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An adolescent with plastic bronchitis due to congenital heart disease had altered mental status after an interven-
tional lymphatic procedure in which lipiodol contrast was used. Neuroimaging revealed cerebral lipiodol emboliza-
tion due to direct shunting between lymphatic channels and pulmonary veins. Cerebral lipiodol embolization is a
potential neurologic morbidity associated with interventional lymphatic procedures. (J Pediatr 2016;176:200-3).

P
lastic bronchitis is a rare complication of congenital
heart disease palliation that is caused by the formation
of proteinaceous casts in the tracheobronchial tree.

Clinical management is challenging, and these gelatinous casts
can result in airway obstruction and death from asphyxia-
tion.1 Lymphatic abnormalities have been shown to play ama-
jor role in the pathophysiology of plastic bronchitis.2,3 A new
therapeutic option for these patients is an interventional pro-
cedure to embolize the abnormally dilated lymphatic ducts.3,4

These procedures require the use of lipiodol, an iodinated
poppy seed oil, which is used as a radio-opaque contrast
agent in lymphangiography and for chemoembolization pro-
cedures. Data on safety and efficacy of this procedure and
contrast agent are limited to a small number of case reports.
Lipiodol frequently is used in the transcatheter arterial che-
moembolization (TACE) of liver tumors. Cerebral lipiodol
embolism (CLE) is a known complication of this procedure,
although the mechanism of its neurotoxicity is uncertain.5,6

In patients with single-ventricle physiology, cerebral emboli-
zation due to right-to-left shunting is of significant concern.

We describe a child with congenital heart disease and re-
fractory plastic bronchitis who developed CLE after emboliza-
tion of peribronchial lymphatic networks. This case highlights
that CLE is a potential neurologic morbidity associated with
these interventional lymphatic procedures and can be diag-
nosed by clinical history and its unique neuroimaging pattern.

Case Description

A 15-year-old boy with pulmonary atresia with intact ven-
tricular septum developed plastic bronchitis from worsening
right heart dysfunction and elevated central venous pressure.
His treatment included prednisone, inhaled tissue plasmin-
ogen activator, and sildenafil with limited success. He under-
went lymphatic duct embolization with resolution of
symptoms, but these recurred after surgery for pulmonary
valve replacement. Consequently, he presented again for
lymphatic embolization.

Repeat dynamic contrast lymphangiography demonstrated
abnormal peribronchial lymphatic ducts on the right side
originating from a network of ducts below the previously
occluded thoracic duct. Intranodal lymphangiogram was per-
formed to opacify a target central lymphatic vessel.7 Access to
this vessel was then performed with a 22-gauge Chiba needle
(Cook Medical Inc, Bloomington, Indiana) via a transabdo-
minal approach.7 A V18 control guide wire (Boston Scientific,
Natick, Massachusetts) was advanced into the lymphatic duct
andmanipulated cephalad. Over the wire, a 60-cm 2.3 F Rapid
Transit microcatheter (Cordis Corp,Warren, New Jersey) was
advanced further into the duct for imaging of the duct and its
branches. Embolization of the lymphatic ducts was performed
with 1-2 mL of lipiodol and 1 mL of n-butyl cyanoacrylate
(Trufill glue; Cordis Corporation, Warren, New Jersey)
(Figure 1, A). During the procedure, an abnormal
connection between a lymphatic duct and the pulmonary
vein was seen (Figure 1, B). There were no intraprocedural
complications, and the patient had a normal neurologic
examination on recovery from anesthesia.
Approximately 5 hours after the procedure, the patient

became acutely unresponsive and had a seizure with rightward
gaze deviation, lip smacking, and stiffness of the left lower ex-
tremity. The seizure lasted less than 3minutes andwas aborted
with lorazepam. No further anticonvulsants were required. A
head computed tomography (CT) scan showed innumerable
hyperdensities bilaterally throughout the supra- and infraten-
torial brain (Figure 1, C). The hyperdensities demonstrated
spectral characteristics consistent with iodine on dual energy
imaging, indicating that they were iodine-based (lipiodol)
rather than primarily multifocal hemorrhage (Figure 1, D).
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The patient’s mental status improved during the next several
hours, although he had persistent difficulties with speech,
impaired vision, and a right-sided hemiparesis.

A CT scan done 5 days later showed interval improvement
in the hyperdensities, with new, small foci of wedge-shaped
hypodensity (Figure 1, E). A brain magnetic resonance
scan at 8 days showed multiple areas of T2/fluid-attenuated
inversion recovery hyperintense signal abnormality
(Figure 2). There were punctate foci of susceptibility
within these areas, and a few small residual foci of mild
restricted diffusion (Figure 2). The child’s neurologic
deficits gradually improved during the next week with
rehabilitation therapies and had completely resolved by
hospital discharge.

Discussion

Interventional lymphatic procedures are beingperformedwith
increasing frequency in children, although data regarding

complications are limited. CLE is a rare but known complica-
tion of procedures that use lipiodol, occurring in 1.02 per 1000
TACE procedures.5 The true incidence of CLE is unknown
because only symptomatic patients undergo neuroimaging.
In our case, CLE occurred after lipiodol lymphangiography
and embolization of peribronchial lymphatic networks in an
adolescent with plastic bronchitis. The neuroimaging findings
resemble those described in adults with CLE after liver tumor
TACE showing high-density material scattered in the brain on
CT and multiple infarcts and region of T2/fluid-attenuated
inversion recovery hyperintensity on magnetic resonance
imaging.8

The underlying mechanism for how lipiodol reaches the
cerebral circulation and causes CLE after TACE is unclear
but may involve hepatopulmonary, pulmonary arteriove-
nous, or right-to-left intracardiac shunts. CLE after lipio-
dol lymphangiography and embolization likely involves
migration of the lipiodol from the lymphatics into the
venous system, with subsequent shunting from the venous

Figure 1. A, Chest radiograph demonstrating lipiodol in peribronchial lymphatic ducts. B, Chest radiograph demonstrating an
abnormal connection between a lymphatic duct and the pulmonary vein. C, Noncontrast CT shows numerous hyperdensities
scattered throughout the brain bilaterally. D, A virtual noncontrast CT image derived from dual energy CT proves that the hy-
perdensities were iodine containing material (lipiodol) rather than just multifocal hemorrhage. E, CT image from 5 days later
showsmild interval decrease and improvement in the hyperdensities, with development of foci of hypodensity (eg, in the bilateral
posterior parietal lobes).
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