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INTRODUCTION 

Pulmonary agenesis is associated with the absence of pul-
monary vessels, bronchi, or parenchyma. This condition usu-
ally occurs between the 4th and 5th week of gestation during 
the embryonic phase. Etiopathogenic factors associated with 
pulmonary agenesis are not fully understood. In the litera-
ture, genetic and teratogenic factors, viral infections, and 
vitamin-A deficiency are shown to be associated with pulmo-
nary agenesis [Malcon 2012]. This condition may be seen uni-
laterally or bilaterally. Although the precise rate of incidence 
is unknown, it is estimated to occur in one of every 10,000 to 
12,000 live births [Yetim 2011]. There is a 1.3:1 female pre-
dominance with unilateral agenesis [Halilbasic 2013]. 

This condition is usually diagnosed in the first few years 
of life. However, it may rarely be diagnosed in adulthood. 
Pulmonary agenesis may be isolated or associated with other 
abnormalities (cardiovascular, skeletal, gastrointestinal, geni-
tourinary, etc.) with a rate of 50% [Rappaport 1994]. Recur-
rent symptoms of pulmonary infections and dyspnea are com-
monly observed in cases of pulmonary agenesis. However, 
some patients may remain asymptomatic until adulthood 
[Gunbey 2014]. The clinical findings may vary according to 
the presence or severity of other accompanying congenital 
abnormalities. Prognosis in right pulmonary agenesis is usu-
ally worse than in left [Canıtez 2013]. 

Posteroanterior chest X-ray reveals contralateral deviation 
of mediastinum, ipsilateral narrowing of intercostal spaces, 
and ipsilateral elevation of hemidiaphragm. Computerized 
tomography (CT) with intravenous contrast or magnetic res-
onance imaging (MRI), bronchography, or angiography may 
be used for diagnosis [Deniz 2004]. 

Total atelectasia, congenital hernia of the diaphragm, con-
genital cystic adenomatoid malformation, pulmonary seques-
tration, chylothorax, bronchogenic cyst, and tumors may be 
considered for differential diagnosis [Pahuja 2013]. 

In this paper, we present a case of an adult patient who 
was coincidentally diagnosed with left pulmonary agenesis 
in the preoperative period, who was undergoing mitral valve 
replacement under cardiopulmonary bypass due to severe 
mitral valve regurgitation.

CASE REPORT

A twenty-four-year-old male patient was referred to the 
cardiology outpatient clinic with a complaint of dyspnea 
and fatigue for one year. Transthoracic echocardiography 
revealed enlarged left ventricular sizes with an end-systolic 
diameter of 4.4 cm, end-diastolic diameter of 6.4 cm, and an 
ejection fraction of 58%. The mitral valve was found to have a 
myxomatous degeneration with posterior leaflet prolapse for 
0.5 cm into the left atrium during systole. Severe eccentric 
mitral regurgitation through the interatrial septum was also 
observed. The estimated pulmonary arterial pressure was 38 
mmHg. Based on these findings the patient was referred to 
our clinic for operation. 

The patient had a complaint of dyspnea and wheezing during 
effort, becoming intense particularly in cold weather. He had 
no history of smoking. Compared with the right, the left thorax 
wall was found to be relatively depleted during physical exami-
nation. Respiratory sounds were reduced during auscultation 
on the upper, middle, and basal areas of the left lung when 
compared with the right. Systolic regurgitation of 5/6 sever-
ity on the mitral focus extending to the left axillary area were 
auscultated. Heart rate was 70 bpm and arterial blood pressure 
was 120/70 mmHg. Electrocardiography revealed normal sinus 
rhythm and findings of left ventricular hypertrophy. The exam-
inations of other systems were normal. 

During the preparation period for operation, the patient’s 
whole blood count and routine biochemical tests were within 
normal range. There was a homogenous density increase fill-
ing the left hemithorax and total loss of aeration of the left 
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Figure 1. Preoperative posteroanterior X-ray image.
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lung seen in the posteroanterior X-ray imaging. The right 
lung was significantly hyperplastic where the heart and other 
mediastinal vascular structures were significantly deviated to 
the left (left lung agenesis or severe hypogenesis) (Figure 1). 

The respiratory function test was performed with spirom-
etry which was consistent with loss of volume in the left lung, 
showing FVC: 4.18 L (Pred 84.02%), FEV1: 3.11 L (Pred 
73.63%), FEV1/FVC: 74.4% (Pred 89.96%) (Figure 2). The 
thorax CT with intravenous contrast showed the absence of 
the left lung parenchyma, the left bronchus, and left lung 
vascular structures (agenesis). Therefore, the trachea, medi-
astinal structures, and heart were markedly deviated to the 
left and there was a compensatory hyperplasia of the right 
lung (Figures 3 and 4). Mitral valve replacement operation 
was planned. 

The mediastinum was reached with median sternotomy 
under general anesthesia. The right lung was found to be 
totally filling the anterior portion of the mediastinum. When 
the pleura of the left lung was opened, the left hemithorax 
was found to be completely empty and the heart and other 
mediastinal structures were deviated to the left hemithorax. 
The pericardium was opened and lifted. Cardiopulmonary 
bypass (CPB) was initiated following aortic and bicaval can-
nulation. Systemic hypothermia of 28°C was used. An aortic 
cross clamp was placed. Cardiac arrest was obtained by ante-
grade blood cardioplegia. The mitral valve was visualized by 
left atriotomy. The posterior mitral leaflet was prolapsed. 
The mitral valve was totally excised and a bileaflet mechanical 
mitral valve (29 mm SJM Master; St. Paul, MN, USA) was 
implanted to its position with one by one pledgeted sutures. 
The left atriotomy was closed. The aortic cross clamp was 
removed. CPB was terminated following stable hemody-
namics. The operation was ended following placement of 
one mediastinal and two thoracic drains. The aortic cross 
clamp duration was 62 minutes and total CPB duration was 

83 minutes.  No blood products were used during operation. 
The patient, who had normal blood gas analysis and no drain-
age, was extubated on the 2nd postoperative hour. There were 
no findings other than the presence of the artificial mitral 
valve and drains on the posteroanterior chest X-ray image in 
the first postoperative day (Figure 5). The patient, who had 
stable hemodynamics without an inotropic support and had 
a total drainage of 300 mL, was taken to the inpatient room 
following removal of the drains. No respiratory or cardiac 
problems occurred in the follow-up period. Following proper 
adjustment of prothrombin time with oral anticoagulant, the 
patient was discharged on postoperative day five. The skin 
sutures of the patient were removed on postoperative day 12 
and he has been followed up without any problems since then. 

DISCUSSION

Pulmonary agenesis is one of the rare congenital abnor-
malities that may be associated with cardiovascular, gas-
trointestinal, neuro-musculo-skeletal, and genitourinary 
malformations for approximately 50% [Rappaport 1994]. 
Pulmonary agenesis is the absence of lung vessels, bronchi, 
and parenchyma.

The pathology for pulmonary agenesis has been catego-
rized with the following classification: 

Figure 3. Preoperative CT with intravenous contrast (axial cross section).

Figure 4. Preoperative thorax CT with intravenous contrast (coronal 
cross section).

Figure 5. Posteroanterior thorax X-ray image in the 1st and 12th post-
operative days. 

Figure 2. Preoperative respiratory function test.



Mitral Valve Replacement in an Adult with Left Pulmonary Agenesis—Saskin et al

© 2015 Forum Multimedia Publishing, LLC E111

1. Agenesis-complete absence of a lung and bronchi, 
with no blood supply to the effected side;

2. Aplasia-presence of a rudimentary bronchus with 
complete absence of parenchyma;

3. Hypoplasia-lobar agenesis and hypoplastic lung 
[Malcon 2012].

Pulmonary agenesis may be seen unilaterally or bilater-
ally. Although the precise rate of incidence is unknown, it 
is estimated to occur in one of every 10,000 to 12,000 live 
births [Yetim 2011]. Although the etiopathogenic factors are 
not clearly understood, genetic and teratogenic factors, viral 
infections, and vitamin-A deficiency may play a role [Malcon 
2012]. There was no history of antenatal viral infections, 
vitamin-A insufficiency, or exposition to teratogenic factors 
in our case. 

The clinical presentation may vary between individuals; 
while some of them may have signs of pathology in the neo-
natal period, some may be asymptomatic until adulthood and 
may be diagnosed coincidentally [Gunbey 2014]. Our case 
was asymptomatic until the adulthood period and the diagno-
sis was made coincidentally. 

Cardiovascular (primarily patent ductus arteriosus and fora-
men ovale), gastrointestinal (tracheoesophageal fistula and 
duodenal atresia), skeletal (hemi vertebra, absence of costa and 
radius), genitourinary (horseshoe kidney), and facial abnor-
malities were described in patients with unilateral pulmonary 
agenesis. The prognosis is usually related to accompanying car-
diovascular, gastrointestinal, and genitourinary system abnor-
malities [Canıtez 2013]. The prognosis of right pulmonary 
agenesis is usually worse than the left, regarding the coexisting 
cardiac abnormalities, and distortions of great vessels, trachea, 
and bronchi due to cardiac shifting [Ootaki 2004].

The diagnosis of pulmonary agenesis is mainly based on 
imaging methods. Loss of aeration on the side of agenesis and 
enlargement on the healthy side due to hyperaeration can be 
seen in chest X-ray imaging and thorax CT. Displacement 
of the heart and midline structures secondary to hyperplasia 
of the healthy lung, and loss of visualization of vessels and 
bronchi on the agenetic side are helpful findings for diagno-
sis. Echocardiography for detection of accompanying cardiac 
abnormalities, CT-angiography, and magnetic resonance 
imaging for visualization of other vascular malformations, 
and bronchoscopy for confirmation of the diagnosis may also 
be used [Deniz 2004].  

For differential diagnosis of cases detected in the neona-
tal period, congenital hernia of the diaphragm, congenital 
cystic adenomatoid malformation, pulmonary sequestration, 
chylothorax, pulmonary hypoplasia, bronchogenic cyst, and 
tumors such as neuroblastoma, fibrosarcoma, and teratoma 
should be discussed [Pahuja 2013]. 

As a result, patients with unilateral pulmonary agenesis, 
like our case, may be asymptomatic for a long period of time 
if there are no coexisting abnormalities. The diagnosis may 
be coincidental in adulthood for these patients. As in our 
case, CPB may be planned for patients with the diagnosis of 
pulmonary agenesis if the respiratory functions are adequate. 
Mitral valve replacement with CPB can be safely performed 
with collaborative work of anesthesia and cardiovascular sur-
gery teams. Assistance of a pulmonologist and respiratory 
physiotherapist should be obtained to minimize pulmonary 
complications. In such cases in which respiratory parameters 
are well in the early postoperative period, patients should be 
mobilized early and pulmonary rehabilitation should be done 
following extubation. 
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