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Abstract

Swyer-James-MacLeod syndrome or unilateral hyperlucent lung syndrome is a rare disease characterised by hypoplasia of the pulmonary
artery, unilateral hyperlucent lung and usually bronchiectasis. The syndrome was first described by Swyer and James in 1953 in a child
case, and in the following year 9 adult cases were reported by MacLeod. We retrospectively reviewed 6 adult cases, five female and one
male, who were followed-up with the diagnosis of Swyer-James-MacLeod syndrome between 2005 and 2012 in our clinic. The clinical
and radiological features of these 6 cases are presented in the light of the literature.
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INTRODUCTION
Swyer-James-MacLeod syndrome (SMJS, unilateral hyperlucent lung) is a rare disease characterized by pulmonary artery
hypoplasia, unilateral hyperlucency, and frequently, bronchiectasis. It was first defined in 1953 by Swyer and James in a
6-year-old boy. Angiocardiography of the patient, who was investigated due to frequent respiratory tract infections and
unilateral hyperlucent lung, demonstrated notable hypoplasia in the right pulmonary artery [1]. One year later, Macleod
defined this syndrome in 9 adult cases with unilateral pulmonary hyperlucency [2]. The prevalence of this syndrome was
reported to be 0.01% in a study that evaluated 17,450 chest x-rays [3].
The present study retrospectively evaluated clinical and radiological characteristics of 6 adult cases (5 females, 1 male)
diagnosed with Swyer-James-MacLeod syndrome at our clinic between 2005 and 2012. Verbal consent was obtained
from all participants.
CASE PRESENTATIONS
Case 1
A 27-year-old female patient presented with cough and sputum mixed with blood lasting for 1 month. She had had
measles infection at the age of 1 year. Posteroanterior (PA) chest x-ray demonstrated a small right hilum and hyperaeration
in the inferior lobe of the right lung; high resolution computed tomography (HRCT) of thorax demonstrated bilateral
cystic bronchiectasis at the inferior lobes (Figure 1). Ventilation perfusion (V/Q) scintigraphy revealed that perfusion and
ventilation was remarkably decreased in the right inferior lobe. Upon detecting hypoplasia in the descending branch of
the right pulmonary artery on magnetic resonance (MR) angiography of the chest, the patient was diagnosed with SJMS.
She was then diagnosed with cystic fibrosis on further analyses performed for bilateral bronchiectasis.
Case 2
A 32-year-old female patent presented with cough and hemoptysis lasting for 9 days. Her anamnesis revealed that she
had had pneumonia at the age of 2 years and has had hemoptysis for 8 years at intervals. Severe obstruction and moderate restriction was determined on spirometric examinations. Chest x-ray revealed a small right hilum and increased
aeration in the right lung; HRCT demonstrated varicose bronchiectasis in the right superior lobe and cylindrical bronchiectasis in the right inferior lobe (Figure 2). Upon detecting hypoplasia beginning from the proximal of the right main
pulmonary artery on thoracic MR angiography, the patient was diagnosed with SJMS.
Case 3
A 37-year-old female patient presented with gradually worsening shortness of breath in the last several months. She had
no history of previous pulmonary disease. Spirometric evaluation revealed moderate-severe obstruction and moderate
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Figure 1. a-c. Case 1, PA chest x-ray: small right hilum, increased aeration in the inferior lobe of the right lung (arrow); MR angiography: hypoplasia
in the descending branch of the right pulmonary artery (arrow); HRCT: bilateral cystic bronchiectasis

Figure 2. a, b. Case 2, PA chest x-ray: small right hilum and increased aeration in the right lung; MR angiography: hypoplasia in the right pulmonary
artery (arrow), decrease in vascularization as compared to the left lung

restriction. On her PA chest x-ray, mediastinum was displaced towards the left, left lung volume was decreased with
increased hyperlucency (Figure 3). Thoracic CT demonstrated ground glass opacity areas in the inferior lobe of the right
lung and varicose bronchiectasis in the inferior lobe of the
left lung, whereas perfusion scintigraphy revealed that pulmonary perfusion in the left lung was 5%. Detecting hypoplasia in the arising portion of the left pulmonary artery on
MR angiography, the patient was diagnosed with SJMS.
Case 4
A 45-year-old female patient presented with weight loss. The
patient, who has had recurrent lower respiratory tract infections since early childhood, had undergone left inferior
lobectomy at the age of 12 years due to bronchiectasis. Her
PA chest x-ray demonstrated mediastinal shift towards left
and decreased left lung volume. On her thoracic CT, there
were lesions consistent with sequel and cylindrical bronchiectasis in the left lung (Figure 4). Detecting hypoplastic left
main pulmonary artery on MR angiography, the patient was
diagnosed with SJMS.
Case 5
A 60-year-old female patient presented with shortness of
breath. She had had pneumonia in early childhood and has
been receiving bronchodilator therapy for asthma since her
youth. She had normal respiratory function test results. PA
chest x-ray revealed a small left hilum and hyperlucency in
the left lung; V/Q scintigraphy revealed decreased ventilation

and perfusion in the left lung (87% perfusion in the right lung
and 13% perfusion in the left lung) (Figure 5). Detecting
hypoplasia beginning from the arising portion of the left
main pulmonary artery on CT angiography, she was diagnosed with SJMS.
Case 6
A 63-year old male patient presented with shortness of
breath that has worsened for the last one week. He has been
receiving bronchodilator therapy for 20 years with a diagnosis of chronic obstructive pulmonary disease (COPD). He
had had pneumonia in his childhood, and had a history of
hospitalization for once or twice in a year due to lower respiratory tract infections and COPD exacerbations. Severe
obstruction and restriction were determined on spirometric
evaluation. PA chest x-ray demonstrated a small right hilum
and increased aeration in the right lung; V/Q scintigraphy
revealed decreased ventilation and perfusion in the right
lung (15% perfusion in the right lung and 85% perfusion in
the left lung) (Figure 6). Detecting cystic bronchiectasis in the
right superior lobe and hypoplasia at the distal aspect of the
right pulmonary artery on contrast enhanced thoracic CT; the
patient was diagnosed with SJMS.
Except for Case 1 who had fever and high white blood cell
count, vital signs and laboratory data of the other cases were
normal and extra-pulmonary system examination was unremarkable. They had no significant history of smoking. At
diagnostic phase, fiberoptic bronchoscopy was performed in
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Figure 3. a-c. Case 3, PA chest x-ray: displacement of the mediastinum towards left, small left hilum, volume loss and increase in aeration in the left
lung. Thoracic CT: varicose bronchiectasis in the left inferior lobe; MR angiography: hypoplasia in the left pulmonary artery (arrow)

Cases 2 and 4, but the result was unremarkable. The general
characteristics of the cases are demonstrated in Table 1, and
PA chest x-ray findings are demonstrated in Table 2.
After the diagnosis was made, patients were informed about
the syndrome and were taken to follow-up.
DISCUSSION
Swyer-James-MacLeod syndrome is defined as bronchiolitis
obliterans following pneumonia in early childhood.
Bronchiolitis obliterans usually occurs due to viral lower
respiratory tract infections, particularly to adenovirus, influenza, Bordetella pertussis infection and measles.
M.tuberculosis and M. pneumoniae are as well detected,
although less frequently [4]. However, some series reported
cases without a history of significant infection. For example,
in a 4-case series, 3 patients had no history of infection in
childhood [5].
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Pulmonary infection in early childhood leads to destruction in
bronchial epithelium and elastic tissue. There is submucosal

fibrosis leading to luminal narrowing and irregularity in the
airways. There is hypoplasia in the vascular structures and
hyperinflation and panacinar emphysematous changes occur
in the distal aspect of the involved bronchiole. Loss of ciliary
motility enhances tendency to secondary infections [6,7]. As
the consequence, it has been demonstrated that cases with
SJMS histopathologically develop emphysema, cystic cavities
that indicate cystic bronchiectasis, interstitial chronic inflammatory changes, bronchial lymphatic tissue hyperplasia, diffuse obliteration in the pulmonary capillary bed, pulmonary
arterial hypertrophy, bronchitis, bronchiolitis, peribronchial
fibrosis, and smooth muscle proliferation [8]. In the present
series, 5 of the cases had a history of infection in early childhood, one of which was pneumonia secondary to measles,
whereas no specific agent was identified in the remaining four.
Diagnosis of the syndrome can be made from 7 to 70 years
[9,10] and primarily suspect is necessary for diagnosis. Adult
cases are generally asymptomatic. It may be accidentally
detected on chest x-ray performed for another reason.
However, some patients may complain about cough, recur-
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Figure 4. a, b. Case 4, PA chest x-ray: displacement of the mediastinum towards left, decrease in the volume of left lung and changes consistent with
sequel. MR angiography: hypoplasia in the left pulmonary artery

Figure 5. a-c. Case 5, V/Q scintigraphy: decrease in ventilation and perfusion of the left lung (arrow), CT angiography: hypoplasia beginning from
the arising portion of the left main pulmonary artery (arrow)

Figure 6. a, b. Case 6, PA chest x-ray: small right hilum (arrow) and increased aeration in the right lung. V/Q scintigraphy: decrease in ventilation
and perfusion of the right lung
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Table 1. General characteristics of the cases
Case
no

Age/		
gender
Complaint

1
27/F
		
		

Duration of Concomitant Respiratory system
complaint disease
examination

Cough,
1 month
bloody 			
sputum			

2
32/F
Cough
		
hemoptysis
			
			

9 days
Asthma
Hemoptysis 		
at intervals 		
for 8 years		

3
37/F
Shortness
2-3 months HT
		
of breath			
					
					

History of		
LRTI
Bronchiectasis

Involved
artery

Bilateral rales in the
middle and inferior
lobes, finger clubbing

Measles
Bilateral, cystic,
(at the age of extensive
1 years)		

Right pulmonary
artery inferior branch

Bilateral sibilant
rhonchi, rales in the
right basal area

Pneumonia
(at the age of
2 years)

Right lung,
varicose and
cylindrical

Right pulmonary
artery

Left inferior
lobe, varicose

Left pulmonary
artery

Decreased breathing
sounds in the left basal 		
area, end-inspiratory
rales 		

4
45/F
Weight loss 5-6 months Normal
						
						

Pneumonia
Left lung,
(early
cylindrical
childhood)		

Left pulmonary
artery

5
60/F
Shortness
Several
Asthma
Normal
		
of breath
months			
						

Pneumonia
(early 		
childhood)		

Left pulmonary
artery

6
62/M
Shortness
20 years
COPD,
		
of breath		
CAD
					

Pneumonia
Right superior
(early
lobe, cystic
childhood)		

Left pulmonary
artery

Decreased breathing
sounds, prolonged
expiratory phase

F: female; M: male; HT: hypertension; COPD: chronic obstructive pulmonary disease; CAD: coronary artery disease; LRTI: lower respiratory tract infection; Early childhood: 0-5 years

Table 2. PA chest x-ray findings of the cases
Mediastinal Small hilar Increase in Decrease in
Case Displacement Shadow lucency vascularization
1

No

Yes

Yes

Yes

2

No

Yes

Yes

Yes

3

Yes

Yes

Yes

Yes

4

Yes

No

No

No

5

No

Yes

Yes

Yes

6

No

Yes

Yes

Yes

rent pulmonary infections, decrease in exercise capacity, and
hemoptysis [11]. In the present series, the ages of the patients
were changing between 27 and 64 years and they have not
been diagnosed with SJMS until today. One of the cases was
being investigated due to weight loss and had no respiratory
complaint, whereas two of the cases had cough and hemoptysis and three had shortness of breath. Two of the cases were
under treatment for asthma and one case was treated for
COPD. A more detailed anamnesis revealed that three cases
had had recurrent lower respiratory tract infections.
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The most significant findings detected on chest x-rays were a
small hilar shadow, decreased pulmonary vascularity at the
involved side, increased lucency of one lung and mediastinal
displacement towards the involved side [4,12]. X-rays
obtained during expiration reveal that movement of the diaphragm of the involved side is restricted and the difference
in lucency between two lungs becomes remarkable [2]. In

the present series, the most common PA chest x-ray findings
were decreased vascular shadows and increased lucency.
Displacement of the mediastinum was determined in only
one case (Table 2).
When difference in aeration between two lungs is seen on
chest x-ray, primarily the patient’s position must be evaluated. Differential diagnosis of unilateral hyperlucent lung
includes parenchymal lung diseases (unilateral emphysema
or bullous lung), airway diseases (foreign body aspiration,
endobronchial mass, congenital lobar emphysema, bronchial atresia), vascular diseases (pulmonary agenesis or
hypoplasia, scimitar syndrome, unilateral central pulmonary embolus), pleural diseases (pneumothorax), and chest
wall diseases (Poland syndrome, scoliosis) [13]. In a series
comprising 40 patients that were investigated for unilateral
hyperlucent lung, prevalence of SJMS was 45%, local
emphysema was 20%, congenital pulmonary artery hypoplasia was 10%, pulmonary embolus was 10%, bronchial
carcinoma was 7.5%, radiotherapy sequel was 5%, and
endobronchial tumour was 2.5% [14]. All of the present
cases underwent CT or MR angiography due to suspicious
PA chest x-ray. SJMS was considered because of aeration
differences and small hilar shadow in 5 and due to mediastinal displacement in one case on chest x-ray. Angiography
reveals that main pulmonary artery and branches are
smaller than normal, there are filling defects, and decreased
peripheral branching [4,15]. In the present series, vascular
structure was evaluated by MR angiography in 4 cases, by
CT angiography in one case, and by contrast-enhanced CT
in another case.
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Pulmonary artery hypoplasia and agenesis are the other vascular diseases in the differential diagnosis. Whilst volume
decrease is detected in pulmonary artery hypoplasia, lung
volume is decreased in the involved side, no air trapping is
observed on radiographs obtained during expirium, almost no
perfusion is observed in the involved side on V/Q scintigraphy,
and ventilation is normal in the pulmonary artery agenesis
[16,17]. Moreover, pulmonary artery agenesis is usually seen
together with other cardiovascular anomalies. None of the
present cases had additional cardiovascular abnormalities,
perfusion was notably low in scintigraphy, and the involved
vessel was observed to be hypoplastic on angiography.
On computed tomography, there may be patchy, low-attenuated and hypovascular areas among normal parenchyma, bronchiectasis, bronchiolectasis, atelectasis, and sequel changes
[18,19]. Although bronchiectasis is not present in all patients,
it influences clinical course and prognosis. In their 13-case
series, Lucaya et al. reported 9 patients with bronchiectasis, 5
cystic and 4 cylindrical, and determined that pneumonia was
more prevalent in cases with cystic bronchiectasis [20]. In the
present case series, two cases had cystic bronchiectasis areas,
whereas three cases had varicose and/or cylindrical bronchiectasis. Of the three cases with frequent respiratory tract infections, two had cystic bronchiectasis, and one had cylindrical
bronchiectasis, and had undergone lobectomy. Bronchiectasis
was not present in one of the cases.
Ventilation perfusion scintigraphy demonstrates decreased
ventilation and perfusion in the involved areas [21]. Distal
airway obstruction (asthma, congenital lobar emphysema) as
well, displays similar outcomes [22]. V/Q scintigraphy was
performed in 4 cases and decreased perfusion, particularly in
the involved side was detected.
Restrictive pattern is the expected spirometric finding, but
obstructive pattern may also be seen due to bronchiolitis and
bronchiectasis [7]. In the present series, one out of 4 cases that
underwent respiratory function testing was considered normal
and 3 were considered to have mixed type dysfunction.
Treatment is usually symptomatic and prognosis is good.
However, surgical resection may be required if infections
secondary to bronchiectasis cannot be improved with antibiotherapy or if there is uncontrollable hemoptysis [22,23].
In the present series, one case had undergone lobectomy at
the age of 12 years due to frequent infections, whereas bronchial artery embolization was performed due to hemoptysis
in one case. Diagnosed cases have remained stable until
today; all cases have been informed about SJMS and are
being clinically followed up at certain intervals.
In conclusion, Swyer James MacLeod syndrome should be
kept in mind in cases with unilateral hyperlucent lung and
small hilar shadow, even if they are at advanced age.
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