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Introduction
A lymphatic leakage is a loss of lymph fluid from 

a damaged lymphatic vessel. In head and neck surgery, 
there is a difference between right and left postoperative 
lymphatic leakage. The distinction is based on 
differences in anatomy and physiology and reflected in 
terminology. In the strictest sense lymphatic leakage 
is a consequence of right duct injury. On the other 
hand, the injury of thoracic duct on the left side of 
neck and leakage of its content is defined as chyle leak. 

The rate of iatrogenic lymphatic injuries is 2-8% after 
neck dissection and 0.5-1.4% after thyroidectomy (1). 
Thoracic duct injuries are more common and present 
about 75-92% of neck lymphatic injuries (1, 2). Chyle 
leak is a more serious complication compared to 
lymphatic leakage. Chyle leak can lead to a systemic 
metabolic imbalance, a prolonged wound healing and 
longer hospital stay (3).

The diagnosis can be made intraoperatively 
(visualization of aqueous or milky fluid in operative 
field) or in the early postoperative period (increased 
accumulation of lymph in the drainage).

Chyle leak is a rare but dangerous complication, 
and various treatment options described in the 
literature can be divided into conservative and surgical 
modalities (4). Currently, there is no evidence that any 
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ABSTRACT – Postoperative chyle leak is a rare but serious complication of head and neck sur-
gery. Chyle leak can lead to a systemic metabolic imbalance, a prolonged wound healing and longer 
hospital stay. Early identification and treatment are crucial for good surgical outcome. The diagnosis 
can be made intraoperatively or in the early postoperative period. Various treatment options described 
in the literature can be divided into conservative and surgical modalities. Currently, there is no evi-
dence that any approach is superior to the other due to relatively small number of studies describing 
chyle leak management. There are no official guidelines for the treatment of postoperative chyle leak. 
The aim of this article is to present the therapeutic possibilities and to offer an algorithm for chyle 
leak management.
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approach is superior to the other due to relatively small 
number of studies describing chyle leak management 
(5).

ANATOMY OF THE LYMPH SYSTEM

The lymphatic system consists of lymphatic 
capillaries, lymphatic vessels, lymph nodes, lymphatic 
ducts, tonsils, spleen, thymus, and other tissues in the 
body. It runs parallel to the blood vessels and permits 
lymph to circulate around the body.

The thoracic duct is the main and largest lymph 
duct that drains the lymph from the legs, pelvic organs, 
abdominal wall, abdominal organs, lymph of the left 
half of the chest, left lung, left arm, left thoracic wall, 
breast and left half of the head and neck.

It starts from the upper end of the cisterna chyli 
and ends in the left venous angle (the junction of the 
left subclavian vein and the left internal jugular vein). 
Topographically, its course is divided into the abdominal, 
thoracic, and cervical part. The abdominal part is in 
retroperitoneal space. The thoracic part is located in the 
posterior mediastinum. Proximally, thoracic duct rotates 
to the left and then comes to the left of the oesophagus 
where it is in close proximity to the left laryngeal nerve, 
then crosses the aortic arch, ascends behind the left 
subclavian vein, passes through the superior thoracic 
aperture and reaches the lower neck (5, 6). In the cervical 
region, the thoracic duct at level C7 rotates laterally and 
forward and forms the thoracic duct arc, located in the 
triangle of the vertebral artery. This deep neck triangle 
is bounded by the subclavian artery, anterior scalene 
muscle and longus colli muscle. In this area the duct 
crosses from medial to lateral, behind the left common 
carotid artery, left vagal nerve, and left internal jugular 
vein, and finally flows into the venous angle (2, 5, 6). At 
this point it can have multiple terminations in venous 
system (1).

The right lymphatic duct is shorter in its length 
and carries lymph only from the right side of the head 
and neck, right arm, right side of the chest and breast, 
right lung, right half of the mediastinum, and flows 
into the right venous angle (6).

PHYSIOLOGY AND FUNCTION OF THE 
LYMPHATIC SYSTEM

The main functions of the lymphatic system are 
homeostasis of body fluids, fatty acid absorption, and 
immune system modulation.

The excess amounts of interstitial fluid and proteins 
from the tissues that cannot be returned through the 
blood vessels are returned by the lymphatic system. The 
lymphatic system is a low-pressure system without a 
central pump, so lymph flows more slowly than blood. 
The lymph flow is enhanced by pumping, which can 
be result of extrinsic or adjacent tissue movement, or 
intrinsic contractions of specialized muscle cells in 
lymphatic vessel walls (7).

The lymphatic system is important in the intestinal 
regulation and function. It helps with lipid transport, 
fights against infections, and removes excess fluid. The 
lacteals are lymph capillaries in the small intestine villi 
responsible for absorption of the fats and fat-soluble 
vitamins. Lacteals produce chyle, a lipid-rich, milky 
white fluid containing chylomicrons (lipoproteins 
responsible for transport of fats in aqueous medium). 
The intestinal chyle drains exclusively to the cisterna 
chyli. Chyle consists of blood plasma-like fluid, protein 
(2-4.5%), white blood cells, electrolytes, fat-soluble 
vitamins, trace elements, glucose, and large amounts of 
chylomicrons (8). Its electrolyte composition is similar 
to plasma. The main lipid component is triglycerides. 
Chyle flow rates are dependent on the diet, intestinal 
function, peristalsis, physical activity, respiratory 
movements, coughing, pulsation of adjacent arteries 
and changes in intra-abdominal and intrathoracic 
pressure (1, 9). 

There is a huge content difference between chyle 
from the thoracic duct and lymph from the right 
lymphatic duct. Lymph production rate is estimated at 
2mL/kg/min approximately resulting in 2-4 litres daily.

PATHOPHYSIOLOGY OF CHYLE LEAK

When the lymphatic system is disrupted, proteins 
accumulate in the intercellular space and cause oedema.

Chyle leak and the consequent loss of its 
components can lead to the potentially life-threatening 
malnutrition, electrolyte and fluid imbalances and 
other systemic complications. The loss of large volume 
of protein, fat and electrolyte-rich fluid results in 
primary hypoproteinemia, hyponatremia, hypokalemia 
and hypocalcemia. Hypoproteinemia may complicate 
primary hypovolemia from fluid loss due to fluid 
shifts in third space. In addition, chyle leak can result 
in loss of leukocytes leading to immunosuppression 
that increases risk of delayed wound healing, wound 
infection or breakdown, fistula formation and sepsis 
(10).
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Chyle fistulas are space-filling that exert pressure 
on surrounding tissues. Local pressure effect of chyle 
beneath skin flaps can interrupt tissue perfusion causing 
poor wound healing and promoting flap necrosis 
(10). The consequences can range from negligible 
to life-threatening conditions like chylothorax or 
chylomediastinum (11).

All this can lead to an extended hospital stay, higher 
treatment costs and a less favourable surgical outcome. 
In extreme cases, it can be lethal (12). According to 
a study by Dongbin et al. chyle leak complications 
occur in 40% of cases, mainly in the form of electrolyte 
and protein imbalance, primarily hyponatremia and 
hypoalbuminemia (13).

DIAGNOSIS OF CHYLE LEAK

Iatrogenic chyle leak can be observed 
intraoperatively or in the early postoperative period.

INTRAOPERATIVE RECOGNITION OF 
CHYLE LEAK

If the leak is identified at the time of surgery, all 
actions must be taken to stop it immediately. A special 
attention should be paid to careful examination of 
venous angle region at the end of a head and neck 
procedure, particularly if it involves dissection of level 
IV neck nodes. If secretion of lymph is observed during 
surgery, a source must be found (10). Use of surgical 
loupes or operative microscope can visualization 
which may be difficult due to variable course and 
collapsibility of the thoracic duct (10). Placement of 
the patient in the Trendelenburg position and increase 
of intrathoracic pressure can help the surgeon to find 
the source of the leak (10). As described by Cernea 
et al. an increase of intraabdominal pressure can also 
help, it is achieved by compressing the abdomen with 
the upper body of the assistant (9).

Intraoperative damage to the lymphatic duct may 
go unnoticed due to empty lymphatic system as result 
of routine preoperative fasting.

POSTOPERATIVE IDENTIFICATION OF 
CHYLE LEAK

In the postoperative course chyle leak is suspected 
when unexpectedly high accumulation of the white 
fluid in the drainage is found or when there is a 
sudden increase of drainage output after feeding. 
Lymphedema or erythema can be seen in the neck, 

and the liquid collection can sometimes be palpated in 
supraclavicular region (14). Generally, this is enough to 
make a diagnosis, but in case of any doubt biochemical 
assay may be helpful for confirmation.

A triglyceride concentration of >100 mg/dL or a 
triglyceride level greater in drainage fluid than that 
of serum would support the diagnosis of chyle leak in 
uncertain cases (15). Presence of chylomicrons in lipid 
analysis of the neck drainage may indicate chyle leak, 
but may also be present due to breakdown of adipose 
tissue in the wound.

Cholesterol levels also can put suspicion on chyle 
leak, but triglyceride levels are more specific for chyle 
(16). Lee et al. have found in their study that the 
portable SD LipidoCare test system (SD Biosensor, 
Suwon, South Korea) can be used for quick and 
accurate screening for chyle leak. The SD LipidoCare 
test system is a portable instrument that can measure 
various lipid profiles (total cholesterol, triglycerides, 
high-density lipoprotein, and low-density lipoprotein), 
all within 3 minutes by dropping aspirated fluid from 
neck drainage with a mini pipette into the system (12).

REVIEW OF THE LITERATURE

There are numerous proposed conservative and 
surgical methods to stop chyle leak (Table 1.).

CONSERVATIVE APPROACH

Almost all authors recommend conservative ap-
proach as first line of treatment regardless of leakage 
amount (1, 2, 3, 4). 

Change of nutrition to low-fat diet rich in me-
dium-chain triglycerides is one of measures (17, 18). 
Medium-chain triglycerides are mostly water-soluble 
and enter the circulation through the hepatic system, 
thus avoiding the flow through the gastrointestinal 
lymphatic system. Through the central venous path-
way, it is necessary to continuously replace electrolytes, 
vitamins, and oligoelements.

Total parenteral nutrition which bypasses the gas-
trointestinal lymphatic system and provides all neces-
sary nutrients to the patient is another option (19, 20). 
Some authors describe it as first choice treatment, while 
the others recommend it when low-fat diet does not 
give results or in patients with higher lymph outflow.

Different diet changes can resolve more than 70% 
of chyle leak in period of 2 months and there is no 
statistical difference in success among them (19).
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Further conservative methods include octreotide, 
a long-acting analogue of the hormone somatostatin, 
and/or pancreatic lipase inhibitor orlistat/tetrahydro-
lipstatin.

Somatostatin reduces the production of lymphat-
ic contents by inhibiting the production of pancreat-
ic and gastrointestinal enzymes (21). It also reduces 
lymph production and decreases its flow by contract-
ing the smooth muscles of the digestive and lymphatic 
systems. Somatostatin has a very short half-life and 
requires continuous intravenous administration. Ad-
ministration of long-acting analogue octreotide (100 
µg/day for 2-3 days subcutaneously) can stop low and 
medium volume chyle leak within 5-7 days (22, 23). It 
is recommended to continue the use for 1-2 days after 
chyle leak resolution (1). Some authors describe good 
results even in high volume chyle leak after prolonged 
treatment up to 30 days (1), and some recommend it 
as first line treatment (21). Octreotide should be used 
carefully, especially in patients with previous cardio-
vascular and hepatic disorders. The most commonly 
described mild side effects are nausea and diarrhea, 
and possible severe complications are hypoglycemia 
and cholecystitis with gastrointestinal bleeding (24). 

Orlistat/tetrahydrolipstatin inactivates pancreatic 
enzymes and prevents the resorption of fat cells in the 
intestine, and their entry into the enteral circulation 
(24).

Additional conservative measure is limiting phys-
ical activity in order to decrease pressure in the lym-
phatic system (25). Cough control with antitussives 

and stool regulation will help prevent high intratho-
racic and abdominal pressure.

Extracorporeal compression of the neck in the pro-
jection of lymphatic leakage with the removal of the 
negative drainage system remains a clinically ques-
tionable approach (2).

SURGICAL APPROACH

Chyle leak can be recognized at time of initial sur-
gery or as postoperative complication.

Intraoperative identification and ligation of the 
open duct is the most effective way to stop chyle leak. 
Delay of enteral feeding for patients with intraopera-
tively recognized chyle leak is recommended (3).

There is no consensus on revision surgery re-
garding indication defined by chyle volume loss or 
timing. Some authors recommend revision surgery 
when chyle output is higher than 500 mL/day for 4 
days, while the others describe possibility of waiting 
up to 30 days with chyle output of more than 1000 
mL/day (1, 2, 3, 4). Chyle leak causes significant nu-
tritional and immune compromise, so early surgical 
intervention is recommended when conservative 
therapy is likely to fail or take too long to resolve 
leakage (19).

Recommended suture materials for ligation of tho-
racic duct are absorbable polyfilament suture, non-ab-
sorbable monofilament sutures (1, 3, 4, 8) and titani-
um clips. After thoracic duct ligation, safety of ligation 
should be checked by raising the intraabdominal or 
intrathoracic pressure.

CONSERVATIVE MANAGEMENT SURGERY

first line

•	 low-fat diet (nutrients rich in medium-chain 
triglycerides)

•	 total parenteral nutrition via central venous line
•	 daily correction of electrolytes, vitamins and oligo-

elements

first line – neck exploration

•	 ligation: surgical suture, haemoclips
•	 local/regional myofascial flap
•	 local sclerosing agents: tetracycline or OK-432
•	 local application: fibrin glue, vicryl nets

second line

•	 somatostatin/octreotide
•	 pancreatic lipase inhibitor (orlistat)

second line

•	 transthoracic approach (thoracoscopic or open 
thoracotomy): thoracic duct ligation

•	 transabdominal approach (percutaneous thoracic 
duct embolization - TDE)

Table 1. Conservative and surgical methods to stop chyle leak.
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Covering of the repaired lesion with an additional 
muscle layer can be helpful. The sternocleidomastoid 
muscle flap is the most commonly used, the use of 
scalene or infrahyoid muscles is less common. Use of 
the pectoralis major flap is also an option. Numerous 
surgical procedures have been described in the liter-
ature aiming to secure the site of lymphatic leakage 
additionally.

The use of local sclerosing agents such as tetracy-
cline or OK-432 (Picibanil, Chungai Pharmaceutical 
Co., Tokyo, Japan) can stop chyle leak by causing an 
additional local inflammatory response (26, 27, 28). 
Topical application or installation via a drainage sys-
tem may be a possible route of administration (29, 30). 
However, the possible complication is neurotoxicity 
for nerves in proximity, phrenic and brachial plexus 
(31). If this therapeutic approach fails to stop chyle 
leak, partial sclerosis can further complicate new sur-
gical exploration (32).

Positive experiences after the local application of 
fibrin glue or polygalaktin 910 (Vicryl [Ethicon US]) 
nets have been described in the literature (33).

If the first line of surgical intervention, neck revision 
surgery, does not give the desired clinical results, it 
is rational to ligate the duct by the transthoracic or 
transabdominal approach. Access is through the right 
chest, thoracoscopic or open thoracotomy, between the 
aorta and the azygos vein (34). The procedure is very 
effective, some authors propose it as first line surgical 
intervention in patients with more than 1000 mL/day 
leak (8). The patient’s general condition, compromised 
by prolonged chyle leak, can further be decreased with 
this procedure. Through percutaneous thoracic duct 
embolization (TDE), it is possible to access the chyle 
tank and close it with the help of sclerosing agents 
(Histoacryl with or without coils). Unfortunately, this 
procedure sometimes requires multiple revisions (35).

Discussion
The knowledge of surgical anatomy is the best 

prevention of lymphatic duct injury (8). Possible 
anatomical variations of position and branching makes 
the vulnerable lymphatic duct a place of frequent 
unintended surgical lesion that results in uncontrolled 
lymphatic leakage (3). Thoracic duct lesions are more 
often in an advanced malignant metastatic disease 
that affects level IV of the left side of neck and 
spreads toward the upper mediastinum (4), but the 
fear of chyle leak should not limit proper oncological 

resection (1). Chyle leak is most often observed on 
the first postoperative day, a few hours after feeding 
the patient. It is manifested primarily by the white 
turbidity of the drainage content. On the right side 
of the neck, due to the different origin and chemical 
composition of the lymph, in case of increased drainage 
of serous or bloodstained content, lymphatic leakage 
is usually observed after a few days. Accumulation of 
lymph in surgically treated neck is manifested through 
a systemic metabolic disorder and loco-regional 
chemical irritation of musculoskeletal structures (2). 
Fluid loss and electrolyte imbalance deteriorate general 
patient condition. The patient’s immune system is 
disrupted, complicating wound healing process (7). 
When the chyle leak reaches volume of 1l/24h, then 
it becomes potentially life threatening condition. So 
far, there is no algorithm or guidelines that would 
unambiguously clinically determine the therapeutic 
approach in unintentional thoracic duct lesion. There 
are several proposed algorithms suggesting order of 
possible interventions but without specific time frame 
recommendations and some with same approach 
regardless of chyle leak volume (1, 7, 21). Figure 1. 
shows our recommendations for resolving chyle leak. 
Based on literature data we tried to create an algorithm 
that includes all effective methods in specific order 
according to chyle leak volume. In patients with low 
volume chyle loss effects on patients general condition 
is milder and probability of conservative treatment 
success is higher. In cases with high volume chyle loss 
patients general condition and local status deteriorates 
much faster and consequently there is no time to 
expect results of the above mentioned conservative 
measures, usually rendering a more proactive approach. 
It is necessary for the algorithm to include not only 
possible curative methods but also their time frame 
and distinction of patients based on chyle volume loss. 
A conservative or surgical approach (Table 1.) will 
depend on the general condition of the patient, local 
status and the volume of chyle leak. According to chyle 
volume loss per day, patients can be divided in three 
groups, low chyle leak (up to 300 ml/24 h), medium 
(from 300-600/24 h), and large (over 600 ml/24 h).

First line treatment of patients with postoperative 
chyle leak is change in diet for patients with low leak. 
Complete cessation of feeding and total parenteral nu-
trition is the first choice for patients with medium leak 
(19). The first effects of diet intervention can be ex-
pected within 12 hours after the initiation, and the full 
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therapeutic effect through the second and third day of 
treatment. With the cessation of chyle leak, after 72 
hours, the total parenteral nutrition can be replaced 
with a low-fat diet for the next 72 hours. Adequate 
clinical finding on the neck allows the patient to re-
turn to normal nutrition. After 72 hours of treatment, 
if the chyle leak is not decreased or stopped, second 
line of conservative or surgical approach should be 
considered.

As a second-line conservative treatment octreotide 
and/or pancreatic lipase inhibitor orlistat/tetrahydro-
lipstatin can be used. The effect of somatostatin/oc-
treotide treatment can be expected within 24 hours. 
Continuation of chyle leak after 72 hours of the sec-
ond-line treatment cannot be treated with conserva-
tive methods only. 

Extracorporeal compression of the neck in the pro-
jection of lymphatic leakage with the removal of the 
negative drainage system is not recommended, espe-
cially in the case of microvascular anastomosis present 
on that side of the neck. The entire lymphatic system 
is characterized by low pressure flow. Although nega-
tive drainage pressure enforces the outflow of lymph, 

removal of drainage system increases the possibility of 
lymph accumulation in the neck. Extracorporeal com-
pression, on the other hand, can contribute to lymph 
flowing into the thorax instead of the neck, with the 
consequent formation of chylothorax.

Intraoperative identification and ligation of the 
open duct is the most effective way to stop chyle leak. 
Visualization of the leakage site and surgical ligation 
can be very challenging. The thin and vulnerable duct 
wall, numerous possible anatomical variations, onco-
logical status of the neck, radiation and chemotherapy 
performed, and possible previous surgeries and reoper-
ations increase the risk of and complicate the repair of 
an evident chyle leak. Regional inflammation caused 
by the lymphatic leakage further complicates the iden-
tification of anatomical structures.

The preferred ligation material is a pliable polyfila-
ment atraumatic resorptive suture with serous needle. 
The use of non-resorptive monofilament sutures is not 
excluded, but it may lead to additional rupture of the 
duct wall. The use of titanium clips is also an effective 
way to close the duct. However, if the chyle leak is lo-
cated at the junction of the neck and the mediastinum, 

Figure 1. Our recommendations for resolving chyle leak
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the clips may be potentially dangerous. Moving of the 
visceral pleura due to an irritating cough can move 
the metal clip and cause a new lesion of the lymphatic 
duct system. After thoracic duct ligation, safety of liga-
tion should be checked by raising the intraabdominal 
or intrathoracic pressure.

The described algorithm has not been tested in a 
clinical trial but corresponds to the authors long-term 
surgical experience. Some methods are proposed in 
the literature review but are not recommended in the 
algorithm due to low efficacy and undesirable side 
effects. Methods recommended in algorithm (except 
transabdominal approach) have all been used in our 
patients. In our experience the efficacy of the method 
is observed within two days and is dependent on chyle 
leak volume. Advantage of our recommendation is that 
it is easy to remember as rule of number 3 (300, 600 
mL/day, each conservative therapy for 3 days). Due to 
low number of cases, prospective multi-institutional 
research should be initiated to objectively test our pro-
posed time and volume boundaries. 

Conclusion
Identification of lymphatic duct and immediate 

surgical care of the open lymphatic structures is the 
best way to avoid postoperative lymphatic leakage. 
Since there are no official guidelines for the treatment, 
it is necessary to propose an algorithm.
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Sažetak

ZBRINJAVANJE LIMFOREJE NAKON KIRURŠKIH ZAHVATA U  PODRUČJU GLAVE I VRATA: 
PREGLED TRENUTNIH PRISTUPA UZ PRIJEDLOG NOVE STRATEGIJE LIJEČENJA 

D. Leović, M. Pastorčić Grgić, I. Gugić Radojković, I. Blivajs, L. Matoc i K. Gršić 

Postoperativna limforeja je rijetka, ali ozbiljna komplikacija operacija u području glave i vrata. Limforeja može dovesti 
do sistemskog metaboličkog poremećaja, produženog cijeljenja rane i produljenog bolničkog liječenja. Rano prepoznavanje 
i liječenje temelj su dobrog kirurškog ishoda. Dijagnoza se može postaviti tijekom operacije ili u ranom postoperativnom 
periodu. Različite metode liječenja opisane u literaturi možemo podijeliti u konzervativne i kirurške. Trenutno nema dokaza 
da je i jedan pristup bolji od drugog radi malog broja studija koje opisuju zbrinjavanje ove kirurške komplikacije. Ne postoje 
službene smjernice za liječenje limforeje nakon operacije. Cilj ovog rada je prikazati terapijske mogućnosti i predložiti algo-
ritam za zbrinjavanje bolesnika s limforejom.

Ključne riječi: Limfa; Disekcija vrata; Prsni duktus; Algoritam


