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Summary

Overall objective: Identify the more important variables that determine the prognosis and survival of 
patients with cyanotic heart disease who that underwent to pulmonary systemic fi stula in San Ignacio 
Hospital between January 2006 and June 2017.

Methods: The database of the Cardiovascular Surgery service of the San Ignacio Hospital was 
reviewed from January 2006 to June 2017. From this registry, the information of the identity documents 
of the patients to be included in the study was obtained, in order to obtain the data of the variables to be 
studied from the electronic medical record of the San Ignacio Hospital.

We reviewed the clinical histories of pediatric patients with cyanosis cardiopathies who were taken 
to pulmonary systemic fi stula between January 2006 and June 2017.

Results: The indications for the pulmonary systemic fi stula were: 11 patients with pulmonary atresia 
with an integral septum, 10 patients with pulmonary stenosis, 6 patients with pulmonary atresia with VSD, 
8 patients with pulmonary valve atresia, 1 extreme Fallot, 1 single ventricle. 51% of the patients were male, 
the average weight was 3408 gr (DE 1406, minimum weight 1735, maximum 8700), Average age 37.1 days 
(SD 74.8). A total of 17 Blalock - Taussig fi stulas and 20 centrals were made. The average preoperative PH 
was 7.36 (SD 0.98). The 30 - day mortality was 37% of which 5 cases were Blalock - Taussig type fi stulas 
and 9 central ones, there were no statistically signifi cant differences in the U Mann Whitney test when 
comparing mortality by presurgical pH or weight.

Conclusions: Congenital cyanotic heart diseases are entities that require urgent treatment and in 
which defi nitive repair may not be possible, with a requirement for pulmonary systemic fi stula creation 
in a palliative manner. Although different variables have been identifi ed in the literature as prognostic 
factors for morbidity and mortality, the majority are non-modifi able such as the type of pathology, the 
preoperative weight, the diameter of the shunt and the need for preoperative mechanical ventilation.

Research Article

Clinical characteristics and prognostic 

factors of patients with cyanotic congenital 

cardiopathies that are taken to pulmonary 

system pulmonary of central type or 

modifi ed Blalock Taussig, between 

January 2006 and June 2017: Retrospective 

multivariate analysis 

Rios Giovanny1*, Molina German2, 
Correa Juan3, Díaz Carlos4 and Rojas 
Johanna5

1Cardiovascular Surgeon, San Ignacio Hospital - 
Assistant Professor, Javeriana University School of 
Medicine, Colombia
2Fellow Cardiovascular Surgery, Hospital San Ignacio 
- Universidad Javeriana, Colombia
3Cardiovascular Surgeon, Hospital San Ignacio, Head 
of Cardiovascular Surgery Unit - Assistant Professor, 
Faculty of Medicine, Universidad Javeriana, 
Colombia
4Resident of General Surgery, Hospital San Ignacio - 
Universidad Javeriana, Colombia
5Head of Nursing, Cardiovascular Surgery Unit 
Hospital San Ignacio, Colombia

Received: 31 May, 2018
Accepted: 23 July, 2019
Published: 24 July, 2019

*Corresponding author: Rios Giovanny, 
Cardiovascular Surgery Unit, San Ignacio Hospital, 
Pontifi cia Universidad Javeriana, Kr 7, Number 40-
62.7 Floor, Colombia, Tel: 5946161; ex: 4723; 
E-mail: 

Keywords: Systemic pulmonary fi stula; Blalock 
taussig; Cyanotic heart disease

https://www.peertechz.com

Introduction

Congenital heart disease is a common group in 
malformations of birth. They are structural abnormalities of the 
heart or large vessels, which cause hemodynamic repercussions 
compromising the patient’s life. These defects are the result of 
alterations that occur during cardiac embryogenesis.

Worldwide, 4 million children die each year in the neonatal 
period, 7% of deaths secondary to congenital heart disease, a 
prevalence of 0.5 to 9 per 1000 live births is estimated [1], in 
Latin America the presence of Congenital heart disease is 2.6 
per 10,000 births, in Colombia a prevalence of 15.73 per 10,000 
births has been described between 2001 and 2008 [2].

The impact in Colombia of congenital anomalies has 
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increased, reaching 2 places with respect to the causes of death 
in children under one year of age, with a mortality of 0.12 per 
10,000 live births.

Congenital cyanotic heart disease with decreased pulmonary 
fl ow may be associated with a spectrum of abnormalities of the 
tricuspid valve, right ventricle, pulmonary valve, or pulmonary 
arteries.

The concept of improving systemic oxygen saturation and 
optimizing pulmonary blood fl ow by creating a short circuit 
between a systemic and a pulmonary artery in patients with 
congenital cyanotic heart disease, was introduced by Alfred 
Blalock who in 1945 successfully performed the fi rst palliative 
surgery in a infant with pulmonary stenosis.

Six months later, together with Dr. Helen Taussig, a series of 
cases were presented, with which this technique was proposed 
as a treatment for congenital cyanotic heart disease [3].

In 1962 Waterson described a technique consisting of 
an anastomosis between the ascending aorta and the right 
pulmonary artery. The use of prosthetic material for the 
construction of pulmonary systemic short circuits was reported 
by Redo and Ecker in 1963 (Figure 1,2). 

In 1970, a modifi cation was proposed to the technique 
established by Blalock - Taussig, using the interposition of a 
polytetrafl uoroethylene graft between the subclavian artery 
and a branch of the pulmonary artery for the formation of the 
pulmonary systemic short circuit [4] (Figure 3). 

The objective of pulmonary systemic fi stulas is to provide 
an adequate pulmonary blood fl ow in congenital heart 
diseases, where pulmonary blood supply is restricted. The 
treatment should focus on eliminating cyanosis, optimizing 
right ventricular function, increase growing and development 
in patients with these pathologies, being bridging therapy to 
later perform the optimal and defi nitive correction of heart 
disease presented.

The impact of each intervention on the anatomical 
structures mentioned, as well as on systolic and diastolic right 
ventricular function, should be considered in detail in order to 
obtain adequate results. (Figure 4) Types of palliation.

Objective

Overall objective

To identify the more important variables that determine the Figure 1: Prostetic material.

Figure 2: Prostetic shunt.

Figure 3: Blalock- Taussig Modifi cated.

Figure 4: Types of palliation.
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prognosis and survival of patients with cyanotic heart disease 
that underwent to the formation of pulmonary systemic fi stula 
in San Ignacio Hospital between 2006 and June 2017.

Specifi c objectives

• Describe the frequency of presentation of cyanotic heart 
diseases according to sociodemographic variables such 
as sex and age.

• Determine the factors of conversion of pulmonary 
systemic fi stulas Blalock Taussig type to central

• Identify factors associated with infra and postoperative 
complications during hospitalization

• Determine the frequency of cyanotic heart disease 
intervened with pulmonary systemic fi stula

• Establish 30-day postoperative mortality.

Methods

Defi nition of the method

It is an observational, descriptive, cohort study. The review 
of clinical histories from January 2006 to June 2017 of patients 
with cyanotic heart disease was performed retrospectively, 
determining: type of congenital heart disease, sex, age, 
management and surgical technique, complications, type of 
fi stula used, type Grafting used, 30-day mortality.

Population under study

Patients with pediatric cyanotic cardiopathies, of both sexes, 
will be selected, who underwent a modifi ed Blalock - Taussig 
systemic pulmonary fi stula or central at the Cardiovascular 
Surgery Service of the San Ignacio University Hospital between 
January 2006 and June 2017.

Inclusion criteria

Pediatric patients treated at the San Ignacio Hospital, 
with a diagnosis of congenital heart disease, operated on with 
pulmonary systemic fi stula, during the period between January 
2006 and June 2017, admitted by the emergency department, or 
scheduled by external consultation.

Exclusion criteria

Clinical histories without adequate registry of the variables 
under study, patient with combined surgeries that required 
pulmonary systemic fi stula.

Case defi nition

The case is understood as the presence of a pediatric patient 
of either sex with congenital cyanotic heart disease, who is 
diagnosed clinically and confi rmed by echocardiography, with 
subsequent realization of systemic pulmonary fi stula.

Variables

Sex, Weight, Age, hospital stay, 30-day mortality, 

1-year mortality, ICU stay, congenital cyanotic diseases 
such as tricuspid atresia, pulmonary atresia, Ebstein, 
Fallot, pulmonary stenosis, type of fi stula, type of graft and 
diameter, reintervention, Blalock-Taussig’s step to central, 
complications, fi nal oxygen saturation, Glenn surgery, Glenn 
age, if they were taken to defi nitive Fontan surgery and what 
age at the time of surgery.

Data collection techniques:

Source of information: this is a primary source, since 
the data are obtained from clinical records, and patients are 
followed up through postoperative controls. The data will be 
obtained by the researchers through a format for collection.

Evaluation format 

The data obtained are made from the Clinical History, 
retrospectively and prospectively. From there the researcher 
will review the case and organize the data. 

Collection of the data: the data were collected between the 
months of June 2017 and September 2017. A detailed review 
was made by the researchers of the records of: statistics of 
the cardiovascular surgery service of the San Ignacio Hospital. 
From there, the cases classifi ed as congenital cyanosis heart 
disease were taken according to the determined variables. 

Control of Biases and Errors: we keep in mind the 
heterogeneous population bias, where the intrinsic 
characteristics of the patients such as race, cultural level, 
nutritional status, socioeconomic status, comorbidities 
cannot be controlled, since all the individuals who entered are 
taken with the condition to the institution. This bias must be 
assumed, and it must be taken into account that the objective 
of the study is only to describe. There is no sampling error, 
since it is a Cohort study, where the entire population has been 
selected. There is information bias, given that all data is taken 
from the stories, and there may be underreporting, however, it 
is attempted to corroborate and complement the information 
with the institutional database. In the measurement, absolute 
values   recorded in the medical records were used as instruments 
on age in years, the presence of congenital cyanotic heart 
disease, the type of heart disease, the use of pulmonary 
systemic fi stula, the type of graft used, the evolution and 
complications , with a single meter which decreases the risk of 
error. Finally in the observation and analysis of data there is a 
bias to be the observer the same data collector, however this is 
decreased with an objective collection of data according to the 
clinical history and take into account that they are events that 
have already passed and that therefore they are not susceptible 
of modifi cation.

Analysis plan

An univariate analysis of the different variables was carried 
out as follows:

- Quantitative variables: through measures of central 
tendency and dispersion.
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- Qualitative variables: by means of relative frequencies 
(percentages) and proportions.

- The EXCEL ® program (© 2016 Microsoft) was used 
for the organization of variables and calculation of 
proportions and percentages and the STATA program 
(© Copyright 1996-2016 Stata Corp) for univariate and 
multivariate analysis with nonparametric hypothesis 
testing for comparison of independent groups.

Results

During the period between January 2006 and June 2017, 
41 pulmonary systemic fi stulas were performed, of which two 
were excluded from the study due to missing data and two to 
be performed with another procedure. The indications for the 
pulmonary systemic fi stula were: 11 patients with pulmonary 
atresia with an integral septum, 10 patients with pulmonary 
stenosis, 6 patients with pulmonary atresia with VSD, 8 
patients with pulmonary valve atresia, 1 extreme Fallot, 1 
single ventricle.

51% of the patients were male, the average weight was 
3408 gr (DE 1406, minimum weight 1735, maximum 8700), 
Average age 37.1 days (SD 74.8). A total of 17 Blalock - Taussig 
fi stulas and 20 central ones were used, grafts with diameter of 
22 of 4mm, 12 of 3.5mm and 3 of 5mm were used. The average 
preoperative PH was 7.36 (SD 0.98).

The reintervention rate was 27% of which 80% was due 
to occlusion (3 died) and 50% of the total of the reoperations 
was converted from Blalock - Taussig to central fi stula. A 
trend of lower weight was observed in patients who required 
Blalock - Taussig conversion to central with a median of 2895 
gr vs 3107 gr, however this difference was not statistically 
signifi cant. The 30-day mortality was 35% of which 5 cases 
were Blalock-Taussig type fi stulas and 9 central ones, there 
were no statistically signifi cant differences in the U Mann 
Whitney test when comparing mortality by pre-surgical PH or 
weight. The distribution of mortality by pathology was: 5 cases 
of atresia of the pulmonary valve, 4 of pulmonary atresia with 
integral septum, 2 cases of pulmonary atresia with VSD and 3 
cases of pulmonary stenosis.

Discussion

The creation of systemic fi stulas lungs is a procedure that 
is associated with a high postoperative mortality and this in 
relation to variables such as graft diameter, pre-surgical PH, 
weight of the patient, in our cohort of 37 patients the mortality 
described was greater than that reported for patients with 
RACHS 1 (risk 3) (Risk Adjustment in Congenital Heart Surgery) 
which predicts a mortality at <30 days of 20.3% [5].

Although the literature reports risk factors for mortality 
and morbidity such as low preoperative PH, low weight and 
low graft diameter [6-8], in our cohort we did not obtain 
statistically signifi cant differences with respect to mortality 
and morbidity compared with these variables, However, a 

trend in lower presurgical weight was identifi ed in patients 
who presented thrombosis of the fi stula.

The limitations of our study are the retrospective nature, 
however the data collected is reliable due to the availability 
of electronic records of medical records. Additionally, the 
low number of patients does not allow the identifi cation 
of differences or risk factors for morbidity and mortality 
outcomes.

Conclusions

Congenital cyanotic heart diseases are entities that require 
urgent treatment and in which defi nitive repair may not be 
possible, with a requirement for pulmonary systemic fi stula 
creation in a palliative manner. Although different variables 
have been identifi ed in the literature as prognostic factors 
for morbidity and mortality, the majority are non-modifi able 
such as the type of pathology, the preoperative weight, the 
diameter of the shunt and the need for preoperative mechanical 
ventilation.

Ethical considerations

In accordance with the provisions of Resolution No. 008430 
of 1993 of the Ministry of Health of the Republic of Colombia 
(Scientifi c, technical and administrative standards for health 
research), this is a risk-free investigation (no interventions or 
intentional modifi cation will be carried out) in biological and 
psychosocial variables and sensitive data of research subjects 
will not be identifi ed or treated), so it does not require the 
request of informed consent or authorization of patients whose 
stories will be reviewed.

The clinical data of patients are protected by medical 
secrecy. Authorization is requested to the Scientifi c Sub-
Directorate of HUSI and to the Archive of Clinical Histories of 
HUSI to make the revision of the list of the localized clinical 
histories for the extraction of the necessary clinical data.
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