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A significant number of congenital anomalies of the lung man-
ifest for the first time in adulthood. Patients may present with an 
incidental finding on a routine chest radiograph or with symptoms 
related to some complication of the anomaly. Such late presenta-
tion and an uneventful history may mislead the clinician to con-
sider only acquired rather than congenital disorders. This paper 
is a concise guide to the diagnosis of congenital anomalies of the 
lung in adults without surgical intervention. 

Index terms: Lung, abnormalities 
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Congenital anomalies of the lungs are numerous, but 
most are either too severe to be compatible with life, or 
too minute to achieve clinical significance. Most cases pre-
sent in the newborn period or in early childhood with 
typical signs, symptoms, and radiographic findings. We will 
discuss congenital anomalies that may first become manifest 
in the adult, either with related symptoms or as an inciden-
tal radiographic finding. The purpose of this presentation 
is the recognition and diagnosis of these anomalies without 
surgical intervention. 

There is no satisfactory classification that includes and 
groups all congenital anomalies of the lung, but for prac-
tical purposes, they may be classified as follows: 

1 Departments o f Pu lmonary Diseases ( A . C . M . , Congenital anomalies of the lung 
M . A . , J . A . G . ) and Radio logy ( E . B . ) , T h e C leve land 
C l in i c Foundat ion . Submit ted for publ icat ion J u n e 
1983; revis ion accepted J u l y 1983 . 2. Anomalies of the bronchi 

1. Anomalies of lobation 
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F ig . 1. A a n d B . Dorsal lobe o f d ie lung produced by an accessory f issure (tînmes) between super ior segment and rest o f (he r ight 
lower lobe ( inc identa l f i nd ing in a 55-year-old man) . 

3. Anomalies of the parenchyma 
4. Anomalies of the pulmonary vessels 

Anomalies of lobation 
1. Supernumerary fissures 
2. Subnumerary fissures 
3. Fissures due to displaced structures 

(a) Lobe of azygos vein 
(b) Fissure by the subclavian artery. 

Anomalous fissures are the most common con-
genital anomaly involving the lungs, with the 
least clinical significance.' T h e y are rarely asso-
ciated with symptoms; however, they may cause 
a diagnostic dilemma on chest radiographs, for 
example, a collection of fluid in the accessory 
fissure producing pseudotumor in an unusual 
location. 

Minor developmental deviations such as varia-
tions in the n u m b e r of the lobes and fissures are 
so common that they are almost a rule ra ther 
than an exception.1 '2 

T h e most common major supernumerary fis-
sure anomaly is trilobation of the left lung, in 
which the lingula is separated f rom the rest of 
the upper lobe. It has been found in 8% of all 
rout ine examinations.3 

Inferior accessory lobe: A lobe created by a su-
pe rnumera ry fissure between the medial basilar 
segment and the rest of the right lower lobe is 
called an infer ior accessory lobe. It has also been 
re fe r red to as a retrocardiac or lower azygos lobe 
and has been repor ted to be present in 30% to 
45% of all individuals.4-5 

Dorsal lobe of the lung: An accessory fissure 
between the superior segment and the rest of the 
lower lobe creates an extra lobe, which is re fe r red 
to as a dorsal lobe, occurr ing in about 35% of 
individuals. Usually it involves the right lung 
(60%), but it may also be bilateral (14%)4 fi (Fig. 
n -

In contrast to the supernumerary fissures, sub-
numerary fissures have significant clinical impor-
tance, especially dur ing lobectomy. T h e most 
common subnumerary fissure anomaly is biloba-
tion of the right lung. According to Kent 's study 
of 277 autopsy cases, a minor fissure was found 
to be absent in 21% of the specimens, whereas it 
was incomplete in 67% of the cases. Incomplete 
right or left major fissures were found in 30% of 
the cases.' 

Lobe of the azygos vein: During embryogenesis, 
if the right lung grows posterior to the posterior 
cardinal vein, it forms an accessory fissure or a 
venous indentat ion. T h e posterior cardinal vein 
eventually becomes the azygos vein, and the por-
tion of lung medial to this vein acquires the name 
of "azygos lobe." T h e azygos vein remains em-
bedded in the right lung, covered by the four 
layers of the pleura, fo rming an accessory fissure 
which can be seen in 0.4% to 1 % of all rout ine 
chest r a d i o g r a p h s . 8 In the event of pneumo-
thorax, these layers of the pleura do not separate. 
T h e bronchial supply of the azygos lobe is varia-
ble.9 Rarely, it originates f rom the left side of the 
aorta" (Fig. 2). 

T h e incidence of fissure created by the subcla-
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F i g . 2. Character i s t i c conf igurat ion of azygous f issure and vein 
(arrows) in an asymptomat ic indiv idual . 

vian a r te ry is much lower than tha t c rea ted by 
the azygos vein. 

Anomal ies of the bronchi 
T h e lungs begin to develop as a ventral ou t 

pouch ing f r o m the fo regu t , which is called the 
"lung bud ." Th i s cont inues to e longate , divide, 
and recrui t alveoli until the child reaches eight 
years of age. Any d is turbance to this b ranch ing 
process d u r i n g in t rau te r ine life eventual ly leads 
to an anomaly of the bronchi . Most findings 
observed d u r i n g bronchoscopy a re usually nor-
mal variations and a re not clinically significant. 
T h e most c o m m o n t r u e anomaly is the super-
n u m e r a r y b ronchus to the r ight u p p e r lobe."1 

T h e accessory r ight uppe r lobe b ronchus can 
arise anywhere f r o m the right lateral wall of the 
t rachea and usually p roduces no symptoms. At 
times, it merely represents a displaced b ronchus 
of the apical lobe. It becomes clinically relevant 
d u r i n g r ight uppe r lobectomy. T h e exact inci-
dence of this entity is not known {Fig. 3). 

A s u b g r o u p of condi t ions related to the con-
genital segmenta t ions of the bronchi is the g r o u p 
of congenital cystic diseases of the lung. Th i s can 
be f u r t h e r classified as follows: 

(1) Solitary b ronchogenic cysts 
(2) Multiple cysts 

(a) Cystic bronchiectasis 

F i g . 3 . Accessory bronchus to r ight upper lobe 
(arrows), an inc idental f ind ing in a patient wi th bron-
chiectasis. B ronchograms also demonstrate main 
right upper lobe bronchus and its three subseg-
ments . 

(b) Congeni ta l adenomato id mal forma-
tion 

(3) Lobar emphysema of the newborn 
Solitary bronchogenic cysts: Bronchogenic cysts 

embryologically share their origin with esopha-
geal cysts o r duplicat ion cysts, and pos ter ior me-
diastinal cysts, which a r e usually associated with 
spinal cord anomal ies . ' 1 Bronchogen ic cysts prob-
ably arise between the 26th and 40 th days of 
in t r au te r ine life, when rapid t racheobronchia l 
t ree deve lopmen t and division take place, d u r i n g 
which t ime any por t ion of the lung bud may 
become de tached to f o r m a b ronchogen ic cyst. 
Bronchogenic cysts have been f o u n d in embryos 
50 to 60 days old, suppor t ing the above hypoth-
esis.1 13 

For unknown reasons, b ronchogen ic cysts a re 
m o r e c o m m o n in males and Yemeni te Jews.1 4 , 

Accord ing to location, they can be classified into 
two b road categories, parenchymal cysts and me-
diastinal cysts. Bronchogenic cysts occur r ing 
within or benea th the d i aph ragm are r a re . " ' 

Mediastinal cysts: T h e incidence of mediast inal 
cysts has been r epo r t ed at be tween 30% and 86% 
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F ig . 4. A and B . Mediastinal (bronchogenic) cyst in the right infrahi lar area (arrows) in an asymptomatic patient. 

of all b ronchogen ic cysts.1 ' 18 T h e y a r e usually 
single but can be mult i loculated. W h e n multiple, 
they a re usually uni la tera l . ' 9 T h e y a r e mainly 
si tuated in the carinal area, a l though they can be 
f o u n d in the para t rachea l , hilar, paraesophageal , 
or suprahi lar areas. J" Mediastinal cysts uncom-
monly become infected and fo rm fistulas with 
adjacent bronchi . 2 1 T h e major i ty of symptoms 
related to mediast inal cysts a r e d u e to mass effect , 
especially in infants, and even dea ths have been 
r epo r t ed f r o m airway obst ruct ion leading to res-
pi ra tory insufficiency.2 2 Partial pericardial de-
fects a r e commonly associated with this type of 
cyst23 (Fig. 4). 

O n histologic examina t ion , the mediastinal cyst 
wall contains larger n u m b e r s of mucous glands 
and cart i laginous tissue than parenchymal cysts 
and also possesses smooth muscle fibers. 

Parenchymal cysts: Parenchymal cysts can be 
mult iple and even bilateral. T h e y involve both 
lungs with equal f r equency . T w o thirds of paren-
chymal cysts a r e s i tuated in the lower lobes. T h e 
ra te of infect ion and fistula fo rmat ion with adja-
cent bronchi is m o r e than 75%. Communica t ion 
with adjacent b ronch i can be present without 
infection or fistula fo rmat ion . Symptoms of 
cough, pu ru l en t spu tum produc t ion , and hem-
optysis may develop, bu t only when the cyst be-
comes infec ted . ' Associated congenital anomalies 
a r e r a r e c o m p a r e d to those tha t occur with me-
diastinal cysts (Fig. 5). 

O n histologic examinat ion , the cyst wall con-
tains less cart i laginous tissue than mediastinal 
cysts and lacks smooth muscle fibers. 

Both types of cysts a re lined with ciliated co-
lumnar epi thel ium. When they become infected, 
these cilia a re lost, and the histologic distinction 
between congenital and acqui red cysts becomes 
impossible. 

Radiographically, they look like well-circum-
scribed, solitary, r o u n d , o r oval densities which 
may be seen growing slowly fo r mon ths or years. 
Microscopic1 7 and rad iographic evidence"1 of cyst 
wall calcification has been r epo r t ed . Recognit ion 
of the mediastinal cyst can be difficult on plain 
rad iographs , especially in infants , bu t C T scan-
ning o r ba r ium studies2 2 may be helpful in de-
tect ing the lesion. 

Cases of air embolism f r o m bronchogenic cysts 
in tunnel workers following decompress ion have 
been r e p o r t e d . 2 ' Squamous cell carcinoma2""3 0 

and adenocarc inoma 2 6 of the cyst wall have also 
been r epo r t ed . 

T r e a t m e n t is surgical resection. Infect ion, if 
present , should be t rea ted be fo re surgery. 

Congenital cystic bronchiectasis: Most cases of 
bronchiectasis a r e acqui red f r o m bacterial o r 
viral infections, bu t a congenital fo rm of b ron-
chiectasis does exist. 

Congenital cystic bronchiectasis can occur in 
familial form, 3 1 and of ten siblings have involve-
m e n t of the same lobe.3 2 It has been f o u n d in 
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patients wi thout a history of previous pneumon ia 
and of ten occurs in association with congenital 
mal fo rmat ions including cleft palate , kyphosco-
liosis, abno rma l pu lmonary ar te ry , or Klippel-
Feil syndrome. 3 3 In addi t ion, it may also occur in 
the fo rm of distinct syndromes such as Williams-
Campbel l anomaly, in which the bronchial wall 
carti lage is defect ive or totally absent , which may 
con t r ibu te to fo rma t ion of bronchiectasis.3 4 All 
occurrences suppor t the hypothesis of the con-
genital origin of bronchiectasis. Bronchiectasis in 
the immoti le cilia syndrome probably has a com-
bined congeni ta l a n d acqui red etiology. 

Pr imary lymphedema, which can also occur in 
the congenital f o rm , has been associated with 
bronchiectasis. T h e pathogenesis of this associa-
tion is not known but could be re la ted to the 
immunologic abnormal i t ies seen in these pa-
tients.3 5 

In congenital bronchiectasis, all t he bronchi of 
the a f fec ted lobe or lobes a re involved, and it is 
usually bilateral. 

Microscopically, per ibronchia l in f lammat ion 
and scarr ing, as seen in the acqu i red fo rm, a re 
rare . T h e carti lage is poorly deve loped and mus-
cular hype r t rophy is present . Small airways of ten 
fail to develop. 

T h e symptoms a re the same as in the acqui red 
fo rm, if infection is present ; otherwise, the pa-
tients a re asymptomat ic . Symptomat ic children 
may have g rowth re ta rda t ion and chest wall de-
formit ies such as pigeon chest or ba r re l chest. 
Clubbing, chronic anemia , and brain abscesses 
may develop. 

T h e chest r ad iograph may show cystic changes 
in the pa renchyma . Bronchograms will be diag-
nostic. In Williams-Campbell syndrome, balloon-
ing and collapsing of the th i rd and fou r th gen-
erat ion bronchi may be seen d u r i n g inspiration 
and expira t ion on b ronchography 3 4 (Fig. 6). 

Depend ing upon the chronicity a n d complexity 
of the illness, the obstruct ive, mixed, o r restric-
tive pa t te rns can be identif ied on pu lmonary 
funct ion testing. Large residual vo lume is pres-
ent , and midexpi ra tory flow rates a re decreased 
because of small airways involvement . 

T h e t r e a t m e n t is the same as for the acquired 
fo rm. 

Congenital cystic adenomatoid malformation: 
This anomaly consists of an in t ra lobar mass of 
disorganized pu lmonary tissue that lacks a well-
def ined bronchial system. It communica tes with 
the bronchial t ree and is supplied by the pulmo-
nary circulation. It is f o u n d chiefly in infants and 

11* 

F ig . 5. In fected parenchymal (bronchogenic ) cyst in a 
13-year-old boy who presented with a history o f r e cu r ren t 
pneumonia . 

can involve any lobe of the lung, b u t rarely 
involves m o r e than one lobe.31' T h e lesion is 
usually solid at bir th but eventually becomes cys-
tic.37 

Size varies on the plain chest film, with a radi-
ographic pa t t e rn suggest ing n u m e r o u s air-con-
taining cysts a r r a n g e d in b izarre fashion. 

Histologically, the mass is an ove rg rowth of 
bronchioles with polypoid changes in the mucosa , 
lined by tall co lumnar mucoid cells. 

Symptoms d e p e n d on the size of the lesion, 
and t r e a tmen t is surgical ext i rpat ion. 

Lobar emphysema of the newborn: T h i s condi t ion 
is character ized by severe hyper inf la t ion of one 
or m o r e lobes, with varying degrees of respira-
tory distress. T h e t e rm "emphysema" is actually 
a misnomer , since on histologic study t h e r e is no 
des t ruct ion of the alveolar septa o r alveolar walls, 
and the n u m b e r of alveoli is no rma l o r even 
increased.3 8 T h i s condi t ion has been g r o u p e d 
u n d e r anomalies of the bronchi as the hyperinf la-
tion of the a f fec ted lobe or lobes is d u e to some 
f o r m of bronchial obs t ruct ion including defi-
ciency in bronchia l wall carti lage,3 9 congeni ta l 
stenosis, mucous plug, or ex t ra lumina l compres-
sion f r o m a patent ductus ar ter iosus or anoma-
lous pu lmonary a r t e ry or vein.40 

Males are m o r e f requen t ly a f fec ted than fe-
males by a ra t io of 3:1.41 T h e uppe r lobes a re 
m o r e f requent ly a f fec ted than the lower lobes. 
T h e left upper lobe is m o r e f requen t ly involved 
than the r ight . 4 2 , 4 3 T h e incidence of associated 
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F ig . 6. A a n d B . Congeni ta l bronchiectasis manifested by dif fuse cystic changes invo lv ing the ent ire left lower lobe. 
C . Saccu lar changes o f the left lower bronchus are demonstrated on selective bronchography . 
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F i g . 7. A . Agenesis o f ( l ie left lung. Note mediast inal shift towards left and hern iat ion and hyper inf la t ion 
of r ight lung. 

B . Agenesis o f left lung with complete absence o f left bronchia l tree and no evidence o f pu lmonary 
pa renchyma on left. 

Kg 
té 7 A, B 

cardiac anomal ies is r e p o r t e d to be as high as 
50%.4 4 T h i r t y pe rcen t of pat ients with lobar em-
physema a re symptomat ic at b i r th , whereas the 
rest become symptomat ic in later years.4:1 

T h e presence of symptoms and physical f ind-
ings and the rad iograph ic appearance d e p e n d on 
the deg ree of hyper inf la t ion. T h e presence of 
vascular mark ings on the chest film may help to 
d i f fe ren t ia te this condi t ion f r o m pneumatoce le , 
cyst, or p n e u m o t h o r a x . However , f luoroscopy is 
o f ten n e e d e d to suppor t the diagnosis. If b ron-
chial or lymphatic d ra inage is impaired , the in-
volved lobe may become opaque . 4 6 , 4 ' With severe 
a i r - t rapping, a mediastinal swing can be seen 
d u r i n g inspirat ion and expirat ion. 

T r e a t m e n t is conservative unless t h e r e is se-
vere respira tory distress. Spontaneous regression 
of the condi t ion may occur . 4 8 

Congenital bronchial atresia: As the n a m e sug-
gests, absence of the bronchial lumen leads to 
nondeve lopmen t of the par t icular lobe of the 
lung. T h e anomaly represents atresia or stenosis 
of the lobar , segmental , or subsegmenta l bron-
chus near its origin. T h e apical pos ter ior segment 
of the left uppe r lobe is the most commonly 
af fec ted , whereas the left lower lobe is rarely 
involved. Th i s condi t ion is very ra re , and fewer 
than 40 cases have been repor t ed . T h e chest 

r ad iograph may show an elliptical mass in the 
a rea of the anomaly which may mimic a vascular 
anomaly. Bronchograms a n d / o r bronchoscopy 
a re diagnostic, whereas pu lmona ry ang iography 
may or may not be helpful . 

It rarely causes any symptoms, and no treat-
men t is r equ i red . 

Anomal ies of the parenchyma 

Parenchymal anomalies can be f u r t h e r classi-
fied as follows: 

(1) Agenesis 
(a) T r u e agenesis 
(b) Hypoplasia 
(c) Aplasia 

(2) Accessory lung or b r o n c h o p u l m o n a r y se-
quest ra t ion 
(a) Ext ra lobar sequestra t ion 
(b) In t ra lobar sequestrat ion 

Failure in the deve lopment of the lung can be 
total or partial . It occurs in t h r e e distinct forms. 

Agenesis: T r u e agenesis means the comple te 
absence of a lobe, or lobes, in o n e or both lungs, 
without t race of bronchial communica t ion , vas-
cular supply, o r parenchymal tissue (Fig. 7). Apla-
sia means a b ronchus end ing in a blind pouch , 
with absence of p u l m o n a r y p a r e n c h y m a and vas-
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cular supply. Hypoplasia means a normal bron-
chus and an underdeveloped parenchyma with 
pulmonary vessels reduced in size and number. 

These conditions are rare and may be found 
in one of 10,000 chest radiographs. The left lung 
is more commonly affected than the right,6 but 
when the right lung is involved, associated car-
diac anomalies are common, leading to high mor-
tality during the first year of life.49 Sixty percent 
of all patients have associated anomalies, such as 
patent ductus arteriosus, tetralogy of Fallot, 
anomalies of the bone, bronchogenic cysts, or 
diaphragmatic hernias.50"52 Vitamin A deficiency 
in pregnant rats was found to be associated with 
agenesis of the lung,53 but this seems to be un-
likely in man.54 

The chest radiograph may show mini-
hemithorax55 with complete absence of lung, 
crowding of the ribs, elevation of the diaphragm, 
and shift of the mediastinum to the affected side, 
with hyperinflation of the contralateral lung, de-
pending on the severity of the abnormality. Bron-
chography and angiography may be required to 
make a definite diagnosis. Ventilation perfusion 
scanning is also helpful in differentiating hypo-
plasia from conditions giving rise to hyperlucent 
lung syndrome.56 

Depending upon the degree of lung involve-
ment, the patient may die at birth or remain 
asymptomatic unless complications develop. Hy-
poplastic lung has been discussed in detail under 
Anomalies of the Pulmonary Vessels. 

Accessory lung or bronchopulmonary sequestra-
tion: Accessory lung is aberrant lung that arises 
from the trachea or mainstem bronchus, receives 
its blood supply from the pulmonary circulation, 
and has a separate pleural cavity.57 The incidence 
of accessory lung is extremely rare compared 
with bronchopulmonary sequestration. Broncho-
pulmonary sequestration is a congenital anomaly 
in which a portion of the pulmonary tissue is 
detached from the normal lung and receives its 
blood supply from systemic circulation. It has 
been found in 1% to 2% of all pulmonary resec-
tions.58 Bronchopulmonary sequestration is of 
two types, extralobar and intralobar. 

Intralobar bronchopulmonary sequestration: This 
variety of sequestration lies contiguous to normal 
lung, sharing the same pleural cavity. Sixty 
percent of these are found on the left side.6 The 
upper lobes are rarely involved.59 This form of 
sequestration receives its blood supply from the 
thoracic or abdominal aorta and is significantly 
larger than the extralobar variety. It is usually 

drained via a pulmonary vein, producing a left-
to-left shunt. Associated congenital anomalies are 
rare with this form of sequestration.6 

Extralobar bronchopulmonary sequestration: This 
form of sequestration lies in close proximity to 
normal lung but within its own pleural cavity. 
Ninety percent of these are found on the left 
side.6 It may be found below, within, or above 
the diaphragm, or even in the mediastinum.60 

This form of sequestration's blood supply is 
smaller than that of intrapulmonary sequestra-
tion and comes from the abdominal aorta. Ven-
ous drainage is through the systemic venous sys-
tem, usually via the hemiazygos vein, producing 
a left-to-right shunt.6 Associated congenital an-
omalies such as diaphragmatic paralysis or achal-
asia cardia are frequent.61"63 Diaphragmatic her-
nia has been found in 30% of all cases.64 Extra-
lobar bronchopulmonary sequestration is a com-
mon finding at neonatal autopsy.6 

Cases of combined extralobar and intralobar 
sequestration in the same individual have been 
reported.65 Bronchopulmonary sequestration can 
also involve the entire lung.66 ,67 

Several opinions have been offered regarding 
the development of these anomalies, but pro-
bably each of these sequestrations has a different 
embryogenesis. Most likely, one developed from 
the original lung bud and the other from an 
accessory one. 6 7 , 6 8 

If associated congenital anomalies are dor-
mant, both conditions go unrecognized until 
complications develop such as pyogenic, tuber-
culous,69 or fungus infections, fistula forma-
tion, pneumothorax,6 3 or massive hemoptysis.65 

Fistula formation or communication with the 
normal lung usually develops after infection. 

Radiographically, sequestration appears as a 
homogeneous, well-circumscribed, round, oval, 
or triangular mass of fluid density in the paraver-
tebral area contiguous to the diaphragm. An a ir / 
fluid level may be seen with or without infection. 
This may be due to communication with the 
gastrointestinal tract and can be detected by an 
upper gastrointestinal series.70 The lesion is usu-
ally cystic, but with infection, the cystic nature of 
the lesion is lost. At times, anomalous vessels 
entering or leaving the mass may be detected on 
plain films or tomograms, but angiograms are 
required to make the diagnosis (Fig. 8). 

Microscopically, this anomaly is a cystic lesion 
lined by flat or tall columnar epithelium. The 
tissue between the cysts is poorly developed and 
does not contain cartilage. 

 on July 20, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


Winter 1983 Congenital anomalies of lung 4 1 1 

F ig . 8. A . B r o n c h o p u l m o n a r y sequestrat ion: note dense inf i l t rate in the posterior basal segment o f the right lower lobe in an 
adolescent present ing with recu r ren t pneumonia . 

B . A o r t o g r a m ident i fy ing the systemic blood supply to the sequestered lobe. 

Excision is no t always necessary in uncompli-
cated cases. 

Anomal ies of the pulmonary vessels 

Most mult iple congenital anomalies involving 
the pu lmonary vasculature a re re la ted primari ly 
to anomalies of the hear t . T h o s e i n d e p e n d e n t of 
cardiac involvement a re discussed here . 

Arteriovenous fistula: Ar te r iovenous (AV) fis-
tula is a ra re but potentially d a n g e r o u s congenital 
ma l fo rmat ion consisting of an abno rma l com-
municat ion be tween the pu lmonary a r te ry and 
vein bypassing the capillary bed. Accord ing to its 
etiology, AV fistulas can be classified as follows: 

(1) Congeni ta l 
(a) Associated with Os l e r -Rendu-Weber 

( O R W ) disease 
(b) Idiopathic 

(2) Acqui red 
(a) T r a u m a 
(b) Schistosomiasis 
(c) Cirrhosis of the liver 
(d) Carc inoma of the lung 

T h e pu lmona ry vascular communica t ion can 
develop with the systemic circulation on e i ther 
the ar ter ial or venous side and f rom several ac-
qui red condit ions. Only the congenital f o r m of 
AV fistula is discussed here . 

Congeni ta l AV fistula has been f o u n d mainly 

in pat ients with O R W disease. Sixty pe rcen t of 
the patients with AV fistula have this autosomal 
dominan t , non-sex-l inked condi t ion . ' 1 Fif teen 
pe rcen t of all pat ients with O R W disease have 
AV fistulas of the lung, as do 6% of relatives of 
pat ients with O R W disease. '" Sixty-five pe rcen t 
of the patients a r e females. Th i r t y - th r ee percent 
of pat ients have mult iple lesions. Eighty percent 
of the lesions a re e i ther single or unilateral , and 
70% involve the lower lobes. '1 

Physiologically, an AV fistula is a right-to-left 
shunt which results in r educed oxygen sa tura t ion. 
Smaller shunts of less than 15% will no t p r o d u c e 
symptoms, but if the shun t is m o r e than 25%, it 
will lead to increased cardiac ou tpu t because of 
significant hypoxia . ' 2 It can also p r o d u c e e ry thro-
cytosis unless chron ic bleeding is present . Symp-
toms a re usually manifes ted d u r i n g the th i rd 
decade of life. A b o u t 50% of pat ients a re asymp-
tomatic and de tec ted mainly f r o m an abnorma l 
chest film. In symptomat ic patients, hemoptysis 
and dyspnea on exer t ion a re the most c o m m o n 
s y m p t o m s . " O t h e r symptoms may include head-
ache, dizziness, vert igo, and diplopia. Sympto-
matic pat ients uncommonly may show the classi-
cal t r iad of clubbing, cyanosis, and polycythemia. 
O n auscultat ion, a con t inuous brui t may be hea rd 
over the involved area , which may increase in 
intensity by inspirat ion, by s tanding up, o r with 

 on July 20, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


'410 Cleveland Clinic Quar ter ly Vol. 50, No. 2 

M tiller's maneuver , and becomes faint with the 
Valsalva maneuver . Radiographically, it may ap-
pear as a solitary, circumscribed lesion in the 
peripheral lung field. Calcification is seldom de-
tected. Occasionally, a feeding or draining vessel 

may be seen on the chest film or on tomography. 
Fluoroscopy may show a pulsating mass. Angio-
grams are not always necessary to make the di-
agnosis but a re mandatory to find other lesions, 
if excision is being contemplated. Along with 
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F ig . 10. A . Pu lmonary var ix . Note the smooth nodular density in the right infrahi lar area (arrow). [ F igure 10. A and B from Borkcrwski 
CP, 0'Donovan PB. Troup BR: Pulmonary -varix: C.T findings. J Com put Assist Tomogr 19SI: 5 :M27-H29. B\ permission of the authors and publisher. ] 

B . C T scan of the chest at the level o f mid-right hilus establishing the diagnosis of pulmonary var ix . Note dilated right pulmonary vein 
enter ing the left a t r ium (arrow). 

angiograms, cardiac catheter izat ion is recom-
m e n d e d to d e t e r m i n e the dif ferent ia l pu lmona ry 
venous oxygen con ten t and to rule out cyanotic 
hear t diseases. Digital subtract ion ang iography 
may be equally helpful in making the diagnosis 
(Fig. 9). Cont ras t echocard iography with indo-
cyanine green is part icularly valuable in the di-
agnosis of small asymptomat ic AV fistulas and is 
used to d e t e r m i n e residual shunt in pat ients who 
have u n d e r g o n e surgery . ' ' 

Fifty percen t of the lesions will remain stable 
in size, whereas t he rest will gradual ly increase. 
Significant hemoptysis will develop in 10% of the 
patients. In about 6% of patients, septic emboli 
will develop as the f i l ter ing mechanism of the 
lung is being bypassed. '1 F i shman ' 4 r epo r t ed a 
case in which the size of the fistula increased with 
pregnancy and shrank to its original size at ter-
minat ion of p regnancy at the seventh m o n t h . A 
case of in t rapleural r u p t u r e of an AV fistula 
leading to dea th has been r e p o r t e d . ' ' Complica-
tions of AV fistula a r e significantly h igher in 
pat ients with O R W disease than in pat ients with 
the idiopathic variety. 

T r e a t m e n t is conservat ive resection, o r embo-
lization,' ' ' if possible. Surgery is not indicated if 
the re is a small, single, asymptomat ic lesion with-
out O R W disease. It should be p e r f o r m e d if the 

lesion is increasing in size o r p roduc ing symp-
toms. In the pat ient with mult iple lesions, re-
moval of all fistulas may be impossible, bu t selec-
tive resection may r educe the d e g r e e of shunt . A 
fistula with connect ion to the systemic circulation 
should be resec ted . ' 1 

Varicosities of the pulmonary veins: Th i s r a re 
anomaly is character ized by abnorma l dilatation 
and tortuosi ty of the pu lmona ry veins b e f o r e 
en te r ing the hear t . T h e major i ty of pat ients a re 
asymptomatic , but massive hemoptysis has been 
r e p o r t e d . ' ' An acqui red f o r m of pu lmonary varix 
is known to occur with mitral stenosis. T h e r ight 
side is m o r e f r equen t ly involved than the left, 
and the upper lobes m o r e f requent ly than the 
lower. T h e sexes a r e equally a f fec ted . Associated 
pu lmonary venous hyper tens ion a n d congenital 
anomalies such as patent duc tus ar ter iosus, ven-
tr icular septal defect , coarctat ion of the aor ta , 
and d iaphragmat ic event ra t ions have been 
reported. 7 8" 8 1 

Radiographical ly, the anomaly appears as mul-
tiple, small, r o u n d , o r oval h o m o g e n e o u s masses 
o r as a single moderate-s ized lobulated mass with 
well-defined bo rde r s in the per ihi lar areas. Fluo-
roscopy may conf i rm the pulsatile n a t u r e of the 
lesion: reduct ion in size with the Valsalva ma-
neuver and increase in size with Muller 's ma-
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F ig . 11. A and B . Hypoplast ic left lung. Note marked shift to the 
left o f the mediastinum. T h e left pulmonary artery and its branches are 
not visualized. Compensatory emphysema is noted on the r ight . Ante r io r 
junctional line (armies) extends into the mid-left thorax . 

C . Bronchograms of left hypoplastic lung. I .eft mainstem bronchus 
and branches are patent and essentially o f normal configurat ion. 

neuver can be observed. Angiography is neces-
sary to different ia te it f rom an AV fistula. T h e 
varix will opacify slowly and only dur ing the 
venous phase. C T scanning is also helpful in 
making the diagnosis8"' {Fig. 10). 

Surgery is indicated only for symptomatic or 
progressing lesions. 

Absence of unilateral pulmonary artery or hypoplas-
tic lung: This ra re anomaly is characterized by 
unilateral absence of connection between the 
main pulmonary artery and the parenchymal pul-
monary vessels. Nondevelopment or underdevel-
opment of the sixth arch dur ing the embryonic 
stage leads to this anomaly. 
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T h e involved lung is usually supplied by the 
bronchial ar ter ies . T h e involved pu lmonary ar-
tery is usually on the side opposi te to the aor t ic 
arch. W h e n the left side is involved, associated 
cardiac anomal ies such as te t ra logy of Fallot a r e 
common . T w e n t y pe rcen t of pat ients with r ight-
sided involvement have pu lmonary hyper ten-

Lt LAT POST 12 A 

sion. 83 
Radiographical ly, the involved hilus and lung 

a re smaller, and the lung is hyper lucent . A retic-
ular pa t t e rn f r o m collateral circulation can some-
times be seen. Its d i f fe rent ia t ion f r o m the Swyer-
Jaines anomaly requi res pu lmonary ang iography 
or vent i la t ion-perfusion lung scanning . ' 6 A long 
with pu lmonary ang iography , thoracic ao r togra -
phy is necessary to document collateral circula-
tion. 

Patients a re usually asymptomatic , bu t hem-
optysis may develop f r o m collateral circulation. 
T r e a t m e n t is conservat ive. We have e n c o u n t e r e d 
a case in a 25-year-old white man who had hy-
poplastic lung and presen ted with pu lmona ry 
h e m o r r h a g e f rom hype r t roph ied bronchial a r t e r -
ies. P n e u m o n e c t o m y was r equ i r ed (Figs. 11-13). 

Surgical anastomosis with the pu lmonary ar te-
rial t r ee has been t r ied only in a very few cases.84 

Anomalous origin of the pulmonary artery: Of the 
several d i f f e ren t fo rms of anomalous origin of 
the pu lmonary ar ter ies , such as f r o m the ascend-
ing aor ta , subclavian ar te ry , innomina te a r te ry , 
and pa ten t duc tus ar ter iosus, the origin of the 
left pu lmona ry a r te ry f r o m the right pu lmona ry 
ar tery has special significance. Th is occurs as a 
consequence of fa i lure of connect ion be tween the 
left pu lmona ry ar ter ia l plexus and the left sixth 
arch. 8 3 

Because of its peculiar course be tween the tra-
chea and the esophagus, it p roduces varying de-
grees of obs t ruc t ion of the t rachea or r ight b ron-
chus or esophagus, and results in related symp-
toms. Ring cartilages with absence of pars m e m -
branacea may be present a long with this anomaly , 
con t r ibu t ing f u r t h e r to t racheal obs t ruct ion. 8 5 

Barium studies suppor t a n d pu lmonary angiog-
raphy conf i rms the diagnosis. T r e a t m e n t is sur-
gical. Bronchoscopy should be d o n e be fo re sur-
gery to rule out r ing carti lage deficiencies. 

Anomalous systemic supply of the lung: Ar ter ies 
f r o m the systemic circulation may supply normal 
o r dysplastic tissue of the lung in an abno rma l 
fashion. T h e y may arise f r o m the ascending, de-
scending, or abdomina l aor ta , o r f r o m the sub-
clavian, intercostal , o r internal m a m m a r y a r te r -

R P o l PO POST 

ANT RT LAT R PO 12 B 

POST I P O LT LAT 

F i g . 12. A . H y p o p l a s t i c left l ung . V e n t i l a t i o n l u n g 
scan. X e n o n ac t i v i t y , p resent b i l a te ra l l y , is dec reased on 
the left . (LT LAT = L e f t l a te ra l , POST = pos te r io r , KPO 
= r i g h t pos te r io r ob l ique , LPO = left pos te r io r ob l ique ) . 

B . H y p o p l a s t i c left l ung . P e r f u s i o n l u n g scan dem-
onst rates total absence o f p e r f u s i o n o n the left . N o r m a l 
uptake a n d d i s t r i bu t ion a r e seen on the r igh t . (AXT = 
a n t e r i o r , RT LAT = r i g h t l a te ra l , RPO = r ight pos te r io r 
ob l ique , POST = pos te r io r , LPO = left pos te r io r ob l ique , 
LT LAT = left la tera l ) . 

ies, or f r o m the celiac plexus.8 3 T h e s e ar ter ies 
may communica te with the p u l m o n a r y ar ter ies 
or veins. If the bronchia l a r ter ies a re also en-
larged for any reason, their d i f fe ren t ia t ion f r o m 
anomalous ar ter ies becomes diff icult . T h e ac-
qui red f o r m of anomalous supply may develop in 
post infect ious or pos t in f l ammatory condit ions of 
the lungs. 

Patients a re usually asymptomat ic but may suf-
fer f r o m r e c u r r e n t hemoptysis . A systolic bru i t 
may be hea rd over the involved area . T h e chest 
r ad iograph may be normal , but increased irreg-
ular vascular markings and r ib no tch ing may be 
seen. T h e pu lmonary ang iogram is normal 
whereas the a o r t o g r a m is diagnostic. 
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1 3 A , B 

F ig . 13. A . Hypoplast ic left lung. Pu lmonary ang iogram demonstrates opacif icat ion o f the pu lmonary ar ter ia l system and complete 
absence o f f i l l ing o f left pu lmonary a r te ry . 

B . Hypoplast ic left lung. T h o r a c i c aor togram reveals hyper t rophy o f the bronchia l arter ies . 

Multiple pulmonary artery coarctations: Con-
genital mult iple coarcta t ions of the pu lmona ry 
ar ter ies a re rarely associated with pu lmona ry hy-
per tens ion . Pat ients may have a systolic m u r m u r 
over the involved areas. Coarcta t ions a r e d u e to 
intimal fibrosis a n d medial hyper t rophy . 8 3 

Pulmonary vascular anomal ies such as anoma-
lous venous r e t u r n , pu lmonary ar tery stenosis, 
p u l m o n a r y a r te ry aneurysm, hypogenet ic lung 
syndrome , a n d o thers a re invariably associated 
with m a j o r cardiac anomalies, and the lat ter is 
directly o r indirectly responsible for the resul t ing 
consequences . 
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