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Abstract

Background: Ventricular septal defect is the most common congenital heart malformation in newborns. About 77% of
newborns diagnosed with congenital heart disease had ventricular septal defect in Pakistan. VSD closure is one of the
commonest procedure performed by pediatric cardiac surgeons. With advancement in preoperative and postopera-
tive management, VSD closure has a very low incidence of postoperative complications.

Methodology: Patients who underwent VSD closure at our center from 2017 to 2021 were reviewed in the database.
Patients with a simple VSD were included and those with a concomitant complex congenital cardiac anomaly were

excluded. Data was analyzed in SPSS 23.

Results: Among the patients, 62.8% were males and 37.2% were females. Mean age was 10.36 + 9.69 years, with 39.7%
of the subjects below the age of 5. Increased ICU stay was defined as stay in the ICU for more than 48 hours and in-
creased hospital stay was described as postoperative stay of more than 7 days. Nine patients had a prolonged hospi-
tal stay and four patients had a prolonged ICU stay. One patient went under reopening due to bleeding tamponade
and one had a deep sternum infection. In hospital mortality rate was 2.4%.

Conclusion: VSD has a very low mortality rate in our center. Further studies are required to identify risk factors for
morbidity and mortality. Long term follow-up studies should be conducted to identify rate of long term complica-

tions.
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Introduction
entricular septal defect is the most common con-
genital heart malformation in newborns, with
incidence rising as testing becomes more com-
mon and imaging advances. The incidence of VSD ranges
from 1.56 to 53.2 per live births (1).
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Studies based in Pakistan showed that 77% of newborns
diagnosed with
lar septal defect and another study demonstrated an

congenital heart disease had ventricu-

incidence of 29% (2, 3). VSD may occur as an isolated mal-
formation or as a feature of genetic disorder. 5-8% new-
borns with congenital heart disease have a chromoso-
mal disorder including down syndrome, digeorge
syndrome and turner syndrome (4).

Management of ventricular septal defect varies based on
the severity of symptoms, size of the defect and develop-
ment of complications. Hence, VSD closure is one of the
commonest procedure performed by pediatric cardiac
surgeons
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Table 1. Characteristics of patients going under VSD
surgical repair

Table 2. operative characteristics of patients going
under surgical VSD repair

Characteristics N=

Hospital stay (days) 5.9 +2.37
ICU stay (hours) 45.74 + 16.5
Perfusion time (mins) 69.97 +22.3
Cross clamp time (mins) 41.41 + 21
Mechanical ventilation time 3.57 +2.9

(post-operative) (hours)

No. of blood products used in-
traoperatively

No. of blood products used 13 (16 %)
post-operatively

52 (66.7%)

Adverse outcomes and post-operative complications
are summarized in Table 3. Nine patients had a pro-
longed hospital stay and four patients had a pro-
longed ICU stay. One patient went under reopening
due to bleeding tamponade and one had a deep ster-
num infection. In hospital mortality rate was 2.4%.

Table 3. Mortality and morbidity of patients going
under VSD repair

Characteristic N=
Age Mean: 10.36 +9.69
years
1.  Toddlers (Age 2 or
less years) 1. 16 (20.5%)
2. Preschool(3tos
years) 2. 15(19.2%)
3. Childhood (6 - 12 3. 21 (26.9%)
years)
4. Teens(13-17 4 1 (14.1%)
years) 5. 15 (19.2%)
5.  Adults (18+)
Male 49 (62.8%)
Female 29 (37.2%)
Weight 26.6 + 18 kg
BMI N
Underweight 1. 21(35.6%)
Healthy weight 2. 29(49.2%)
Overweight 3. (6.8%)
Obese 4. (8.5%)
NYHA class NYHA class (n= 46)
NYHA Class | 10 (21.7%)
NYHA Class Il 24 (52.17%)
NYHA Class I 8 (17.39%)

NYHA Class IV 4 (8.6%)

Table 2. lists the intraoperative characteristics of pa-
tients Increased ICU stay was defined as stay in the
ICU for more than 48 hours and increased hospital
stay was described as postoperative stay of more
than 7 days. Mean hospital stay was 5.9 days and ICU
stay was 45.74 hours. Average time of post-operative
mechanical ventilation was 3.57 hours. Intraoperative
blood products were used in 66.7% of the patients and
post-operative blood products were used in 16% of the
patients.

| Complications N=
Reopening to bleeding 1(1.2%)
tamponade

Prolonged ventilation 1(1.2%)

(above 24 hours)

Prolonged hospital stay 9 (11.8%)

(more than 7 days)
Prolonged ICU stay (more 4 (5.4%)

than 48 hours)

Deep sternum wound infec- | 1(1.2%)
tion

In patient mortality 2 (2.4%)
Discussion

The study showed excellent results of surgical closure
of VSD with only 2.5% mortality rate in our center. We
had diverse age groups of patients, with the majority
(26%) presenting in their childhood (age 6 - 12 years).
Comparing this result to a similar study done in Kara-
chi with a mortality rate of 3.4%, our findings demon-
strate a lower mortality rate (8). Studies done in high-
er income and developed countries have either no
mortality rate from surgical VSD closure or a very low
percentage when compared to our cohort (9, 10).
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Surgical closure of VSD is a safe procedure with a
very low mortality rate, further risk factors should be
identified to improve post-operative complication
rate further.

Predictors of mortality and morbidity could not be
determined in this study due to a low complication
rate. Studies done in another center demonstrated
low body weight at the time of the operation was
associated with increased morbidity (7). However,
some studies have showed no association of low
body weight with postoperative complications (5).

A study in Pakistan found that age below 5 years was
associated with adverse outcomes. Another study
reported no such associations but found that young-
er patients had an increased postoperative stay (11,
12). On the contrary, Anderson et al. determined in-
creased risk of composite surgery by 1.8 fold for eve-
ry kilogram decrease in weight in infants below the
age of 6 months (7). This study also reported that
age over 6 months and higher weights were associat-
ed with decreased incidence of postoperative heart
block and hemorrhage. Bushra et al. also found
weight less than 10 kilograms and age less than a
year correlated with higher peri and post-surgical
complications (8).

Other possible risk factors for a complicated VSD
closure are the presence of atria septal defect and
pulmonary arterial hypertension. A study reported
the presence of ASD with VSD was a statistically sig-
nificant risk factor for increased perioperative mor-
bidity (13). The absence of

PAH is significantly associated with lower morbidity
and mortality, and repair of VSD without PAH is a
major indication for surgery (14).

There are very few studies describing the effect of
longterm VSD repair. According to one study, pa-
tients are at risk of developing sick sinus syndrome
(4%) at a mean follow-up of 15 years. Aortic regurgita-
tion (16%) was another late finding in this cohort. This
study followed up patients of underwent the proce-
dure between 1968 and 1980. Follow-up of the same
cohort at 40 years demonstrated systolic dysfunction
of left ventricle in 21% and systolic dysfunction of
right ventricle in 17%. There was a 5% increase in aor-
tic regurgitation (21%) and the mortality rate was 14%
(15,16). Given the advancements in the current era
regards to pre and post-operative care and surgical
techniques, we can expect a lower morbidity and
mortality rate. Even though in hospital mortality rate
in our study and recent study is 0 - 3%, it would be
interesting to follow up on this cohort to determine
longterm complications. Further long-term studies

should be conducted to determine long-term compli-
cations to observe if any difference in outcomes has
occurred.

Conclusion

Surgical repair of ventricular septal defect is a safe
procedure with a very low mortality rate. The majori-
ty of the patients presented in childhood but a sig-
nificant percentage presented in adulthood. Less
than 50% of the patient population had a healthy
BMI.
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