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Introduction
Aortic dissection is considered surgical emergency and it 
has been well documented, if untreated the mortality rate is 
extremely high. It has been estimated that mortality 
approaches 1% per hour for the first 48 hours and exceeds 
80% during the first month1. 

The pathogenesis of AD has been attributed to a tear in the 
intima (primary tear), which allows the blood to flow into 
the aortic wall media creating the false lumen. Another 
possible mechanism that has been proposed is the rupture of 
vasa vasorum and the creation of an intramural hematoma. 
This hematoma results in increased wall stress and intimal 
disruption2. This type of dissection must be operated emer-
gently and the extent of the reconstruction is dictated by the 
presence of aortic valve insufficiency and the proximity of 
the dissection to the aortic arch. 

Dissections of the thoracic aorta have been classified 
anatomically by 2 different methods. The more commonly 
used system is the Stanford classification, which is based on 
involvement of the ascending aorta and simplifies the 
DeBakey classification.

Stanford classification
The Stanford classification divides dissections into 2 types, 
type A and type B. Type A involves the ascending aorta 
(DeBakey types I and II); type B does not (DeBakey type 
III). This system helps to delineate treatment. Usually, type 
A dissections require surgery, while type B dissections may 
be managed medically under most conditions. 

The DeBakey classification:
 The DeBakey classification divides dissections into 3 types, 
as follows:
• Type I involves the ascending aorta, aortic arch, and 

descending aorta 
• Type II is confined to the ascending aorta 
• Type III is confined to the descending aorta distal to 

the left subclavian artery 

Type III dissections are further divided into IIIa and IIIb. 
Type IIIa refers to dissections that originate distal to the left 
subclavian artery but extend proximally and distally, mostly 
above the diaphragm. Type IIIb refers to dissections that 
originate distal to the left subclavian artery, extend only 
distally, and may extend below the diaphragm (Fig 1)

Area 60% 10-15% 25-30%

Type DeBakey-I DeBakey-II DeBakey-III
Type Stanford    Stanford   Stanford B (distal)    
 A(proximal)  A (proximal) 

Our patient was Type III-b

Fig 1: Classification of aortic dissection
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Introduction 
Vascular abnormalities of the thorax may involve either 
systemic or pulmonary vessels, ranging from incidental 
findings to components of more complex abnormalities, 
most frequently congenital heart disease1. Congenital  
unilateral pulmonary vein atresia results from the failure to 
incorporate common pulmonary vein into the left atrium 
during the embryological development. This results in 
complete or partial atresia of pulmonary veins on one side2. 
There is no right or left sided predominance of this condition, 
and in upto 50% of cases it is associated with cardiac defects 
or anomalous pulmonary venous drainage2,3. The condition 
usually manifests in infancy or within the first 3 years of 
life2. In the present report, we describe a case of unilateral 
pulmonary veins atresia with congenital heart malformations 
in a 11-month-old child, with emphasis on CT pulmonary 
angiogram findings.

Case Report  
Mother with her 11 months old female child, reported in the 
Department of Radiology & Imaging of NHFH & RI for CT 
pulmonary angiogram. The baby was suffering from      
shortness of breath and repeated history of respiratory tract 
infections since birth. She was also cyanosed since she was 
born. Her O2 saturation of blood was 86%. Chest X-ray P/A 
view showed a normal sized cardiac silhouette with clear 
lung fields (Fig 1). The electrocardiogram was within 

normal limits. Echocardiography revealed total anomalous 
pulmonary venous connection (TAPVC-supra cardiac type), 
ASD secundum, suspected PDA (06 mm) with bidirectional 
shunt and severe pulmonary hypertension (pulmonary artery 
systolic pressure 90 mmHg). CT scan of lung showed both 
the lungs had normal volumes. No mediastinal shift was 
detected. There were evidences of inter-lobular septal as 
well as peri-broncho-vascular thickenings of the left lung 
(Fig 2). Left lung parenchyma   demonstrated ground glass 
opacities due to edema (Fig 3). There was also evidence of 
homogeneous opacity involving the left lower lobe (apical 
& posterior basal segments), representing pneumonitis at 
the lower zone of left lung. CT pulmonary angiogram was 
performed in a multi-detector Philips Brilliance 64 equip-
ment, with 1.0 mm collimation, 0.8 mm thick slices & intra 
venous non-ionic iodinated contrast agent (15 ml at the rate 
of 1.5 ml /S). It revealed pulmonary veins atresia on the left 
side (Fig 4, 5) with right hemi-anomalous pulmonary 
venous drainage (HAPVD)-supra cardiac type (Fig 6). The 
two pulmonary veins in the right side formed a confluence 
postero-superior to the right atrium from which one vertical 
vein was formed, draining into the superior vena cava & 
then into the right atrium. Both secundum type of ASD 
(7.7mm x 11.2mm) (Fig 7) and small muscular type of VSD 
(3.9 mm x 3.1 mm) (Fig 8) were detected. A large PDA 
(length–23.5mm & diameter– 7.8mm) was detected arising 
from the inferior aspect of aortic arch (near isthmus) (Fig 9, 
10) & communicating with the hypoplastic left pulmonary 
artery (Fig 11) at its origin. The patient was referred to 
Department of pediatric cardiac surgery of this hospital for 
further management. 

Case Report
A 40-year-old smoker male was admission in our hospital 
with the complaints of chest pain for 7 days which was 
radiate to back. On physical examination, His blood 
pressure was 120/70 mm of Hg. On auscultation left sided 
breath sound diminished. ECG demonstrated normal sinus 
rhythm.  Chest radiography showed left sided massive 
pleural effusion with collapse and consolidation of his left 
lower lobe. Lab. Investigation revels. Color dropller  echo-
cardiographic examination revealed good LV systolic 
function (LVEF-70%), No regional wall motion abnormali-
ty, Left sided pleural effusion .USG of whole abdomen 
revels normal finding. MDCT Aortogram revels-aotic 
dissection extending from distal to subclavian artey to up to 
iliac bifurcation of aorta  with double lumen-Debakey 
type-III dissection ,Huge pleural effusion with collapse 
consolidation of left lung.  We resided for emergency 
surgery. 

Fig 2: Chest radiography of the patient showed massive left 
sided pleural effusion 

Fig 3 Computerized Tomography of the Chest showed the 
Dissection of descending thoracic aorta up to bifurcation 

Operative technique
The patient was put in a supine position. Induction of gener-
al anesthesia with single (right) lung ventilation. External 
defibrillator pads was attach with patient. 1st axillary artery 
(with 8 mm PTFE graft) and then femoral vessel canulation 
done after taking purse -string and giving heparin. And 
patient is kept on ready for CPB. Then position of patient 
change to left lateral position and left posterolateral thora-
cotomy done and enter in to thorax through 4th ICS. About 
2.5 liter blood was sucked from left pleura and dissection 
with entry point was found and true and false lumen was 
distinct. 1st proximal and then distal descending aortic 
control taken. Tissue was matted and edematious and 
patient put on CPB. Meticulous dissection done, identified 
true and false lumen and 2 lumber arteries were sacrificed. 
other vessel was preserved. Proximal and distal clump was 
applied and carried on. False lumen was resected and 
obliterated above and below. Then 24 mm size PTFE tube 
graft was implant in between proximal and distal part of 
descending aorta with 4/0 and 5/0 running prolene suture. 
Proximal and distal clump was release. Proper haemostasis 
achieved. Protamin given. Decanulation done. Wound 
closed in lawyer. Patient shifted to ICU with stable haemo-
dynamic condition and extubated at next day and discharge 
at 8th post operative day. 

Discussion
Aortic dissection is mainly a disease of older age with a 
mean onset at 56.5 years. Patients younger than 19 years 
represented only 3.5% in two large series3,4. In young 
patients the disease has been associated with generalized 
connective tissue disorders. The most common etiologies 
are the vascular type of Ehlers-Danlos syndrome (EDS), 
Marfan syndrome (MS) and more recently the Loeys-Dietz 
syndrome (LDS)5. Weightlifting is another recently recog-
nized factor with high prevalence in young otherwise 
healthy patients6. The most usual etiologic factor of aortic 
dissection in young patients in Marfan syndrome, related 
with defective fibrillin 1 synthesis. Fibrillin-1 is the lipopro-
tein that serves as the framework for elastin which is the 
major elastic component of the aortic wall. 

It has to be noted that acute aortic dissection in a young 
patient is an extremely rare disease and the diagnosis 
difficult to suspect especially in cases without any other 
prominent symptoms or signs. In general the symptoms are 
atypical and involve retrosternal pain radiating to the back 
in a tearing fashion. In cases of dissection involving the 
great vessels to the brain loss of consciousness and stroke 
signs may be noted. In general, the signs and symptoms are 
related to the extent of the arterial branches that are involved 
in the various organs and the relative adequacy of perfusion 
of theses organs from the true or the false lumen. Coronary 
insufficiency, aortic valve insufficiency, paraparesis, bowel 
and renal ischemia and upper and lower extremities 
ischemia may arise suddenly and must be thoroughtly inves-

tigated for in cases of aortic dissection. In suspicious cases, 
Computerized Tomography Scan with contrast material is 
considered the golden standard for the diagnosis.

Conclusions 
This case stresses the possibility of the presence of aortic 
dissection even in young patients without any prior symp-
toms or phenotypic characteristic of connective tissue disor-
der. The disease may be easily misdiagnosed for other cardi-
ac, muscular, neurological, esophageal or renal diseases. 
This possibility must be always kept in mind because the 
disease if left untreated is highly fatal. Prompt surgical 
intervention with replacement of the affected part of the 
aorta offers a survival benefit for the patient.
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Fig 1: X-ray Chest PA view

Fig 2:  Inter-lobular septal lines & Peri-broncho-vascular 
thickenings (arrows).

Fig 3: Ground glass opacities (arrow)

Fig 4: Pulmonary veins atresia (MPR Image)

Fig 5: Pulmonary veins atresia (VRT Image) on the left side

Fig 6: MPR Image of Right hemi-anomalous pulmonary 
venous drainage (HAPVD) - supra cardiac type.
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Fig 7: Secundum ASD

Fig 8: Muscular VSD.

Fig 9: large PDA

Fig 10: large PDA VRT image

Fig 11: Hypo-plastic left pulmonary artery

Discussion
Pulmonary veins atresia can be divided into 3 categories 
–common, unilateral & individual pulmonary vein atresia. 
These categories are based on the extent of involvement & 
this depends on the state in which the normal development 
of the venous drainage is affected4. Pulmonary vein atresia 
can also be divided into congenital & acquired atresia. 
Aquired atresia may be due to secondary to veno-occlusive 
disease or mediastinitis4,5.
Unilateral pulmonary veins atresia (left) with right 
hemi-anomalous pulmonary venous drainage (supra-cardiac 
type) with other associated cardiac structural abnormalities 
is a rare congenital anomaly.  Its etiology is unknown, but it 

is suspected that there may be a congenital failure in the 
incorporation of the common pulmonary vein into the left 
atrium3. In addition to other cardiac malformations or 
pulmonary hypertension, patients with congenital unilateral 
pulmonary vein atresia usually present in infancy or      
childhood with recurrent episodes of pneumonia or hemop-
tysis5. Cyanosis is frequently seen in this conditions & one 
should arise the hypothesis of presence of a concomitant 
heart defect, which occurs in 32% to 50% of cases4,6,7. Only 
a few adult cases have been reported3,8.
Pathophysilogical changes in the affected lung involve 
hypertrophy and fibrosis of the remaining veins. Conse-
quently, collateral extrapulmonary vessels develop to 
partially drain the affected lung. Discontinued (or focal) 
interstitial fibrosis and interlobular septa thickening second-
ary to recurrent infections or infarction are observed. There 
is a progressive reduction in the caliber of the pulmonary 
artery of the affected lung which, eventually, presents flow 
reversal toward the contralateral artery4. 
A series of recent studies published in Brazil have highlight-
ed the relevant role of imaging methods in the assessment of 
the chest9-13. Chest radiograph could not detect any lesion. 
Two-dimensional echocardiography was not confirmatory. 
Although pulmonary angiogram and cardiac catheterization 
remain gold standard, these procedures are invasive and not 
always feasible.
In the reported case multi-detector CT (MDCT) pulmonary 
angiogram exquisitely demonstrated the cardio pulmonary 
abnormality non-invasively. The findings were normal 
volume of the left lung with parenchymal opacities, left 
pulmonary artery with reduced caliber (Fig 11) & absence 
of pulmonary venous drainage into the left atrium of the 
affected lungs. In the pulmonary venous atretic lung pulmo-
nary alteration such as inter-lobular septal thickening, 
peri-bronchiovascular thickening, interstitial fibrosis & 
ground glass opacities were seen. Other cardiovascular 
malformations, right hemi-anomalous pulmonary venous 
drainage (HAPVD), secundum ASD (Fig 7), muscular VSD 
(Fig 8) and PDA (Fig 9, 10) were excellently depicted by the 
contrast media. Eifer et al.14 have reported a case of unilater-
al pulmonary veins atresia in which CT lung and CTPA 
findings were similar to the present case and CT alone was 
sufficient for the confirmed diagnosis. Heyneman et al.4 also 
observed similar findings in 3 adult cases of unilateral 
pulmonary veins atresia.

Conclusion
Non-invasive diagnosis of pulmonary veins atresia with 
other cardiovascular anomalies by MDCT has been 
described in recent publications. MDCT is one of the best 
modalities to see the thoracic venous abnormalities. It 
provides rapid acquision of data with high spatial resolu-
tions & a wide anatomic coverage. Isotrophic multiplanar 
reformatting and volume rendering reconstruction capabili-
ties15. Both excellently depict anomalous pulmonary venous 
structures as well as cardiac anomalies establishing accurate 

diagnosis and facilitating planning of management. This is a 
rare case of congenital cardio-vascular anomaly in our coun-
try and thus we have reported this case.

References

1. Demos TC, Posniak HV, Pierce KL, et al. Venous anomalies 
of the thorax.  AJR Am J Roentgenol, 2004; 182: 1139-50.

2.  Pourmoghadam KK, Moore JW, Khan M, et al. Congenital 
unilateral pulmonary vein atresia: definitive diagnosis and 
treatment. Pediatr Cardial. 2003;24:73-9.

3. Lee HN, Kim YT, Cho SS. Individual pulmonary vein 
atresia in adults: report of two cases. Korean J Radiol. 
2011;12:395-9.

4. Heyneman LE, Nolan RL, Harrison JK, et al. Congenital 
unilateral pulmonary vein atresia: radiologic findings in 
three adult patients. AJR Am J Roentgenol. 2001;177:681-5.

5. Tissot C, Corbelli R, Aggoun Y, et al. Bronchoscopic 
diagnosis of asymptomatic unilateral pulmonary vein atresia 
in an infant. Pediatr Cardiol. 2008;29:976-9.

6. Pourmoghadam KK, Moore JW, Khan M, Geary EM, Madan 
N, Wolfson BJ, et al. Congenital unilateral pulmonary 
venous atresia: definitive diagnosis and treatment. Pediatr 
Cardiol. 2003;24:73-79. 

7. Cullen S, Deasy PF, Tempany E, Duff DF. Isolated pulmo-
nary vein atresia. Br Heart J 1990;63:350-354. 

8. Swischuk LE, L’Heureux P. Unilateral pulmonary vein 
atresia. AJR Am J Roentgenol 1980;135:667-672.

9. Kuhn M. Cardiac and intestinal natriuretic peptides: insights 
from genetically modified mice. Peptides 
2005;26:1078-1085. 

10. Dixit R, Kumar J, Chowdhury V, et al. Case report: Isolated 
unilateral pulmonary vein atresia diagnosed on 128-slice 
multidetector CT. Indian J Radiol Imaging. 2011;21:253-6.

11. Mataciunas M, Gumbiene L, Cibiras S, et al. CT angiogra-
phy of mildly symptomatic, isolated, unilateral right pulmo-
nary vein atresia. Pediatr Raiol. 2009;39:1087-90. 

12. Vergales JE, West SC, Hoyer A W. Pulmonary vein atresia 
with severe contralateral pulmonary vein stenosis in a child. 
Pediatr Cardiol. 2012;33:663-5. 

13. Kozak MF, Kozak AC, Souza AS, et al. Left pulmonary vein 
atresia: the contribution of multislice computed tomography, 
Pediatr Cordiol. 2011;32:108-10.

14. Eifer DA, Arsego FV, Torres FS. Unilateral pulmonary veins 
atresia: evaluation by computed tomography. Radiol Bras. 
2013 Nov/Dez; 46(6):376–378.

15. Saremi F. Congenital thoracic venous anomalies. Chepure 
26, Dept. of Radiology, cardio-thoracic section, University 
of Southern, Calofornia, USC Keck Hospital, LosAngeles, 
CA 90033, USA.

Reza AHA et al.JNHFB Jul 2016



65

66 67

68 69

70 71

72
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Fig 11: Hypo-plastic left pulmonary artery
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