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ABSTRACT
Surgical Repair of total anomalous pulmonary venous connection is the optimal treatment
option. We studied the incidence of Preoperative and postoperative pulmonary venous obstruction
in patients eighteen years and younger in a single institute. Ninety-one patient’s medical records
from January 2004 to December 2014 were retrospectively reviewed. The average age 3 months
and weight 5 kg at presentation. The majority of patients presented with supracardiac type (53%).
Six patients had reoperation show younger age (p = 0.013) and weight (p= 0.035). Four out of
thirty-five readmissions were readmitted because of pulmonary venous obstruction. The cohort
mortality rate was 16%. The average age for mortality was 11 months and average weight was 5
kg. Fifty percent of that mortality had supracardiac type. For those who died, 64 % had
preoperative pulmonary venous obstruction. Preoperative Pulmonary venous obstruction is
common in patients with total anomalous pulmonary venous connection. Surgical repair carries a
good prognosis. Need for reoperation is not common but carries a high mortality.
KEYWORDS: Total anomalous pulmonary venous connection, Surgical Repair, pulmonary
venous obstruction, supracardiac type
INTRODUCTION
Total anomalous pulmonary venous
connection (TAPVC) is a rare congenital
heart defect. It accounts for 1% of all heart
defect abnormalities with an estimated
incidence of one in 10,000 live births [1].The
disruption of the normal connection of
pulmonary veins to the left atrium during
gestational period leads to this malformation.
Subsequently, this will lead to drainage of the
pulmonary venous return to the right atrium.
Unfortunately, this may be stenotic to start
with. Surgical repair of this anomaly is the
optimal treatment with a great impact on
death rate in the first year of life [2]. The
surgical intervention aims to establish a
communication between the left atrium and
the pulmonary veins without any obstruction
or intracardiac shunt [3]. This surgical
procedure carries a risk of multiple
complications after surgery, in spite of
advances in the surgical techniques. One
major morbidity after repairing TAPVC is
the development of pulmonary venous
obstruction (PVO), which may lead to late
death [4], though some studies have
concluded that there is no relationship

between the type of TAPVC and
postoperative complications [5].
Obstruction of pulmonary veins is a
major cause of reoperation after surgical
repair of this congenital heart disease [6].
Published studies have found that patients
with preoperative pulmonary vein stenosis,
infracardiac or mixed subtypes of TAPVC
have a high percentage of occurrences of
postoperative obstruction [7, 8]. Furthermore,
this serious complication can compromise the
long-term prognosis as it contributes to most
late mortalities [7]. Extrinsic obstruction has
a better prognosis than intrinsic one [9].
In light of these aspects presented in the
literature, we studied retrospectively the
incidence of pulmonary venous obstruction
on at time of presentation and in the followup of patients (18 years and younger) who
underwent surgical repair of total anomalous
pulmonary venous connection in a single
institute from 2004 to 2014.
METHODS
Study design
This retrospective, cohort study was
approved by Research Ethics Committee.
The medical records of all patients of 18
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years and younger who underwent surgical
repair of TAPVC from January 2004 to
December 2014 were reviewed. Patients were
identified for inclusion through the
departmental database.
Setting
This study done in king Faisal Specialist
Hospital and Research Centre in Riyadh city,
Saudi Arabia.
Statistical analysis
The statistical analysis of data for this
study was done using SAS version 9.4
software package (SAS Institute Inc., Cary,
NC, USA). The categorical variables were
compared using Chi-square test, while
continuous variables were compared using
Student’s t-test and ANOVA. The statistical
level of significance is set at p < 0.05. Since
the quantitative aspects of most of the
clinical outcomes of patients who underwent
surgery repair of TAPVC are unknown, it is
important to report these outcomes with
certain levels of accuracy, making a margin
of error in estimation of 5%, and with 95%
confidence interval.
RESULTS
Ninety-five patients were identified with
TAPVC. All were treated in a single institute
between 2004 and 2014. Four of them were
excluded because of incomplete data. The
age of the patients at the time of operation
ranged from 4 days to 7 years with a median
of 3 months. The average weight of the
patients at time operation was 5 kg. The
majority of patients (48) had supracardiac
TAPVC anatomical type (Figure 1). There
was no obvious associated genetic
abnormality (Table 1). Mean follow up time
was 40 months with a mortality rate of 16%.
Pre-operative PVO was evident in thirtyseven patients (41%) (Table 1), but did not
have significant effect on mortality (using pvalue and Chi square statistics, p > 0.05).
Only four patients (4%) were readmitted after
surgical correction due to reasons related to
PVO (table 2). Six Patients (7%) who had
reoperation had a younger age which
averaged less than one month (p = 0.013) and
weight around 3 Kg (p= 0.035) in

comparison to the rest of the cohort. The
mean length of hospital stay was quite
different for patients who required
reoperation, (44 days vs. 24 days for patients
who did not require reoperation). Four out of
six patients needed early reoperation before
discharge. Four out of six patients of who
required reoperation died, suggesting higher
mortality rate. Readmission rate was not
significantly different between needing
reoperation vs. no-reoperation (p= 0.789).
The average age was 11 months, and average
weight was 5 kg for those whose died (N=14)
in the follow up after the surgical correction.
Seven (50 %) out of those fourteen
mortalities had supracardiac type TAPVC
(Figure 2).
Table (1): Pre-operatively characteristic
Number
of
Variable
patients
N=91
(100%)
Cardiac
19 (21%)
TAPVC
Infracardiac
12(13%)
anatomical
Mixed
12(13%)
type
Supracardiac
48(53%)
No
54(59%)
Pre-operative
PVO
Yes
37(41%)
No
89(98%)
Genetic
association
Yes
2(2%)
TAPVC = Total anomalous pulmonary
venous connection, PVO =Pulmonary venous
obstruction
Table (2): Post-operative findings
Number of
patients
N=91
(100%)

Variable
PVO after
surgical repair
Readmission due
to PVO
Readmission
Ejection fraction
Reoperation

Yes

16(18%)

Yes

4(4%)

Yes
Severe
Yes

35(38%)
3(3%)
6(7%)

PVO =Pulmonary venous obstruction.
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Figure)1(: Column chart shows the different anatomical type of total anomalous pulmonary venous
connection (TAPVC) between reoperated and Non reoperated patients (N=91)

Figure)2(: Pie chart shows the Different anatomical type of total anomalous pulmonary venous
connection.
DISCUSSION
The incidence of PVO in this study is
investigated retrospectively. Patients were
eighteen years and younger and underwent
surgical repair of TARVC (Figure 3). Total
of 91 patients were included in the study. The
majority of this cohort (53 %) have
supracardiac type while infracardiac and

mixed types had lower incidence.
Supracardiac type is reported as the most
common type of this congenital anomaly
[10]. On presentation, about 41% of patients
have pulmonary venous obstruction; this
finding may has long-term effect on the
general health of a child and postoperative
performance but reported not to alter survival
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rate [11]. Approximately, 18% of our patients
presented postoperative with PVO after
operation. Early postoperative symptomatic
PVO is mainly associated with infracardiac
or mixed types [8, 12]. Many patients (38%)
in our study cohort required readmission on
the long run and only 4% out of those had
postoperative PVO confirming what has been
reported [12]. Symptomatic postoperative
presentation due to PVO after repair of
TAPVC has high mortality rate (13). In our
study, six patients (7%) underwent reintervention after initial surgery at our
institution. Their data suggests that younger
age and low weight (less than 3kg) at time of
initial surgery was associated with higher
reoperation (small number makes it difficult
to ascertain this beyond a mere suggestion).
However this finding parallels other reports

[13, 14] which may reflect the urgency of the
situation at presentation. Three out of the six
patients in our study, who underwent
reoperation, had the supracardiac anatomical
type. Four of those six patients died after
surgical redo repair which may suggest that
second surgical intervention has high risk of
associated mortality. In general, 14 patients
(16%) died due to different causes and 50%
of them had supracardiac type that is in
contrast to other studies, which reported that
the majority of their patients’ mortality was
associated with the infracardiac type [15, 16].
A reason of this difference might be related
to the higher prevalence of preoperative PVO
in our study. The question of underlying
genetic prevalence or other reasons for this
observation can be a chance for further
research.

Figure 3: Hierarchy shape summarizes the status of all patients at presentation and after surgical
repair of Total anomalous pulmonary venous connection, TAPVC = Total anomalous pulmonary
venous connection, PVO =Pulmonary venous obstruction
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LIMITATION
This study has a small number of patients
and conducted as retrospective review of
medical records on patients treated in a single
institute. TAPVC is a rare condition, which
can explain the small size of the cohort.
CONCLUSIONS
Our findings document that preoperative
PVO is common in this population, but it did
not common to need further reoperation after
initial surgical repair of TAPVC. In spite of
suggested good prognosis and survival of
patients with TAPVC, the need for
reoperation carries higher risk for mortality.
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