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Abstract
We report the case of a 5-year-old boy who developed chronic plastic bronchitis after Fontan surgery for a complex congenital 
heart disease. During a new admission for acute exacerbation of plastic bronchitis, he started on a mucolytic treatment with 
inhaled rhDNAse instead of inhaled fibrinolytics because of the potential bleeding risk in a patient on combined coumarin 
and aspirin treatment. Respiratory symptoms resolved promptly, and the patient was discharged home on rhDNAse treatment. 
He remained clinically stable on rhDNAse treatment without further hospitalization until definitive treatment with dynamic 
lymphangiography and percutaneous embolization.
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A 5-year-old boy with a past medial history of Fontan sur-
gery for a complex congenital heart disease (CHD) pre-
sented with paroxysmal cough, spontaneous expectoration 
of large bronchial casts (Fig. 1), and respiratory distress. He 
was diagnosed with plastic bronchitis (PB) and admitted to 
the hospital. He was started on a mucolytic treatment with 
inhaled rhDNAse instead of inhaled fibrinolytics because 
of the potential bleeding risk in a patient on combined cou-
marin and aspirin treatment. Respiratory symptoms resolved 
promptly, and the patient was discharged home on rhDNAse 
treatment. He remained clinically stable on rhDNAse treat-
ment without further hospitalization. Five months after dis-
charge, he underwent dynamic contrast lymphangiography 

that demonstrated abnormal pulmonary lymphatic flow fol-
lowed by successful partial thoracic duct embolization.

PB is a rare condition characterized by thick, mucofibrin-
ous plugs that occlude the airway. Although PB has been 
associated with different respiratory disorders, it can occur 
after Fontan surgery in patients with CHD [1]. PB classifica-
tion is based on both the associated disease and cast histol-
ogy [2, 3].

Given the unclear pathogenesis of PB, treatment regi-
mens are based on case reports and include inhaled or sys-
temic corticosteroids, aerosolized acetylcysteine, tPA, and 
rhDNAse [4]. However, none has proven effective for all 
patients. We undertook a preliminary experiment to deter-
mine cast composition and its responsiveness to fibrinolytic 
and mucolytic treatments ex vivo. Spontaneously expecto-
rated PB casts were obtained from our patient before and 
after rhDNAse treatment and exposed ex vivo to NaCl 0.9%, 
tPA, sodium bicarbonate and rhDNAse at 37 °C. Micro-
scopically, the cast was composed of fibrin intermingled 
with inflammatory cells (Fig. 2). After 72 h incubation we 
observed complete dissolution of the cast incubated with 
rhDNAse as compared to all other treatment modalities 
(Fig. 3 a, b). Interestingly casts collected after 2 weeks of 
rhDNAse treatment, were almost completely dissolved after 
72 h with all treatment modalities (Fig. 3c, d). It has been 
suggested that rhDNase improved mucociliary clearance 
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Fig. 1   Spontaneously expectorated bronchial cast from patient with 
PB

Fig. 2   a, b Prior to rhDNAse 
treatment, the cast were 
composed of fibrinous and 
mucinous material admixed 
with inflammatory cells consist-
ing of numerous lymphocytes, 
together with neutrophils, mac-
rophages, and few eosinophils 
(Hematoxylin and Eosin, H&E, 
original magnification ×100 
and ×400). c, d After rhDNAse 
treatment, fibrin and mucous 
was intermingled with aggre-
gates of macrophages (c, H&E 
×100), or with neutrophils, 
with fewer lymphocytes, and no 
eosinophils (d, ×400)
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not only by the hydrolysis of extracellular DNA but also by 
altering the physical and rheological of sputum independent 
of its DNA content [5].

In conclusion, rhDNAse may be an effective treatment 
option during acute PB exacerbation by facilitation bronchial 
casts expectoration until definitive treatment by dynamic 
lymphangiography and thoracic duct embolization.
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Fig. 3   a Casts before incubation 
with NaCl 0.9%, tPA, sodium 
bicarbonate, and rhDNAse at 
37 °C. b Casts after 72 h of 
incubation with NaCl 0.9%, 
tPA, sodium bicarbonate, and 
rhDNAse at 37 °C. c New 
casts collected after 2 weeks 
of rhDNAse nebulization and 
before incubation with NaCl 
0.9%, tPA, sodium bicarbonate, 
and rhDNAse at 37 °C. d Casts 
after 72 h of incubation with 
NaCl 0.9%, tPA, sodium bicar-
bonate, and rhDNAse at 37 °C
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