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=Abstract=

Plastic bronchitis is a rare disorder characterized by the formation of extensive, obstructing endobronchial casts. It is associated

with asthma and complex cardiac defects such as those requiring the Fontan procedure. The treatment of plastic bronchitis 

comprises conventional therapy involving spontaneous expectoration and bronchoscopic removal and specific therapy with 

several new drugs. Herein, we describe the cases of 2 patients diagnosed with plastic bronchitis accompanied with a different 

underlying disease, which were treated with inhaled corticosteroid and low-dose oral clarithromycin. (Korean J Pediatr 2009; 

52:832-836)
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Introduction

Plastic bronchitis is an uncommon disorder characterized 

by the recurrent formation of mucoid bronchial casts. It is 

usually associated with primary pulmonary diseases including 

asthma, cystic fibrosis, allergic bronchopulmonary aspergil-

losis, and congenital heart defects
1)
. In Korea, a few cases 

with different underlying disease have been reported since 

1995
2-4)

. Common complaints are cough, fever, and dyspnea. 

The most common finding on physical examination is whee-

zing, and radiologic findings show hyperinflation due to air 

trapping or atelectasis secondary to airway obstruction by 

bronchial cast
5)
. The treatment of plastic bronchitis includes 

therapy for cast removal or expectoration, and management 

for the underlying pulmonary and cardiac disease
5)
. In some 

cases, anti-inflammatory medications such as inhaled corti-

costeroids or macrolide antibiotics are useful
6, 7)

. We describe 
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two patients diagnosed as plastic bronchitis with different 

underlying disease, which were treated with inhaled cortico-

steroid and low dose oral clarithromycin. 

Casereport

1.Case1

An 8-year-old boy was referred for foreign body removal 

using rigid bronchoscopy to our center. He had been admit-

ted to other hospital 2 days before for productive cough, 

fever, and chest radiographic findings of total haziness of 

left lung (Fig. 1A). Diagnosis on admission was pneumonia 

and he was treated with anti-tussives, mucolytics, and 

antibiotics. On the following day, his condition suddenly 

deteriorated with tachypnea, hypoxia, retracting respiration 

with diffuse wheezing and poor aeration of left lung. At that 

time, chest CT revealed low density materials in left bron-

chus. Foreign body aspiration in left bronchus was suspected 

and he was referred for bronchoscopy to our center. His 

personal past history and family history were unremarkable.

On admission day to our center, his body temperature 

was 38.7℃, heart rate 130/min, respiratory rate 30/min and 

blood pressure 115/59 mmHg. On physical examination, he 

had acute ill appearance with tachypnea, wheezing and poor 
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Fig. 2. Yellow thick and gelatinous fragments of bronchial
cast, which were removed from the left bronchus by flexible 
bronchoscophy in case 1.

Fig. 1. Improvement after bronchoscopic removal in case 1. (A) Initial chest radiograph 
showing complete atelectasis of the left lung. (B) Follow-up chest radiograph showing 
complete resolution after bronchoscopic removal and specific therapy with inhaled cortico-
steroid and low-dose macrolide.

aeration in left lung field. A complete blood count showed 

white blood cell count 4,990/mL (neutrophil 88%; lymphocyte 

7%; monocyte 1.9%), hematocrit 36% and platelets 420,000/ 

mL. Arterial blood gas analysis (ABGA) on oxygen mask 

6L inhalation showed pH 7.48 PCO2 30 mmHg PO2 84 mmHg 

saturation 97%. The patient was presented to the operating 

room for emergency diagnostic bronchoscopy. He was in 

the supine position and ventilating rigid bronchoscopy with 

general anesthesia was performed. On bronchoscopic exa-

mination, mucoid material from left main bronchus was 

found and removed to pieces using forceps. Although com-

plete removal could not be done because of bronchial swel-

ling, breathing sound and aeration of left lung field were 

improved after the procedure.

On the third admission day, he had more severe retracting 

respirations, tachypnea and generalized wheezing with poor 

aeration. A repeat chest X-ray showed hyperinflation but 

little change from previous studies. ABGA showed hypoxia 

and retention of PCO2 as 80 mmHg. Endotracheal intubation 

was done and thick yellow sputum came from trachea during 

endotracheal suction. Treatments included intravenous syste-

mic corticosteroid, theophyllin and broad spectrum antibiotics. 

With these treatments, his clinical symptoms and condition 

seemed to be improved. A follow-up laboratory test showed 

white blood count 16,600/mL (neutrophil 81%; lymphocyte 9 

%; monocyte 3.4%), hematocrit 35% and platelets 523,000/mL. 

Urine pneumococcal antigen, cold agglutinin and mycoplasma 

antibody (IgM and IgG) were all negative findings. Specific 

IgE test using allergic MAST and unicap was negative. 

Eosinophil cationic protein was 18 ng/mL, eosinophil was 

5.6% and total IgE was 5,000 IU/L.

On the fourth admission day, a repeat chest X-ray showed 

left lung total haziness and aeration was decreased at left 

lung field. Thick yellow endotracheal excretions were per-

sistent. 

In spite of treatment with inhaled beta agonist, anticho-

linergics, steroid, antibiotics and massive physiotherapy, 

respiratory distress was worsening and opacification of left 

lung was repeated. Evaluation using further bronchoscopy 

for airway obstruction was decided. On the flexible broncho-

scopic examination, complete occlusion of the left upper and 

lower bronchi by yellow thick materials was noted and large 

gelatinous branching airway cast was removed (Fig. 2). 

Microscopic evaluation found the cast consisted of muco-
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Fig. 3. Improvement after spontaneous expectoration in case 2. (A) Initial chest radio-
graph showing bilateral perihilar consolidation and right middle and lower lung collapse. 
(B) Follow-up chest radiograph showing complete resolution after spontaneous expecto-
ration.

Fig. 4. A whitish, tree-like bronchial cast that was spontane-
ously expectorated in case 2.

fibrin with eosinophils, lymphocytes and plasma cells. All 

cultures were negative. And finally, plastic bronchitis was 

diagnosed.

During the 6 months following procedure, the patient has 

used inhaled steroid with low dose oral macrolide and had 

no further episodes of respiratory distress or cast formation 

(Fig. 1B).  

2. Case 2

A 3-year-old girl presented to our center with a 2-day- 

history of productive coughing, increased work of breathing, 

facial cyanosis and cold sweating. 

At her past medical history, she had undergone multiple 

cardio-thoracic procedures including fenestrated Fontan ope-

ration with an intracardiac tunnel for criss cross heart, trans-

position of the great artery, pulmonary atresia and ventri-

cular septal defect. 2 month later postoperatively, she de-

veloped bilateral pleural effusion and was diagnosed as chy-

lothorax. She needed operation for thoracic duct ligation and 

was discharged after operation with warfarin and angiotensin 

converting enzyme inhibitors. 

Her acute respiratory distress with hypoxia developed 1 

year after the Fontan operation. Her physical exam on 

admission was afebrile state with a respiratory rate 70/min, 

oxygen saturation 73% and PaO2 38 mmHg on room air. 

Auscultation of her chest revealed decreased breath sound in 

right lung field. Chest radiograph demonstrated an increase 

in bilateral interstitial infiltration and right-side atelectasis 

(Fig. 3A). Little clinical improvement was made in spite of 

medical therapy. On the third admission day when she had 

post-tussive emesis, she expectorated an elongated whitish 

soft tissue of the bronchial tree (Fig. 4) and her symptom 

was resolved (Fig. 3B). Microscopic evaluation of the ex-

pectorated tissue found the cast consisted of mucofibrin with 

a few acute inflammatory cells. Eosinophil or Charcot-Leyden 

crystal was not found and all cultures were negative. Plastic 

bronchitis was diagnosed. 

Respiratory distress with hypoxia recurred 2 weeks later. 

She was treated with massive physiotherapy, inhaled corti-

costeroid, bronchodilator, mucolytics and broad spectrum 

antibiotics. Like previous admission, she repeatedly expecto-

rated a bronchial cast and her symptom was resolved.

Respiratory distress recurred within 2 weeks secondary 

to bronchial cast in the right lung. Rigid bronchoscopy was 

performed and complete occlusion of the right main bronchus 
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by thick materials was noted and large gelatinous branching 

airway cast was removed.

Echocardiogram showed good patent Fontan circulation 

without enlargement of venous system but cardiac catheteri-

zation could not be performed due to failure of wire intro-

duction into both femoral veins and right jugular vein.  

During the 6 months following procedure, the patient had 

sixth episodes of respiratory distress with cast formation and 

has used regularly inhaled steroid with low dose oral ma-

crolide. In 9 months since regular medication, the patient has 

not had further respiratory difficulty or cast reaccumulation.

Discussion

According to pathological classification by Seear
6)
, bron-

chial casts were differentiated into type I (cellular or inflam-

matory) or type II (acellular). Type I casts occur in patients 

with underlying pulmonary inflammatory disease and type 

II casts develop more commonly in patients undergone sur-

gery for cyanotic heart disease.

Our first patient had no definite underlying pulmonary 

pathology. Although IgE level was very high, methacholine 

challenge test was not performed for this patient and there 

was no clear evidence that he had had asthma in the past 

and personal history. Our second patient underwent Fontan 

procedure and thoracic duct ligation. Although acellular 

casts are more common type for congenital heart disease, 

our two patients showed pathological findings consisted of 

inflammatory cast. 

The first treatment of plastic bronchitis is removal of casts 

by bronchoscope or spontaneous expectoration. In addition, 

chest physiotherapy and several mucolytic agents have been 

used
5, 8)

. Although appropriate removals of large casts re-

solve airway obstruction, long-term therapy for the under-

lying disease should be initiated for prevention of cast recur-

rence. In particular, use of anti-inflammatory medications 

can be helpful for type I inflammatory cast bronchitis.

Corticosteroids as anti-inflammatory agents have been 

used in plastic bronchitis
6, 9)

. Wang et al reported in a retro-

spective clinical trial study of adult plastic bronchitis with 

hemoptysis
10)

. They demonstrated that routine doses of corti-

costeroids as an anti-inflammatory drug would be effective 

and safe treatment of plastic bronchitis with hemoptysis and 

recommended early intervention with corticosteroids when 

bronchial casts were showed.

The 14- and 15-member macrolide antibiotics are drugs 

with both immunomodulatory and mucoregulatory effects, 

unrelated to antimicrobial properties
11)

. There are several 

evidences suggesting the usefulness of macrolide antibiotics, 

as immunomodulating agent, in the treatment of other inflam-

matory pulmonary disease including diffuse panbronchiolitis 

(DPB)
12)

, cystic fibrosis
13)

, asthma, and plastic bronchitis
7)
. 

In Japan, erythromycin has been used in the treatment of 

DPB
12)

. DPB shows recurrent cough, productive sputum, 

wheeze, and exertional dyspnea. In this disease, chronic air-

way obstruction and infection cause to progressive bron-

chiectasis, impairment of pulmonary function, and respiratory 

failure. Recently, since the macrolides are used for treatment 

of DPB, 10-year-survival of DPB has been increased from 

12.4% to over 90%. Schultz et al reported first experience of 

the use of azithromycin for plastic bronchitis
7)
. This treat-

ment resulted in normalization of the patients spirometric 

measurements and improvement of his clinical symptoms. 

They concluded that azithromycin was more effective than 

either bronchoscopy or inhaled steroids. Previous reports 

demonstrated that the anti-inflammatory properties by ma-

crolide antibiotics rather than their antimicrobial properties 

were related to beneficial effects.

Our patients showed pathological findings consisted of 

inflammatory cast, so we used long-term therapy with in-

haled corticosteroids and low dose oral clarithromycin. All of 

them did not show symptoms or signs of bronchial obstruc-

tion by recurrent cast formation after using those medica-

tions. We do not know the exact pathophysiology of cast 

formation in our patients, but suspect the association with 

inflammation. The pathologic finding and clinical response 

to anti-inflammatory treatments may be evidence for that 

hypothesis of disease pathology. Therefore, we recommend 

early intervention with anti-inflammatory drugs in addition 

to conventional therapy if the patients with plastic bron-

chitis show sufficient clinical evidence.

한 요 약

소아 증식성 기 지염 2례
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증식성 기 지염(plasticbronchitis)는 기 지 내부에 폐쇄성

원주(cast)를 만드는 드문 질환으로 천식이나 선천성 심장병의
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폰탄 수술 후 합병증으로 생길 수 있다.증식성 기 지염의 치료

는 원주를 스스로 뱉거나 기 지경으로 제거해주는 고식 인 치

료와 새로 개발된 약제를 사용하는 단기 장기 치료로 나 수

있다. 자들은 기 질환이 없이 갑작스런 호흡 부 과 왼쪽 폐

체의 무기폐를 보인 8세 남아와 폰탄 수술 병력이 있고 반복되

는 오른쪽 엽과 하엽의 무기폐를 보인 5세 여아에서 기 지 내

시경을 통해 기 지내 원주를 확인하 고,조직학 검사에서 호

산구,호 구,임 구와 같은 염증 세포를 포함한 액질과 섬유

질로 구성되어 있어 증식성 기 지염으로 진단후 재발 방지를

해 흡입용 스테로이드와 용량 경구용 clarithromycin을 사용한

경험을 문헌고찰과 함께 보고하는 바이다.
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