 administered 200 µg SC TID in their stud-
ies. The duration of treatment ranged from 2-22 days, with an 
average of 8.9 days. Most of the leaks were reported to have 
ceased within 4-10 days, with 3 cases requiring additional 
invasive strategies due to failed treatment with octreotide12-14.

The use of etilefrine was first reported by Mathis et al.15 
who administered this drug at a dose of 120 mg/day at a flow 
rate of 5 mg/hr for eight days. Somatostatin was concurrently 
administered SC at a dose of 300 g/day, which then was in-
creased to 1,500 g/day. They reported successful stoppage of 
the leak, although the individual efficacies of the drugs could 
not be assessed15. Srinivasan et al.16 injected a single dose of 
100 mg doxycycline intralesionally, whereas Roh and Park17 
injected 0.1-0.2 mg of OK-432 intralesionally in four cases. 
There was a successful resolution of leaks in both reports; 
however, there was no mention of the characteristics of the 
leaks. Kim et al.18 applied viscous albumin extract as a scle-
rosant for 23 days and reported resolution of the leak.

Kadota et al.19 reported successful resolution of CL with –50 
mmHg negative pressure wound therapy (NPWT) along with 
intravenous somatostatin analog administration for six days.

Two reports20,21 have described successful invasive surgi-
cal procedures using local muscle flaps (pectoralis major or 
scalene muscle) along with fibrin glue, surgicel, tetracycline 
powder, or free fat grafts. Cheng et al.22 used TissuePatch 
sealant to obliterate defects after surgical re-exploration and 
then resorted to use of a sternomastoid muscle flap and tetra-
cycline powder when the leak recurred.

Minimally invasive thoracic duct ligation by video-assisted 
thoracoscopic surgery (VATS) or embolization was reported 
in 3 studies23-25. All studies confirmed cessation of the leak in 
24 hours after thoracoscopic ligation and 3-5 days after em-
bolization.

The use of adjuncts such as pressure dressings, suction 
drainage, and dietary modifications in the form of low-fat or 
fat-free medium-chain triglyceride (MCT) diet or total paren-
teral nutrition (TPN) were reported in all 40 studies47.

IV. Discussion

This review aimed to provide a comprehensive overview 
of the various management strategies for CL after head and 
neck surgeries.

Risk factors for CL include presence of metastatic nodes at 

the internal jugular vein and subclavian junction, prior irradi-
ation, low body mass index, younger age, and low prognostic 
nutritional index48.

The diagnosis of a CL is often subjective, and the diagnos-
tic criteria usually vary. Preoperative identification by use of 
500 mL of milk ingestion orally 6 hours before esophagec-
tomy aids in visualization of the thoracic duct intraoperative-
ly49. In addition, surgical identification of CL can be aided by 
indocyanine green dye and near-infrared imaging26. Yet an-
other method to detect CL intraoperatively, according to Cer-
nea et al.50, is to observe for leaks on the left of the level IV 
region following 20-30 seconds of abdominal compression. 
Placing the patient in the Trendelenburg position or raising 
the intrathoracic pressure utilizing a Valsalva maneuver with 
the anesthesiologist’s assistance can aid in better visualiza-
tion and isolation of the site of injury. Extravasation of turbid, 
milky white fluid in the surgical field should alert the surgeon 
to the presence of a CL.

Vokes et al.51 reported propofol lipemia mimicking CL in 
a patient undergoing neck dissection. Such an observation 
should always be brought to the notice of the anesthesiologist 
to effectively manage any effects of propofol infusion syn-
drome such as bradycardia, metabolic acidosis, and myoglo-
binuria.

1. Recognition of a postoperative CL

A sudden increase in the volume of the drain tube collec-
tion, especially after resuming enteral feeds, should alert the 
surgeon to a CL. In addition, a milky white or creamy fluid in 
the drain tube should raise suspicion of a CL.

Biochemical assessment of CL should be used to confirm 
the diagnosis. Specific gravity >1.01, pH >7.5, triglyceride 
level >100 mg/dL or greater than serum concentration, and 
cholesterol to triglyceride ratio <1 are all indicative of CL. In 
addition, the protein content of chyle is approximately half 
that of plasma, and the leukocyte number in chyle ranges 
from 400 to 6,800 (cells/mm3)2,47. Note that chylomicron lev-
els cannot be used as a definitive indicator due to their unpre-
dictable occurrence in the wound bed due to fat breakdown. 
Nevertheless, some studies have relied on chylomicron level 
for diagnosis of chylothorax52.

There are inconsistencies in the literature regarding what 
quantity of drainage amounts to a high- or a low-output leak. 
In general, any leak greater than 1 L/day is considered a high-
output leak and necessitates surgical intervention. Massive 
leaks (>4 L/day) require urgent invasive procedures. How-
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ever, protracted low-output leaks persisting for more than 14 
days may also necessitate surgery47.

2. Conservative treatment modalities

Pressure dressings and serial aspirations, although per-
formed routinely, have been widely criticized due to difficul-
ty in application and degradation of the already compromised 
skin flap vascularity by the chyloma and intense inflamma-
tory reaction. A novel but simple maneuver described by 
Xiang et al.53 involves 24-hour application of moderate finger 
pressure in the supraclavicular fossa, directed infero-medially 
between the two heads of the sternocleidomastoid (SCM) 
muscle.

3. Role of nutrition

The major goals of nutritional management include de-
creasing the production of chyle, replenishing fluids and 
electrolytes, and preventing malnutrition. The length of nu-
tritional therapy reported in the literature varies from 1 to 24 
weeks54.

Fat-free or low-fat diets supplemented with MCT, lin-
oleic and linolenic acids, and TPN are some of the proposed 
nutritional treatment options. The rationale is that dietary 
fat restriction may help decrease chyle flow, which would 
theoretically encourage the healing process. In conjunc-
tion with MCT supplementation, dietary fat restriction may 
limit lymphatic drainage into the portal venous circulation. 
A high-energy, high-protein diet with fluids and electrolytes 
is necessary owing to the metabolic demands of the body 
in the anabolic phase of healing54. Molena et al.55 in their 
meta-analysis assessed the effectiveness of octreotide vs. 
dietary modification in the form of TPN but were unable to 
determine the efficacy of TPN as it was concurrently used 
with other treatment modalities. Smith et al.56 in their recent 
systematic review highlighted the important role of an MCT 
diet in managing leaks of less than 1,000 mL/day along with 
other conservative measures.

4. Negative pressure wound therapy

NPWT has been used to resolve CLs using devices that 
apply continuous or intermittent sub-atmospheric pressure to 
the wound bed, diminishing the dead space and hastening the 
granulation process. Furthermore, they improve tissue oxy-
genation by minimizing inflammatory mediators. The first 

use of such devices in CL was by Kadota et al.19 in 2012, who 
applied 50 mm continuous negative pressure to eliminate CL. 
Dorneden et al.57 used 125 mmHg pressure NPWT in three 
patients to stop CL and reported success. Similarly, Pines et 
al.27 reported successful resolution of CL with 75 mmHg neg-
ative pressure after failed treatment with diet modification, 
somatostatin, and surgical re-exploration. The use of high (600 
mmHg)- and low (125 mmHg)-pressure NPWT in 21 patients 
was compared by Wu et al.58, who observed that those treated 
with higher negative pressures had a shorter hospital stay. 
The foremost disadvantage of NPWT is the risk of bleeding 
from erosion of major vessels. Thus, there is a lacuna in the 
existing literature regarding the validity of NPWT, duration 
of use, and optimal amount of negative pressure to apply to 
the wound bed.

5. Octreotide

Ulibarri was the first to use somatostatin to treat chylous 
leaks in 1990. Since then, somatostatin and its analogue 
octreotide have been used to treat chylous fistulae of vary-
ing etiologies. How somatostatin and octreotide stop CLs, 
however, is poorly understood. The initial proposed mecha-
nism was constriction of lymphatic vessels59. More precisely, 
activation of somatostatin receptors modifies splanchnic 
arteriolar resistance and gastrointestinal (GI) blood flow to 
reduce chyle flow. Swanson et al.28 hypothesized that soma-
tostatin acts on hepatic and pancreatic lipases, reducing chyle 
flow. Although somatostatin has been widely used in the past, 
octreotide is preferred due its ease of administration via the 
SC route compared to the need for continuous intravenous 
infusion of the somatostatin60. At present, there is no consen-
sus regarding the dosage and duration of administration of 
octreotide. While most studies have reported using 100 µg 
every 8 hours (TID), variations include 200 µg TID61, 50 µg 
BID (twice a day)28, or 500 µg TID29. The average duration of 
administration is 2-14 days, with most of the leaks resolving 
within 2-11 days. Adverse effects range from trivial reactions 
such as GI disturbances, flatulence, dyspepsia, and glycemic 
dysregulation to life threating conditions such as anaphylactic 
shock, pulmonary embolism, or severe GI bleed60. Magoo 
et al.60 in their meta-analysis found octreotide to be safe and 
efficacious for the treatment of CL. Molena et al.55 in their 
meta- analysis detailed the superiority of octreotide in spon-
taneous chylous fistula resolution compared to dietary modi-
fication.
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6. Orlistat

Orlistat is a pancreatic lipase inhibitor that interferes with 
duodenal lipid breakdown, consequently reducing lipid 
absorption in the intestine. Through this mechanism, it 
drastically reduces chyle flow and subsequently hastens the 
healing process and fistula closure. Orlistat has been used at 
120 mg administered TID 30 minutes before enteral feeding 
and is usually continued for up to one week after resolution 
of fistula and drain removal62. No major adverse reactions 
apart from steatorrhea and fecal urgency have been recorded. 
Nevertheless, there are no current supporting clinical trials or 
scientific literature to support its use.

7. Etilefrine

Etilefrine is an alpha-adrenergic sympathomimetic drug 
that induces smooth muscle contraction. It was postulated 
that it could induce contraction of the thoracic duct to curb 
CL. Mathis et al.15 administered etilefrine at 120 mg/day in-
travenously at a flow rate of 5 mg/day with continuous cardi-
ac monitoring. However, the sympathomimetic actions of the 
drug including hypertension, ventricular arrhythmias, head-
ache, and acute urinary retention are worrisome. The applica-
tion of this drug is limited to digestive and thoracic surgeries, 
and the risk-benefit ratio must be evaluated judiciously prior 
to administration. Etilefrine has not been widely used to treat 
CL after head and neck surgeries due to its serious adverse 
reactions.

8. Sclerotherapy

Use of sclerosing agents is well-accepted in the scenario 
of vascular malformations, and they have gained popularity 
in the management of CL. They obliterate vascular and lym-
phatic channels by causing endothelial damage, resulting in 
fibrosis63. Tetracycline has been injected as a sclerosant into a 
supraclavicular wound to stop CL. Srinivasan et al.16 reported 
successful resolution of CL and minimal morbidity by injec-
tion of a single dose of doxycycline into the wound bed. Roh 
and Park17 applied 0.1-0.2 mg OK-432 to CL wound beds and 
recommend its use in addition to pressure dressings in select 
cases. Sclerosants, however, are not widely used for the treat-
ment of CL.

High output leaks and persistent leaks for more than 14 
days mandate active interventions through minimally inva-
sive surgeries, interventional radiology, or re-exploration47.

Lymphangiography of the site of leak, with or without per-
cutaneous thoracic duct embolization, is safe and effective 
for the management of CL. Lymphangiography can aid in the 
identification of the source of the leak and help determine if 
control measures are effective. However, technical difficul-
ties such as cannulation of cisterna chyli are probable. The 
low complication rate, satisfactory success rate, and feasibil-
ity of lymphangiography even after a failed attempt make it a 
suitable option prior to surgical intervention64.

Thoracoscopic ligation of the thoracic duct complex has 
been endorsed as an effective treatment modality. In the 
prone-position, three-port thoracoscopy was used to identify 
and clip the thoracic duct complex above the diaphragm65. 
Practical challenges are the risk of lung injury and the need 
for skilled hands. However, this is considered a safe, effective 
and feasible therapeutic option with minimal morbidity66.

Tissue sealants such as N-2-butyl cyanoacrylate have been 
used during embolization or during direct surgical exposure. 
These chemical substances polymerize by exothermic reac-
tion and harden on contact with body fluids. Blythe et al.67 
and Cheng et al.22 reported successful preoperative and post-
operative use of these sealants in CL management.

A novel strategy developed by Ding et al.30 involves com-
pression using a Foley catheter. The balloon of the catheter 
was positioned between the internal jugular vein and sternal 
head of the SCM muscle and inflated with 10 mL normal sa-
line. A gradual reduction in drain output was observed within 
7 days. However, this method carries the potential risk of 
damage to the internal jugular vein.

9. Surgery

The last and ultimate resort to treat CL is surgical re-explo-
ration yielding direct access to the injury site. The complexity 
of surgical access and the procedure is amplified by the in-
flammatory response to the extravasated chyle and the dehy-
drated state of the patient. Every attempt should be made to 
identify the duct and the site of the leak, after which the duct 
should be sewed with a non-absorbable suture. An adjunctive 
modality such as a muscle flap or tissue glue should be com-
bined with ductal ligation. Options for muscle flaps include 
SCM- or omohyoid-based muscle flaps. The clavicular head 
of the SCM is separated from its site of origin, positioned on 
the wound bed, and secured to the surrounding soft tissues. 
In radical neck dissection, if the SCM has been sacrificed, the 
levator scapulae muscle can serve the same purpose68. Simi-
larly, the omohyoid muscle can be used by severing its hyoid 



J Korean Assoc Oral Maxillofac Surg 2024;50:3-12

10

attachment. Zhang et al.69 used an omohyoid-based flap to 
cover the level IV region and reinforced this flap with non-
absorbable sutures to the surrounding soft tissues.

Chang and colleagues have endorsed the use of a pectoralis 
major myocutaneous flap for intractable CL. The proxim-
ity of this bulky muscle to the lower neck makes it ideal for 
defect closure as it forms an effective barrier and seals off the 
leak68.

10. Radiotherapy

De Felice et al.70 proposed using radiation therapy to treat 
CL. These authors found that low-dose radiation <1 Gy per 
fraction, with a total dose of up to 15 Gy, was successful at 
resolving lymphatic fistulae and lymphorrheoa. Radiotherapy 
can be used in the management of CL after head and neck 
surgeries. Low-dose irradiation modifies the inflammatory 
cascade and its effects by downregulating inflammatory cy-
tokines. At present, however, there are no reported trials of 
radiation therapy to treat CL.

Dunlap and colleagues analyzed predictors of postoperative 
CL taking into consideration pathology, surgical technique, 
and type of surgery. Endocrine pathologies, use of a harmonic 
scalpel, and papillary thyroid carcinoma were significantly 
associated with higher CL rates than non-endocrine patholo-
gies, monopolar cautery, and squamous cell carcinoma, 
respectively. However, there was no significant difference 
in the rate of CL with respect to level IV nodal yield, prophy-
lactic or therapeutic dissection, level VI dissection, or prior 
history of irradiation48.

V. Conclusion

We reviewed the intricacies of the current management 
strategies available for CL by review of the medical literature. 
CL is a rare complication following head and neck surgeries 
that results in local and systemic morbidity. This necessitates 
its timely diagnosis and treatment. Established interventions 
range from conservative measures to invasive surgical mo-
dalities, depending on the duration of the leak and the amount 
of chyle that is leaking. Hence, the combination of treatment 
options should be tailored to the individual patient’s presenta-
tion.
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