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High-Output
Chylothorax: Novel
Imaging Techniques
Provide Specific
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Postesophagectomy chylothorax is a therapeutic

dilemma. Understanding anatomy and leakage site is

essential, although imaging techniques for thoracic

lymphatics are challenging and not always available.

We describe a patient with a left-sided thoracic duct

and chylothorax after esophagectomy. We performed

intranodal Lipiodol lymphangiography, computed to-

mography lymphangiography, and fluorescence-

guided thoracic duct ligation with robot-assisted

thoracic surgery. These techniques are useful in the

postoperative setting but may also be used as pre-

ventive strategies to reduce morbidity and mortality

from chylothorax after any thoracic surgery.

(Ann Thorac Surg Short Reports 2023;1:152-156)
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adical surgery for esophageal adenocarcinoma en-
compasses en bloc resection of the thoracic duct
(TD) compartment.1 Despite standard TD ligation

above the hiatus, postesophagectomy chylothorax still
occurs with an incidence up to 21%.2 In the past,
mortality due to chylothorax exceeded 50%. Nowadays,
because of additional management strategies (ie, paren-
teral feeding), morbidity and mortality are reduced.3

Surgical reexploration is not frequently performed in
these frail patients as it is difficult to determine the site
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of leakage and underlying cause without appropriate
imaging studies, especially when there is high prevalence
(up to 40%) of anatomic TD variants.4 We suggest a
proactive approach with innovative imaging and
therapeutic modalities, which may lead to tailored
reinterventions with the potential of significantly
reducing mortality andmorbidity observed in TD injuries.

A 78-year-old man with Siewert I adenocarcinoma (cT3
N2 M0) underwent robot-assisted subtotal esoph-
agectomy with left-sided cervical lymphadenectomy after
completing 4 cycles of neoadjuvant chemotherapy (fluo-
rouracil, leucovorin, oxaliplatin, and docetaxel [FLOT]).
Reconstruction by gastric conduit, pyloroplasty, and
hand-sewn cervical anastomosis was followed by place-
ment of a feeding jejunostomy. During the procedure, the
TD compartment was dissected from the aorta and clip-
ped just above the hiatus, yet no duct lumen was seen
after transection. A Jackson-Pratt (JP) tube and chest tube
were placed in the right thorax; the chest tube was
removed on the first postoperative day (POD).

As enteral nutrition (Intestamin; Fresenius Kabi) was
started on POD 1 and gradually increased to a total of 1500
mL/24 h (Intestamin and Peptamen [Nestl�e] combined
50/50) on POD 6, daily fluid production from the JP tube
increased as well to 600 mL/24 h. Triglyceride count (66
mg/dL) was low, yet enteral nutrition and fluid produc-
tion were related, being highly suggestive of chylous
leakage. A low-fat, medium-chain triglyceride (MCT) diet
(Vivonex; Nestl�e) was started, and diagnostic lymphan-
giography was performed. Lymphatic access was ob-
tained as described by Nadolski and Itkin.5 Ethiodized oil
(Lipiodol; Guerbet) was then injected (total of 20mL), and
its progression through retroperitoneal lymphatics,
cisterna chyli, and chest lymphatics was observed. This
showed an aberrant left-sided TD with extravasation of
Lipiodol in the right hilar region (Figure 1). A higher
Lipiodol dose was not feasible because of a patent
lymphovenous junction. Further management consisted
of nothing by mouth and total parenteral nutrition with
somatostatin (6 mg/24 h). Drainage volumes
subsequently dropped to 200 mL/24 h. A second
Lipiodol lymphangiography procedure on POD 25 did
not succeed in further lowering the daily volume.

On POD 31, our patient deteriorated, and blood cul-
tures revealed multiple bacteria and yeasts. Abdominal
computed tomography (CT) showed colitis. Antifungal
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FIGURE 1 Lip iodo l lymphangiography. (A ) Ingu inal access wi th in t ranoda l ly pos i t ioned needle (ye l low arrow) in an

ingu ina l lymph node (b lue ar row) and ear ly opac ificat ion of e f fe rent lymphat ics (brown ar row) . The var iant chest lymphat ics

in (B ) anteroposter io r , (C ) r ight anter io r ob l ique, and (D) le f t anter io r ob l ique pro ject ion : le f t -s ided thorac ic duct (ye l low

ar rows) bending anter io r ly a t the leve l o f the s ix th thorac ic ver tebra (b lue ar rows) , fo rming a lymphat ic network in the

prevascu lar mediast inum (brown ar rows) wi th extravasat ion of L ip iodo l f rom 1 of the co l late ra ls in the parat racheal reg ion

(green ar rows) and converg ing toward the lymphovenous junct ion at the r ight ( red ar row) .
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and antibiotic treatment was given. Tube feeding (Viv-
onex) was restarted to strengthen the intestinal barrier;
unfortunately, chylous leakage rose to 900 mL/24 h.
To assess feasibility of surgical ligation of the left-
sided TD, CT lymphangiography was performed on
POD 41. After inguinal lymphatic access was again



FIGURE 2 Computed tomography lymphangiography : (A ) ax ia l reconstruct ion at the leve l o f the e ighth thorac ic ver tebra ,

(B ) ax ia l reconst ruct ion at the level o f the s ixth thorac ic ver tebra , and (C) parasag i t ta l reconst ruct ion . Lef t -s ided pos i t ion

of the thorac ic duct (ye l low ar rows) between descending aor ta and par ieta l p leura , mak ing an acute anter io r bend at the

leve l o f the s ixth thorac ic ver tebra (b lue arrows) . Dense L ip iodo l remnants in the thorac ic duct and mediast ina l lymph

nodes (green ar rows) .

154 CASE REPORT VERRELST ET AL

NOVEL IMAGING MODALITIES IN CHYLOTHORAX

Ann Thorac Surg Short Reports

2023;1:152-156
obtained, water-soluble iodine contrast medium
(Iomeron 350) was injected slowly. When the column
of contrast material reached the retroperitoneal
lymphatic trunks, a CT scan of the chest and
abdomen was performed. CT lymphangiography
showed the TD traversing between the descending
aorta and parietal pleura, where it could be reached
surgically (Figure 2). Percutaneous TD embolization
by direct puncture of the cisterna chyli was deemed
impossible as they were located at the posterior
side of the aorta, thus making surgery the only
remaining option. On POD 45, we performed a left-
sided robot-assisted thoracoscopy, with use of
indocyanine green (ICG) fluorescence-guided TD
visualization, as described by Jardinet and co-
workers6 and illustrated in Figure 3. After clipping of
the TD, an abrupt stop sign of the ICG fluorescence
confirmed successful ligation.

Postoperatively, total parenteral nutrition with so-
matostatin was restarted. After TD ligation, daily volume
dropped to 100 mL/24 h; tube feeding (Vivonex) was
gradually reintroduced, and 14 days after TD ligation,
the JP tube could be removed. On POD 62, per oral MCT
diet was restarted. The patient recovered well,



FIGURE 3 Lef t -s ided robot-ass is ted thoracoscopic surgery us ing the DaVinc i X i ( Intu i t ive Surgery ) system wi th in tegrated

fluorescent camera mode (F i refly ) . (A ) Thoracic duct bending anter io r ly over the aor t ic arch . (B ) Postoperat ive computed

tomography image wi th surg ica l c l ip on thoracic duct (a r row) .
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continued following the MCT diet, and was discharged
68 days after initial esophagectomy.
COMMENT

High-output chylous leakage may initially be treated
conservatively, reserving surgery for patients with re-
fractory chylothorax.2 However, high morbidity,
mortality, and lengthy hospitalization associated with
high-output chylothorax2,3 warrant a proactive
approach in applying diagnostic and therapeutic
modalities. Our case demonstrates the risk of a
prolonged conservative treatment as it gave rise to an
immunocompromised state with inactivity of the
intestinal barrier, resulting in severe colitis.

Intranodal Lipiodol lymphangiography was per-
formed early as it is relatively simple and informative
with therapeutic potential due to embolic or sclerosing
effect at the site of leakage, yet it was not successful in
this case. The effect can increase with higher Lipiodol
dosages as stated by Jardinet and colleagues,7 but this
was deemed unsafe because of the patent
lymphovenous junction. Early use of imaging studies
can also confirm adequate TD ligation at the level of
the diaphragm, whereas identification of a leak here
prompts direct surgical exploration.

In our case, surgical intervention was necessary as
minimally invasive strategies were not successful or
deemed impossible. CT lymphangiography provided
anatomic landmarks for surgery by showing the aber-
rant TD and its relation to the surrounding structures.
An important aspect of CT lymphangiography is the
ultrasound-guided needle placement. The hilar posi-
tion in a lymph node in or close to an efferent lymph
vessel allows administration of high volumes of
contrast agent or dye, which enables faster migration
and filling of the TD.

CT lymphangiography may increase our knowl-
edge of aberrant TD anatomy and it could be of
value in standard preoperative workup. In case of
aberrant TD anatomy, perioperative ICG fluorescence
lymphangiography can additionally be used for safer
TD identification, dissection, or ligation. CT and ICG
lymphangiography may be less successful when
there is extensive retroperitoneal lymphovenous
shunting, when there is extreme dilution in the
cisterna chyli in patients with extensive visceral
lymph production (eg, patients with cirrhosis), or
when no identifiable inguinal lymph node is found
on ultrasound.

In conclusion, use of CT and ICG lymphangiography
may reduce the incidence of high-output chylothorax
and contribute to lowering its significant morbidity and
mortality.
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