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ABSTRACT

Background: Pulmonary vein abnormalities are rare. Prompt intervention is needed to salvage 
the children affected. There are very few reports on occurrence of pulmonary vein abnormali-
ties among Nigerian and African children. The aim of this study is to report the clinical charac-
teristics of Nigerian children with Pulmonary vein abnormalities.
Method: A prospective study involving consecutive subjects diagnosed with pulmonary vei-
nous abnormalities using echocardiography at the Lagos State University Teaching Hospital 
(LASUTH), Nigeria between January 2007 and December 2014. Data were analysed using 
Microsoft Excel program supplemented by Megastat statistical package. Statistical significance 
was set at p-value<0.05.w
Results: There were 21 cases of pulmonary venous abnormalities, which accounted for 2.07% 
of cases of congenital heart disease and 6 per 100,000 of the total children that presented in 
LASUTH during the study period, with male to female ratio of 0.8:1. Sixteen (76.2%) of the 
studied subjects presented in infancy and five (23.8%) cases presented above one year of age. 
The commonest indication for echocardiography was cyanosis, other mode of presentation 
were breathlessness, recurrent respiratory tract infection, congestive cardiac failure and mur-
mur. Total anomalous pulmonary venous return accounted for 66.7%, Cortriatriatum was seen 
in 6 subjects (28.6%) and a case of Partial Anomalous Pulmonary Venous Connection (PAPVC) 
was seen (4.8%). Most of the subjects had other associated cardiac defects.
Conclusion: The prevalence of pulmonary vein abnormalities among Nigerian children is com-
parable to that in other parts of the world. High degree of suspicion is needed to enable prompt 
diagnosis and intervention.

KEYWORDS: Pulmonary; Veinous; Abnormalities; Children; Nigeria.

ABBREVIATIONS: LASUTH: Lagos State University Teaching Hospital; PAPVC: Partial 
Anomalous Pulmonary Venous Connection; TAPVC: Total Anomalous Pulmonary Venous 
Connection; CHD: Congenital Heart Disease; LUTH: Lagos University Teaching Hospital; 
APVC: Abnormal Pulmonary Veinous Connection; GE: General Electric; MDCT: Multi Detec-
tor Computed Tomography.

INTRODUCTION

 Pulmonary veins abnormalities include total and partial anomalous pulmonary venous 
connection, cortriatriatum and pulmonary vein stenosis or hypoplasia/atresia. 

 Total Anomalous Pulmonary Venous Connection (TAPVC) is a cyanotic congenital 
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heart defect in which all the pulmonary veins are connected to 
the right atrium or the tributaries of the systemic veins. It ac-
counts for 1 to 3 percent of congenital heart disease.1 It is the 
fifth commonest cyanotic congenital heart disease.2 The inci-
dence of TAPVC is 1:15,000 live births.2 It is classified into su-
pracardiac, cardiac, infracardiac and mixed pattern based on the 
site of anomalous venous union. There is a 3:1 male preponder-
ance in infants with infradiagramatic lesion.3 There is a natural 
history of death in 80% of symptomatic infants with TAPVC 
that present before the age of one year.4

 Cortriatriatum is a rare congenital cardiac anomaly in 
which a fibromuscular membrane divides the atrium into two. 
This results in abnormal incorporation of the pulmonary venous 
structures into the right or left atrium. It accounts for 0.1% of 
Congenital Heart Disease (CHD).5

 Partial anomalous pulmonary venous return (PAPVC) 
is a rare CHD with one or pulmonary veins connects to the ve-
nous circulation. The estimated prevalence rate is 0.5% of the 
general population. It is commonly associated with atrial septal 
defect.6

 Congenital pulmonary vein stenosis and hypoplasia/
atresia is a rare cause of neonatal pulmonary oedema and can 
present later in life with pulmonary artery hypertension or he-
motypsis.7 In a seven years population based study in Atlanta by 
Reller, et al.2 TAPVC was seen in 0.95% of infants with congeni-
tal heart disease with a prevalence of 0.8 per 10,000 live births.

 In a retrospective analysis of patients with anomalous 
pulmonary venous return in India by Vimal Raj, et al.8 anoma-
lous pulmonary connection occurred in 10.3% of subjects with 
CHD. TAPVC and PAPVC occurred in 6 and 4.3% percent of the 
studied subjects respectively. Out of the subjects with TAPVC, 
supracardiac type was the commonest.

 In a retrospective study by Chinawa, et al.9 in Enugu, 
Nigeria, data of 71 children with CHD aged 6 months to 12 years 
that presented between January 2007 to April 2015 were anal-
ysed. Only one case of TAPVC was seen which accounted for in 
1.4% of the studied subjects.

 Okoromah, et al.10 in Lagos University Teaching Hos-
pital (LUTH), Nigeria did a two years prospective study on chil-
dren with CHD aged 3 to 192 months, a case of TAPVC (2.4%) 
was seen among the 41 cases of cyanotic CHD.  A case of Cor-
triatriatrum was also documented. No other form of Abnormal 
Pulmonary Veinous Connection (APVC) was seen. There have 
been other reports on Congenital Heart Disease in Nigeria, but 
no case of APVC was mentioned.11,12

 In Nigeria, there are very few Paediatric centres with 
echography machine with doppler facility and expertise which 
may explain why only very few cases of abnormal pulmonary 
veinous connections have been reported. To the best of the au-

thors knowledge, there has been no report in Nigeria on the clini-
cal characteristics of children with anomalous or abnormal pul-
monary venous connections hence the need for this study which 
aim to describe the clinical characteristics of subjects with ab-
normal pulmonary veinous connections to be able emphasize the 
need to look out for these subjects to enable improved outcome 
by early diagnosis and prompt intervention in these subjects.

SUBJECTS AND METHODS

 The study was a prospective study of consecutive sub-
jects diagnosed with abnormal pulmonary veinous connections 
using echocardiography at the Lagos state university teaching 
hospital (LASUTH), Nigeria between January 2007 and Decem-
ber 2014 as part of a large study. LASUTH serves as a major re-
ferral centre form both private and public hospitals within Lagos 
and other neighbouring states.

 Transthoracic echocardiography was done by a Paedi-
atric Cardiologist using a General Electric (GE) Vivid I machine 
ref number 14502 WP SN 2084 with an appropriate size probe. 
All subjects referred for echocardiography had clinical evalua-
tion, physical examination, chest radiograph, electrocardiogram 
before echocardiography.

 Subjects bio-data and indications for echocardiography 
and echocardiographic findings were analysed using Microsoft 
Excel program supplemented by Megastat statistical package. 
Mean, standard deviation and other parameters were generated 
as necessary for continuous data. Means of continuous variables 
were compared using the student t test and proportions using 
chi-square test. The coefficients of correlation and associated p-
values were derived. Statistical significance was set at p-value 
<0.05.

RESULTS

 A total of 315,150 children less than 13 years presented 
at the Paediatric department of LASUTH as both in and out pa-
tients within the study period, out of which 1495 had echocar-
diography done for various indications. Among the total children 
that had echocardiography done, 354(23.7%) of them had struc-
turally normal heart and 1141(76.3%) had structural heart defect. 
Among the children with structural heart defect, 1011(88.6%) of 
them had congenital heart defect and 130(11.4%) of them had 
acquire heart defect. There were 21 cases of pulmonary venous 
abnormalities within the studied period, which accounted for 
2.07% of cases of congenital heart disease and 6 per 100,000 
of the total children that presented in LASUTH within the study 
period.

 Of the 21 cases seen, 16(76.2%) of the studied sub-
jects presented in infancy and 5(23.8%) cases were diagnosed 
above one year of age. The mean age at diagnosis of all sub-
jects was 8.01±25 months. The mean age at diagnosis for boys 
was 8.7±3.1 months and 7.5±3.2 months for girls. There was 
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no statistical significance for the age at diagnosis between both 
sex (p=0.804). This is highlighted in Table 1. Among the studied 
subjects, 57.1% were female and 42.9% were male with male to 
female ratio of 0.8:1.

 The commonest indication for echocardiography was a 
suspicion of cyanotic congenital heart disease based on cyanosis 
at presentation. This accounted for 38.1% of echocardiography 
evaluation. Seven subjects (28.6%) presented with breathless-
ness. Five subjects (23.8%) presented with recurrent respiratory 
tract infection and had echocardiography done on suspicion 
acyanotic CHD. One of the subjects was evaluated on account 
of congestive cardiac failure which accounted for 4.8% of the 
indication for echocardiography while another had echocardiog-
raphy done after presenting with murmur. Indication for echo-
cardiography is shown in Figure1.

 

 Total anomalous pulmonary venous return accounted 
for 66.7% of the subjects with APVC. Cortriatriatum was seen in 
6 subjects (28.6%) and a case of PAPVC was seen (4.8%). The 
mean age at diagnosis of TAPVC was 8.4±4.2 months. The child 
with PAPVC was diagnosed at 8.5 months of age. Mean age at 
diagnosis of cortriatriatum was 7.0±5.1 months. There was not 
statistical significance at the age of diagnosis of the APVC with 
a p value of 0.917. These are highlighted in Tables 2 and 3. 

 Out of the 14 cases with TAPVC, supracardiac type 
was seen 12 subjects (85.7%) and 2 patients (14.3%) had mixed 
TAPVC.

 No other associated cardiac anomaly was seen in 
6(42.8%) out of the 14 subjects with TAPVC. ASD was seen in 

3 subjects diagnosed with TAPVC. Cotriatriatum alone occurred 
in 4(66.7%) out of 6 subjects with the cardiac lesion. The only 
subject with PAPVC had associated large secundum ASD. As-
sociated cardiac anomalies are highlighted in Figure 1.

DISCUSSION

 Anomalous pulmonary venous connection is a rare 
congenital heart disease with a lethal natural course because of 
progressive pulmonary artery hypertension and heart failure.13 
In this study, 6 per 100,000 of the total children that presented 
in LASUTH within the study period had abnormal pulmonary 
vein connections. A prevalence of 1 in 15,000 live births was 
reported for TAPVC by Reller, et al.2 among children in Atlanta. 
Abnormal pulmonary vein connections was found in 2.07% of 
cases with CHD in the current study. This is low compare to 
finding in a study by Vimal Raj, et al.8 in an eight years retro-
spective study where APVC accounted for 10.3% of cases with 
CHD. The larger number of cases of congenital heart diseases, 
geographical differences, differences in methodology including 
mode of diagnosis with Doppler echocardiography compared 
with Multi Detector Computed Tomography (MDCT) and Car-
diac Magnetic Resonance which are more sensitive used by Vi-
mal Raj, et al.8 Cardiac Multi detector computed tomography 
(MDCT) and Cardiac Magnetic Resonance evaluation is still at 
fetal stage in Nigeria.

 A major finding in this study is that about one quarter of 
the subjects (23.8%) with diagnosis of APVC within one month 
of life. This may account for why earlier reports from the coun-
try reported fewer cases since these reports were on subjects 

Age group of subjects Frequency Percentage

<1 month

 1 month-12 months

>12 months

Total

5

11

5

21

23.8

52.4

23.8

100.0

Table 1: Age of subjects at presentation.

Figure 1: Sex distribution of the types of pulmonary vein abnormali-
ties in subjects.

Indications for Echocardiography Frequency Percentage

Recurrent RTI

Cyanosis

Murmur

Breathlessness

CCF 

Total

5

8

1

7

1

21

23.8

38.1

4.8

28.6

4.8

100.0

RTI: Respiratory Tract Infection.

Types of APVC Frequency Percentage

TAPVC

PAPVC

Cotriatriatum

Total

14

1

6

21

66.7

4.8

28.6

100.0

Table 2: Indication for echocardiography.

Table 3: Types of pulmonary veinous abnormalities in the subjects.
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older than three months generally.9,10 Another probable reason 
for the lower prevalence reported in the earlier studies may be 
lack of doppler facility in the echocardiography machine used.7 

Although the proportion reported in this study proportion is low-
er than the earlier report by Correa-Villasenor1 where 98% of 
subjects with TAPVC presented during the neonatal period. This 
emphasises the need for more surveillance for these subjects to 
enable early diagnosis. In the current study about a quarter of the 
subjects were diagnosed after infancy. This is quite late consid-
ering the fact that the disease is a progressive one which requires 
early intervention.7 The presentation of this group of subjects is 
also late when compared to the study by El-Said, et al.14 where 
20 (57%) out of 35 subjects had diagnosis of TAPVC by 6 weeks 
of life. In the study by El-Said, et al.14 surgical intervention be-
fore six months resulted in high mortality but early and intensive 
medical treatment resulted in a favourable outcome. Most pa-
tients with TAPVC were found to be asymptomatic at birth and 
majority died within first year of life if surgical repair was not 
implemented. 14

 In this study, 57.1% of the subjects were female but 
there was no statistical significant difference in the sex of stud-
ied subject. Male preponderance has been documented in some 
cases of TAPVC.15-17 whereas there appears to be no sex preva-
lence in some other reports.17

 Two third of the subjects (66.7%) had TAPVC, while 
PAPVC occurred in one patient (4.8%). This is similar to the 
report by Ussiri, et al.15 where TAPVC was seen in 60% of the 
studied subjects and PAPVC in 40% of the cases. TAPVC is said 
to be the commonest form of APVC occurring ten times more 
than PAPVC18 as documented also in this report. Among sub-
jects with TAPVC, supracardiac lesion was seen in 86% of cases 
while mixed lesion occurred in 14% of the cases. This is not 
surprising because supracardiac lesion is the commonest form 
of TAPVC but mixed type has the worst prognosis. Vimal Raj, 
et al.8 and Ussiri, et al.15 also documented higher proportion of 
the supracardiac type among the Indian children. Although, it 
occurred in 46% and 43.6% respectively.

 The diagnosis of TAPVC was made much earlier than 
PAPVC in cases seen in this study. The earliest diagnosis of 
APVC seen was in subjects with cortriatriatum although there 
was no statistical significant difference in the age at diagnosis. 
The earlier presentation of subjects with TAPVC may be due to 
the fact the timing and severity of symptoms in Pediatric patients 
with pulmonary vein abnormalities depend largely on the num-
ber of pulmonary veins involved and the severity of obstruc-
tion to individual pulmonary veins. Since all the four pulmonary 
veins are involved in TAPVC, they are more likely to have more 
severe symptoms which will necessitate earlier presentation. 
This finding is similar to the study by Ussiri, et al.15 where the 
mean age at presentation was 21.6 months for TAPVC and 135.2 
months for PAPVC. (Table 4) The mean age at diagnosis of co-
triatriatum in this study was 7.0±5.1 months. This is similar to a 
mean age of 6 months documented by Alphonso, et al.19 

 
 The commonest indication for diagnosis in this study 
was cyanosis (38.1%). The reason for low prevalence of cya-
nosis in these subjects is not immediately clear but may be due 
to the fact that about that proportion presented in the neonatal 
period when cyanosis may not be so visible to the naked eye 
at that age due to patency of the duct at that age and coexisting 
lessions such as ASD which can help improve mixing of blood 
at the atrial level in them.17 In a study by Tubianosa, et al.20 all 
patients that had TAPVC correction presented with cyanosis and 
83% of them had congestive cardiac failure. Breathlessness was 
the second commonest indication for diagnosis in this study but 
this was found as the commonest indication in a study by Am-
mash, et al.21 on subjects with PAPVC.

 TAPVC is usually an isolated cardiac anomaly and as-
sociated complex cardiac lesion is seen in 30% of the cases.22 
Mortality with complex anomalies exceeds 50% than in patients 
with isolated TAPVC. In this study, isolated TAPVC was seen in 
42.9% of the cases. In 57.1% of the cases, other associated car-
diac lesions were seen. The commonest associated cardiac lesion 
was ASD. Other cardiac lesions seen were VSD, TGA, PDA and 
DORV.

 ASD is a common associated cardiac lesion with 
PAPVC.23 ASD was seen in the only subject that was diagnosed 
with PAPVC in this study. Cortriatriatum is often associated 
with other congenital cardiac anomalies with ASD being the 
commonest.24 In this study, isolated cortriatriatum was seen in 4 
out of 6 subjects. Two subjects each had a VSD and ASD as an 
associated anomaly. (Table 5)

Form of APVC N
Age at presentation in weeks  

(Mean± SD)
p-value

TAPVC

PAPVC

Contriatriatum

15

1

6

35.57±11.86

36.00±00

30.17±20.57

0.971

Other associated cardiac anomalies Frequency Percentage

TAPVC only

Contriatriatum only

TAPVC and ASD

TAPVC and VSD

Cortriatriatum with VSD

Cortriatriatum with ASD

PAPVC and ASD

TAPVC and TGA

TAPVC, ASD and PDA

TAPVC, VSD, ASD, PDA and TGA

TAPVC, ASD, Single Ventricle and DORV

Total

6

4

3

1

1

1

1

1

1

1

1

21

28.6

19.0

14.3

4.8

4.8

4.8

4.8

4.8

4.8

4.8

4.8

100.0

Table 5: Other asociated cardiac anomalies in subjects with pulmonary vein abnormalities.

Table 4: Types of pulmonary veinous abnormalities and mean age of presentation in months.
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CONCLUSION

 The prevalence of pulmonary vein abnormalities 
among Nigerian children is comparable to that in other parts of 
the world. High degree of suspicion is needed to enable prompt 
diagnosis and intervention.
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