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Post-Operative Management of Complex Chyle Leaks is
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Abstract
Chyle leak/fistula is a rare complication of oesophageal cancer surgery, usually consequent on
an unintended breach of the thoracic duct, its tributaries or the cisterna chyli. For high volume
persistent leaks, further surgery, either open or minimally invasive trans-thoracic, with a potentially
significant risk of attendant morbidity. At this National Centre, our policy has evolved to using
interventional radiology to define the lymphatic system and to target embolization or disruption.
We report herein 3 exemplar cases which highlighted the clinical presentation, and technical aspects
of its resolution.

Introduction
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Chyle leak, a rare but serious complication of oesophageal surgery [1], occurs when there is an
effusion of intestinal lymphatic fluid from the Thoracic Duct (TD) and its tributaries. The TD carries
chyle from its origin, at the level of L2 at the Cisterna Chyli (CC) superiorly and terminates at the
junction between the left subclavian and jugular veins [2]. Any disruption to the flow of chyle along
the TD can result in a chylothorax or chyle fistula [3]. A 21-year experience of 203 patients from the
Mayo Clinic revealed traumatic etiologies accounted for 49.8% of cases (n=101), with a complication
post oesophageal cancer surgery being the leading cause [3]. The Esophagectomy Complications
Consensus Group (ECCG), an extensive database (n=2704) of perioperative complications of 24
high volume oesophageal surgical centers in fourteen countries, revealed chyle leak in 4.7% of cases
[4]. More common complications included pneumonia (14.6%), atrial dysrhythmia (14.5%) and
anastomotic leak (11.4%) [5].
Notwithstanding, chylothorax carries high morbidity and mortality, and Pillay and Singh
recorded a mortality rate of up to 50% secondary to chyle leak following oesophageal surgery
[5,6]. In another study, chylothorax was significantly associated with 30-day major complications
when compared with those who were not complicated by a leak (85% vs. 46%), along with a longer
inpatient stay, pneumonia, sepsis, reintubation and reoperation [7]. Therefore, albeit uncommon,
it is extremely important for clinicians to be well prepared to manage chylothorax in a postesophagectomy patient. In this case series, we describe our own experience of three cases of chyle
leaks.
Surgery has been the mainstay of intervention for Class III chyle fistula, with persistent highvolume leakage, however there is an increasing experience with Interventional Radiology (IR) and
embolization or disruption [8,9]. Herein we report 3 cases successfully managed, representing 100%
of the complex leaks at this National Centre over a three-year period.

Case Series
Case 1
An 81-year-old male underwent a transhiatal esophagectomy for esophagogastric junction
(AEG) type I poorly differentiated junctional adenocarcinoma (T2N0) on the background of Barrett’s
oesophagus. The patient initially underwent an uneventful postoperative recovery, however, on
POD 10, he developed acute onset dyspnea and CT of the thorax demonstrated a multiloculated,
complex pleural effusion. An ultrasound-guided pigtail drain was placed in the largest targetable
effusion (Figure 1). The fluid drained was chylous in appearance, with triglyceride count of 280
mg/dL. His serum albumin was 23 g/L, and lymphocytes were depleted at 0.6 × 109/L. He required
supplemental oxygen with a FiO2 of 0.6 to maintain adequate oxygen saturations, and was treated
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Figure 3: (a) The cisterna chyli has been accessed percutaneously using
a 22-gauge Chiba needle, via an anterior approach. An .018 guidewire was
advanced via this needle through the cisterna chyli and into the thoracic duct.
The image on the left demonstrates a microcoil which was deployed initially
but was subsequen ly partially removed. (b) Post cyanoacrylate embolization,
with a small coil remnant cranially.

Figure 1: Post-op day 10 CT of the thorax demonstrated a multiloculated,
complex pleural effusion.

Figure 2: (a) Cisterna chyli is identified, with extravasation of Lipiodol into the
pleural cavity demonstrating the site of chylous leak. (b) A 22-gauge Chiba
needle has been used to access the cisterna chyli and an 018′′ guidewire has
been advanced into the thoracic duct and is seen to pass through a thoracic
duct defect and into the pleural cavity, representing the site of thoracic duct
injury.

Figure 4: (a) Initial imaging demonstrating extravasation of Lipiodol. (b)
Imaging 1 week later demonstrating residual Lipiodol in the retroperitoneal
and posterior mediastinal lymphatic structures, without evidence of ongoing
leak.

or eroded, and hence an exploratory thoracotomy was performed
to correct. However intraoperatively, the clips were in situ and no
visible leak in the right thoracic cavity was evidenced despite the
administration of a bolus of full-fat feed. Chyle emanated from at
and just below the hiatus, and small accessible branches were clipped,
a laparotomy for an assumed CC injury was considered but not
pursued. Postoperatively, the drain output remained over 1.5 L daily.
Lymphangiography was performed via injection of 1 mL of Lipoidol®
(ethiodized oil) every five minutes into the inguinal regions of lymph
nodes which allowed for identification of CC. A guidewire was
advanced via the CC with coils and glue used to embolize the leaking
tract (Figure 3a, 3b). Follow-up imaging one-week post-procedure
demonstrated successful Thoracic Duct Embolization (TDE) with
minimal residual extravasation (Figure 4a, 4b). His clinical course
improved in parallel with this, and his albumin increased from a
nadir of 18 g/L to 25 g/L 30 days post-operatively, and lymphocyte
count from a nadir of 0.4 × 109/L to 1.6 × 109/L.

for pneumonia. Given his age, frailty and a probable associated
pneumonia, the decision was made to explore an IR approach, the
first conducted at this Centre. Lipoidol® was injected via 28-gauge
needles into the lymph glands in the inguinal region. The CC was
identified along with a large chyle leak from the TD (Figure 2a).
Under fluoroscopic guidance, a 22-gauge Chiba needle was passed
cranially with a 25 cm 018′′ guidewire advanced into the leak (Figure
2b). On successful cannulation of the duct, coils were advanced along
with Glubran® adhesive, resulting in successful control of the leak. The
patient recovered with no further sequela.
Case 2
A 49-year-old male with cT3N3 oesophageal Squamous Cell
Cancer (SCC) underwent CROSS-regimen chemotherapy and
radiation followed by a radical en bloc three-stage esophagectomy,
with double ligation of the TD in the lower thorax, and excision of
the duct up to the azygos vein. Nutrition was provided via a needle
catheter jejunostomy from POD 1. On POD 3, he developed highvolume (>1 L/24 h) chyle drainage through the right thoracic drain,
with associated lymphopenia of 0.8 × 109/L and hypoalbuminemia
of 21 g/L. Jejunal feeding was discontinued and he was commenced
on Total Parenteral Nutrition (TPN). Biochemical analysis of the
drain fluid demonstrated triglycerides at 92 mg/dL, cholesterol
measuring 0.6 mmol/L and a normal amylase. He was administered
100 micrograms of octreotide twice daily in addition. The drainage
remained high in succeeding days, with a maximum of 2.5 L on
POD 12. It was assumed the clips on the proximal TD had avulsed
Remedy Publications LLC., | http://anncaserep.com/

Case 3
A 64-year-old female underwent a salvage three-stage
esophagectomy with jejunostomy placement for recurrence of an
SCC in the mid-third of the oesophagus; this had been treated 2
years previously with definitive chemoradiotherapy (50.4 Gy). On
POD2, chyle (375 ml) was noted in the left-sided pleural drain and
a chyle leak was suspected. The patient developed an associated
hypoalbuminemia of 21 g/L and profound lymphopenia of 0.2 ×
109/L. Despite TPN therapy, drain output persisted with a maximum
output of 800 ml per day on POD12 and the patient remained
2
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reported above, and all managed with thoracotomy and ligation of
the thoracic duct, with therapeutic success. The three complex cases
herein highlight how advances in modern IR techniques enabling
Thoracic Duct Embolization (TDE) or Disruption (TDD) have
transformed our management algorithm. The wide variation in
etiology, small sample numbers and varying degrees of expertise as
well as a lack of clinical trials comparing management modalities
mean that current approaches are largely based on case series
or clinical experience of the surgical team. As a result, the clinical
picture, influenced by patient characteristics, rate of chyle leak,
symptoms and nutritional status, often guides the decision-making
process. Based on these cases, we enthusiastically advocate through
this report that IR assessment and embolization should be first line
for type III fistulae. If this had failed, we would have progressed to
surgery, which in case 1 and case 3 would have been in a very highrisk context.

Figure 5: Intra-procedural imaging showing the embolization. After
cannulation of the cisterna chyli, the lymphatic vessels in the upper abdomen
and lower thorax were embolised using a combina ion of glue/lipiodol® (3 ml
total with a 2:1 dilution ratio respectively).

TD ligation has been the gold standard [18], either via open
thoracotomy or video assisted thoracoscopy. If performed early after
diagnosis, the therapeutic success rate is reported to be up to 96%
[19]. The IR approach, reported in these three above cases, involves
completing lymphangiography or lymphoscintigraphy imaging
techniques to first localize the leak and then progress to either TDE
or TDD. There are two technical approaches to lymphangiography,
bipedal or inguinal, the latter of which was utilized in our cases.
This facilitates the visualization of the lymphatic vessels, CC and
ultimately the site of leakage. Percutaneous access of the TD or CC
is then achieved via transabdominal cannulation. Embolization is
carried out with either coils, liquid embolic agents or a combination
of both. Where TDE fails, TDD gives an alternative way to interrupt
lymphatic flow via numerous needle punctures at the level of CC, as
was successfully demonstrated in our second case.

Figure 6: Post-interventional radiology procedure-abdominal X-ray, showing
good a good outcome. Demonstrating a successful IR embolization of an
ECCG Type III (A) chyle leak.

The published evidence surrounding percutaneous intervention in
chyle leaks categorically related to oesophageal cancer surgery is scant.
In one study, chyle leaks were managed successfully in 65% to 91% of
the percutaneous group, with superior outcomes being observed in
tertiary referral centers with well-established IR departments, high
levels of expertise and modern infrastructure [20]. In a review of 90
patients undergoing percutaneous treatment of chylothorax, technical
success observed in 79% of cases with complete resolution seen in
69% of patients. In the cases where the percutaneous approach failed,
either surgical ligation or pleurodesis was performed [21]. Another
review demonstrated postoperative chylothorax occurring in 97
patient’s post-esophagectomy, with TD leaks accounting for 47% of
cases. It concluded that surgical duct ligation was more effective than
TDE, due to the success rate of cannulating the CC being only 48%,
thus highlighting the relevance of experience and technical expertise
of the operators [19]. Notwithstanding, although an outstanding IR
Centre, our team had not previously managed a lymphatic fistula
from the TD or CC.

clinically unwell with ongoing weight loss. On POD18 the patient
underwent a lymphangiogram during which 15 ml of lipiodol® was
injected over the course of one hour via the inguinal lymph nodes.
After cannulation of the CC, the lymphatic vessels in the upper
abdomen and lower thorax were embolized using a combination of
glue/lipiodol® (3 ml total with a 2:1 dilution ratio respectively) (Figure
5, 6). The procedure was tolerated well and there were no immediate
complications, and the patients’ clinical condition improved rapidly
thereafter.

Discussion
The principles of management of proven chyle leakage are well
established, including external drainage, dietary modifications such
as TPN or administration of Medium-Chain Triglycerides (MCTs),
and the adjunct of somatostatin analogues [10-12]. Somatostatin
analogues act directly on vascular somatostatin receptors and
minimize lymph fluid excretion as well as indirectly reduce lymphatic
flow by increasing splanchnic arteriolar resistance and decreasing
gastrointestinal blood flow [13]. An invasive intervention is required
where chyle leak rates are persistently high despite conservative
measures, with 10 mL/kg body weight [14] or greater than 1000
mL/day [15] suggested or if a patient continues to decline from an
immune or nutritional standpoint [16,17].

Conclusion
Although a small sample size, these cases, all different, represent
how IR may prevent complex re-operative surgery for Type III
chyle leaks. We view this as a major advance with respect to our
armamentarium in tackling a complex problem, with the advantage
most intuitive and evident in patients severely depleted as a
consequence of the chyle loss, with low albumin levels, and lymphocyte
counts. With this expertise, we recommend this approach as fine line
assessment and management of Type III leaks, with surgery reserved

In our prior experience, such type III chyle fistulae were rare,
with just three cases requiring surgery in ten years prior to these cases
Remedy Publications LLC., | http://anncaserep.com/
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for where IR measures fails.

12. Bender B, Murthy V, Chamberlain RS. The changing management of
chylothorax in the modern era. Eur J Cardiothorac Surg. 2016;49(1):18-24.
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