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Introduction

Swyer-James-MacLeod syndrome (SJMS) is a rare
condition defined by an acquired hypoplasia of the pul-
monary arteries, generally considered to be a post-infec-
tious complication of viral bronchiolitis obliterans (BO)
or pneumonia acquired during early childhood. The ra-
diological pattern is characterized by hyperlucency of a
lobe, or the entire lung with decreased vascular mark-
ings, in the absence of any bronchial obstruction.1,2 It
may be associated or not to bronchiectasis.

It manifests itself clinically with frequent episodes
of bronchitis and/or bronchopneumonia with or with-
out respiratory failure during childhood. It may remain
misdiagnosed till adulthood when the diagnosis may
be made incidentally or sometimes with very impor-
tant symptoms associated with defects of the pul-
monary function test.3

In these patients the diagnosis of SJMS entails the

exclusion of other causes of unilateral hypertranslu-
cency of the lung, such as lung bullae, cysts or con-
genital vascular defects or pulmonary embolism.

We present two cases of adult patients for whom
the diagnosis of the SJML syndrome was made in the
course of the workup for dyspnea and in which volu-
metric high resolution computed tomography (v-
HRTC) with post processing to maximum intensity
projection (MIP) clearly demonstrated the hypoplastic
pulmonary vascular defects.

Case Reports

Case #1

C.D., a 68-year-old woman, cigarette smoker (25
packs/year), admitted to the Department of Internal
Medicine for dyspnea [modified Medical Research
Council (m MRC) scale=4]. Her medical history was
not remarkable with the exception of recurrent lower
respiratory tract infections in childhood, but in the last
two years she had progressive dyspnea, productive
cough with scant amount of mucoid sputum, weight
reduction and a few days before the admission decum-
bent edema.

The physical examination revealed an undernour-
ished woman with dyspnea at rest, a remarkable reduc-
tion of vesicular murmur over the entire left hemithorax
and diffuse wheezing; and persistent crackles at the lung
bases were present at chest auscultation.

The blood pressure was 100/80 mmHg; heart rate
was 82/min and regular; respiratory rate was 22/min
and morning oral temperature was 36.4°C. Oxigen sat-
uration in room air was 90%. At the left lower sternal
border and the cardiac apex S3 and a blowing grade
III/VI holosystolic murmur were heard. Ankle edema
was present.
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Routine blood tests were normal. Erythrocyte sed-
imentation rate (ESR) was =32 and C-reactive protein
=4.1, white blood counts (WBC)=9100 (72% neu-
trophils), IgG, IgM, IgA, and IgE values were within
the normal range.

The level of serum pro-brain natriuretic peptide
was increased (2432 ng/mL – normal value < 200
ng/mL). 

Pulmonary function tests (PFT) based on helium di-
lution were characterized by very severe obstructive ab-
normalities with lung hyperinsufflation [residual
volume (RV)=153%, Motley index=175%]; and a mod-
erate decrease of the single-breath diffusing capacity of
the lung for carbon monoxide (DLCO) that was 9.80 in
absolute value (52.3% of predicted value); diffusing ca-
pacity divided by the alveolar volume (DLCO/VA) was
3.1 in absolute value (68.7% of predicted).

The arterial blood gas (ABG) showed a decrease
of arterial oxygen tension (PaO2=62 mmHg) with nor-
mal carbon dioxide tension (PaCO2=38.9 mmHg) and
acidity (pH=7.39).

Elecrocardiogram (ECG) showed tachycardia with
a pulmonary P wave in the inferior leads.

Transthoracic echocardiography (TTE) revealed
right ventricular enlargement and systolic dysfunction,
pulmonary hypertension (estimated systolic pul-
monary artery pressure=50 mmHg) associated with
tricuspid regurgitation.

Chest X-rays showed hyperlucency of the left
lung, with air-trapping on expiration and minimal fi-
brosis in the lower left lobe (Figure 1). v-HRTC with

MIP clearly showed an hypoplasia of the pulmonary
arteries of the entire left lobe, of the middle right lobe
and to a minor extent of the right upper lobe. The re-
maining right lobe was affected by centrilobular em-
physema (Figure 2).

The patient was treated with diuretics, ace-in-
hibitors, steroids, b2-agonists, anticholinergic agents
and antibiotics on empirical basis (levofloxacin), im-
provement and was finally discharged.

Case #2

A.B., a 38-year-old woman, nonsmoker, was ad-
mitted in the Medical Department with fever, dyspnea
and tachycardia. She moved from southern Italy to our
country one year before.

Her medical history revealed that in childhood she
was affected by asthma and pollen allergy, which dis-
appeared after puberty. She reported no asthmatic
episodes or allergic rhinitis after age 13.

Her physical examination showed a well-pre-
served woman, mild dyspnea (m MRC scale=2).

Chest crackles and wheezes in the right lung field
and in and marked expiratory reduction of vesicular
murmur were identified in the left lung.

The blood pressure was 130/80 mmHg; heart rate
was 100/min and regular; respiratory rate was 20/min
and morning oral temperature was 38.4°C, O2 satura-
tion in room air was 93%. Cardiac auscultation was
normal. Nothing else was relevant. Laboratory data
revealed ESR=34, WBC=9100 (78% neutrophils),
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Figure 1. Case #1. Chest X-rays. Minimal hyperinsuffla-
tion of the left hemithorax, hyperlucency of the left lung
and right middle lobe. Marked reduction of the vascular
pattern. Limited areas of basal fibrosis.

Figure 2. Case #1. Volumetric high resolution computed
tomography and maximum intensity processing: the
coronal reconstruction shows a marked reduction of
lung vessel lumen from the ilum to the periphery of the
left and middle lobe of the right lung. Minimal basal bi-
lateral fibrosis is also evident.
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whereas the other routine parameters were in the nor-
mal range.

ECG was normal with the exception of mild tachy-
cardia (100/min).

PFTs based on body pletismography were character-
ized by very severe obstructive abnormalities defect
with lung overinsufflation (RV=188%, Motley index=
159%).

The blood gas analysis showed normal arterial
oxygen tension (PaO2=74.8 mmHg) with normal car-
bon dioxide tension (PaCO2=38 mmHg) and acidity
(pH=7.38).

The TTE was normal and in particular no dilata-
tion was found in the right sections. The chest X-rays
showed hyperlucency of the left lung (Figure 3) as
confirmed by v-HRCT (Figure 4).

She was treated with a steroid therapy, lev-
ofloxacin and ceftriaxone on empirical basis, and her
clinical picture improved.

Discussion and Conclusions

Swyer-James-MacLeod syndrome is a rare condi-
tion which was first described in a child by Swyer and
James in 1953,4 one year later MacLeod reported the
same syndrome in 9 patients.5

Radiographically this syndrome is characterized
by hyperlucency of a lobe, or the entire lung with de-
creased vascular markings with no bronchial obstruc-
tion. Areas of bronchiectasis may be present.

It is generally believed to be a post-infectious com-

plication of viral bronchiolitis or pneumonia acquired
during early childhood,6 associated mostly with
Paramyxovirus morbillivirus, Bordetella pertussis,
Mycobacterium tuberculosis, Mycoplasma pneumo-
niae, influenza A and adenovirus types 3, 7 and 21.2,3,7

Bronchiolitis obliterans is presumed to result in in-
flammation and fibrosis in the walls and contiguous
tissue of the membranous and respiratory bronchioles
with a narrowing of their lumina.8

Interalveolar septa fibrosis causes obliteration of the
pulmonary capillary bed and diminishes the blood flow
to the major pulmonary artery segments, which in turn
results in an hypoplastic arterial development. In addi-
tion, the reduction in ventilation causes a compensatory
decrease in perfusion via vasoconstriction.9,10

The hyperexpansion of the terminal air sacs, second-
ary to bronchiolar obstruction of the peripheral airways,
offers additional mechanical resistance to the circulation
of the blood flow through the alveolar capillaries and
contributes to the atrophy of the vascular bed.11

Hypoplasia of the pulmonary arteries is a conse-
quence of this decrease in the blood flow.

Bronchiectasis may be part of the clinical picture,
being secondary to the atelectasis and scarring induced
by BO or to the damage of both bronchioles and
bronchi induced by viral infection,12,13 but there is ev-
idence that bronchiectasis are not an invariable finding
nor a necessary component of SJMS.14

Clinically SJMS manifested itself with frequent
episodes of bronchitis and/or bronchopneumonia as-
sociated with respiratory failure in childhood. Diag-
nosis can be made in this this age group with a simple
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Figure 3. Case #2. Chest X-rays. Decreased volume of
the right emithorax and unilateral hyperlucency of the
left lung with reduced vascular pattern.

Figure 4. Case #2. Volumetric high resolution computed
tomography and maximum intensity processing: the
coronal reconstruction clearly shows a more evident hy-
poplasia of left lung vessels, the left branch of pulmonary
artery measuring about 8 mm.
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chest radiography. It’s more rare in adults and in this
case the differential diagnosis must be made consid-
ering less common cases of localized hyperlucency of
the lung, as in localized emphysema or congenital hy-
poplastic pulmonary artery.15-17

The key diagnostic factor is the demonstration of
a reduced pulmonary vascular tree which corresponds
to the area of hyperlucency. What could be seen in the
past with pulmonary angiography or CT angiography
can now be identified without iodinated constrast
agents with v-HRCT and MIP reconstruction, that
allow us to make a reliable diagnosis.18-21 In fact with
the advent of multidetector CT, we may obtain, with
lower X-rays exposure, up to 64 slices (0.5 mm thin)
in a single rotation and in a single breath hold, thereby
offering a volumetric acquisition of data without arti-
facts. Additionally, upgraded computer hardware and
software have improved image quality and offer a bet-
ter two and three dimensional reconstruction.

Although, SJMS is conventionally considered as a
unilateral disease, the availability of cross-sectional
imaging has changed this definition. It is now increas-
ingly evident that SJMS is not a unilateral condition,
but may have a wide spectrum of bilateral involve-
ment.22 This was well demonstrated in our first case
in which the left lobe and large parts of the middle and
upper right lobe were involved.

Most patients with SJMS are symptomatic at ini-
tial presentation. Shortness of breath on exertion is the
most frequent symptom but also hemoptysis from a
bronchial vessel or chronic obstructive pulmonary dis-
ease can be rarely found at initial presentation.23

Our two cases do not differ clinically from those
described in the literature diagnosed in adult life. Both
patients typically showed frequent lower respiratory
tract infections during childhood and were unaware of
their disease.

However, the first patient showed clinical and in-
strumental signs of pulmonary hypertension and right
heart failure: actually SMJS may be the presenting
sign of right heart failure,10,24 and is generally consid-
ered to be the consequence of the reduction of the lung
vascular bed. However, in our patient, the heavy
smoking habit may have contributed to induce the cen-
trilobular emphysema.

In conclusion, SMJS is a syndrome that may be
discovered incidentally in adult life following e.g. an
workup for respiratory symptoms. The presenting
symptoms are nonspecific: coughing, wheezing, fre-
quent episodes of lower respiratory tract infections or
signs of a right heart failure may prompt to perform
chest X-rays, which indicate more or less extensive
areas of increased lucency in the lung.

The use of chest X-rays may lead to underestimate
the prevalence of SMJS. The diagnosis must be based
on CT, which may demonstrate the typical pattern of

the architectural changes of the lung, the hypoplasia
of the vascular area involved and eventually the asso-
ciated bronchiectasis. Today v-HRCT with MIP recon-
struction can provide us all the necessary and
sufficient information to make the diagnosis with sig-
nificant evidence.
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