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ABSTRACT:

Background: Congenital heart disease (CHD) is a range of
structural anomalies of the heart, which affect around 1% of births.
Individuals with CHD often require complex life-saving surgeries in
infancy and lifetime follow-up. Very few studies have been focused
on the relationship between the weight at repair and early and late
outcomes. Most surgeons would prefer to correct the VSD before 6
months of age, however medical therapy is generally used in neonates,
low weight young infants, and low birth-weight babies primarily
because of technical concerns about the fragility of the common
atrioventricular valve (CAVV) tissue.

Aim of the Work: to evaluate the impact of weight less than 5 kg
at operation on mortality and morbidity in patients with ventricular
septal defect undergoing surgical closure. We conducted a systematic
review and meta-analysis of 5 studies including neonates with weight
at surgery less than 5 kilograms.

Patients and Methods: Application of inclusion and exclusion
criteria to study abstracts yielded 5 articles. A total of 20 studies were
identified from the database search. After review, a total of 5 studies
were selected.

Results: In the current study, we assessed the mortality rate
among the five studies. The mortality rate among the five studies
ranging from 0% to 4.16% Residual VSD ranged from 0% to 19.42%.
The five studies ranged in publication from 2004 to 2021. There were
three retrospective studies included in our systematic review and two
prospective studies. There were 2933 neonates included in this study.
The sample size ranged from 48 to 2473. Among them there were
1259 males and 1674 females.

Conclusion: In conclusion, despite the advancements in surgical
devices and techniques, lower body weight was significantly
associated with increased risks of the composite end point within 30
days after surgery. The risks of mortality from 0% to 4.16% Residual
VSD ranged from 0% to 19.42% which could be a valid threshold
with acceptable risk. These findings are useful for patient counseling
and might aid in facilitating understanding of the risk of surgery.

Keywords: VSD.

INTRODUCTION:

Congenital heart disease is the second
leading cause of death in infancy and
childhood. Heart defects are among the most

common congenital defects in neonates and
childhood ®.

The incidence of congenital heart defects
is estimated at 4-8 per 1000 births®.
Ventricular septal defect (VSD) is the most
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common form of congenital heart disease
(CHD)®,

The 40% birth prevalence of isolated
VSD worldwide is reported to vary from 2.6
to 5.0 per 1000 live births®.

Although the roles of environmental and
genetic factors in the pathogenesis of VSD
have been identified®

The etiologies of VSD are not clear.
Now, proteomic technique is an important to
offer etiology study by providing an
integrated view of diseases at the protein
level at a certain time. The proteome reflects
all proteins that may be related to certain
genes and allows a more detailed status®.

With an incidence of 2-5%, the
ventricular septal defect (VSD) is the most
common congenital malformation of the
heart. Therefore, VSD repair is the most
commonly performed pediatric cardiac
operation(,

Repair of VSD before age 2 can prevent
damage to the heart and lungs. Without repair
before age 2, the damage becomes permanent
and gets worse over time. A study found that
age did not increase the risk of complications,
but younger age was associated with
prolonged hospital stay. Lower age and weight
could lead to difficult visualization and
extensive dissection with an increased surgical
risk and prolonged hospital stay. Despite these
findings, the prognostic effect of age and
weight of children with multiple VSDs
remains controversial®.

Recent reports have indicated a very
low incidence of postoperative complica-
tions. Nevertheless complications still occur
and it is important to identify associated risk
factors. With the introduction of device
closure of VSD, contemporary results of
surgical repair are necessary to provide
current benchmarks of treatment. It was
found that young age (<6 months) and low
bodyweight  were risk  factors  for
complications. This, however, contrasts with
data published. Therefore, risk factors for a
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complicated course after VSD closure vary
between canters®,

Optimizing patient selection and timing
for surgical intervention on VSD is obscured
by a lack of a standardized definition of
procedural variables and the paucity of
multi-institutional studies. A small single-
center study reported that young age
(<6 months) and low body weight (<5 kg)
are the major risk factors for complica-
tion. However, the contemporary outcomes
in infants with VSD have not been studied
extensively. As a consequence, the decision
of when to offer corrective surgery for
infants born with VSD is variable, and it
remains challenging to define the patient
parameters that provide the greatest
probability of a successful outcome while
minimizing the risk of complication®),

The purpose of this study was to evaluate
the results of surgical VSD closure and to
evaluate weight as a risk factor for a
complicated course. However, the risk
analysis of these proteins relative to VSD and
their diagnostic value has not been further
assessed in these studies.

AIM OF THE WORK:

To evaluate the impact of weight less
than 5 kg at operation on mortality and
morbidity in patients with ventricular septal
defect undergoing surgical closure. We
conducted a systematic review and meta-
analysis of 5 studies including neonates with
weight at surgery less than 5 kilograms.

PATIENTS AND METHODS:

A systematic review of studies published
in English between January 2004 and March
2021 was performed using the PubMed
database (MEDLINE) with the following
terms searched: “ventricular septal defect,”
“surgical septal defect closure,” ‘“neonatal,”
and “less than 5 kg” From this search list, 20
studies were most relevant and fulfilled the
predetermined  criteria  were  selected




independently by 2 reviewers and entered into
an electronic database (Table 1).

Outcomes Of VSD Repair on Patients Weight Less Than 5 Kg

Ethical Consideration:

from this study. Consent from the surgeon to
get information and use it in this study.
Refer the citations to their original authors
and avoid plagiarism.

Prior consent from the patient to be part

Table (1): Studies selected using previous search words.

First author Year of Title
publication
Bang®® 2016 Detachment of the tricuspid valve for ventricular septal defect closure in
infants younger than 3 months
Prifti®) 2004 Repair of complete atrioventricular septal defects in patients weighing less
than 5 kg
Ramgren? 2020 Long-term outcome after early repair of complete atrioventricular septal
defect in young infants
Lee® 2021 Tricuspid valve detachment for ventricular septal defect closure in infants
<5 kg: should we be hesitant?
Lit® 2015 Safety and Efficacy of Ventricular Septal Defect Repair Using a Cosmetic
Shorter Right Lateral Thoracotomy on Infants Weighing Less than 5kg
Alsoufi®®) 2015 Results of Primary Repair Versus Shunt Palliation in Ductal Dependent
Infants With Pulmonary Atresia and Ventricular Septal Defect
Lee(® 2020 Surgical Options for Pulmonary Atresia with Ventricular Septal Defect in
Neonates and Young Infants
Dimagli®” 2022 Surgical outcomes of post-infarct ventricular septal defect repair: Insights
from the UK national adult cardiac surgery audit database.
Aydemir® 2013 Results for surgical closure of isolated ventricular septal defects in patients
under one year of age
Amin®9) 2019 Early outcome of ventricular septal defect closure in infants under five
kilograms of bodyweight
Ergin® 2019 Risk factors for major adverse events after surgical closure of ventricular
septal defect in patients less than 1 year of age: a single-center
retrospective
Hoque® 2019 Surgical Repair of VSD and their Short Term Outcome in a Tertiary Care
Hospital
Inohara® 2019 The effect of body weight in infants undergoing ventricular septal defect
closure: A report from the Nationwide Japanese Congenital Surgical
Database
Cresti® 2017 Incidence and natural history of neonatal isolated ventricular septal defects:
Do we know everything? A 6-year single-center Italian experience follow-
up
Ashfaq® 2010 Is early correction of congenital ventricular septal defect a better option in
a developing country
Anderson®? 2013 Contemporary outcomes of surgical ventricular septal defect closure
Liu@ 2018 Evaluation of Different Minimally Invasive Techniques in Surgical
Treatment for Ventricular Septal Defect
Parikh®® 2019 Incidence of ESKD and Mortality among Children with Congenital Heart
Disease after Cardiac Surgery
Sakai-Bizmark®®) 2019 Impact of pediatric cardiac surgery regionalization on health care
utilization and mortality
Shi@" 2007 Surgical treatment for ventricular septal defect in infants under 5 kg of

body weight

581




Kareem Mohammed Awd Ahmed, et al.,

Prospective and retrospective (rando-
mized and nonrandomized) studies reporting
data on closure of congenital VSD in infant
with weight less than 5 kilograms, using any
type of device, and with well-defined
follow-up (based on electrocardiographic
and echocardiographic assessments) were
included.

We excluded single-case studies, series
of cases of fewer than 5 patients, and studies
on acquired post-myocardial infarction or
posttraumatic ~ VSD.  Studies  without
follow-up or with a significant lack of data
were also excluded. To avoid potential
duplicate or overlap- ping results, the list of
all studies selected in the first step were
reviewed by 2 authors and another one so far
not involved in study selection. In that step,
6 duplicated studies were found and
excluded.

The whole detailed process used for
study screening and selection is illustrated in
the PRISMA flow diagram (Figure 7).
Application of inclusion and exclusion
criteria to study abstracts yielded 8 articles.
A total of 200 studies were identified from
the database search. After review, a total of
5 studies were selected.

Successful implantation was defined as
correct and stable placement with
satisfactory effects confirmed by imaging.
The success rate was obtained from the
articles that featured this information or
otherwise calculated.

Types of outcome measures:

hospital ~ stay, residual VSD, re-

exploration and mortality.
Statistical Considerations:

we computed weighted estimates and
95% confidence intervals (Cls) of morbidity,
intensive care unit duration, and residual
VSD Dby random-effects meta-regression
analysis. We computed 2 and 12 statistics of
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heterogeneity. An 1> value >50 was
considered indicated the presence of
heterogeneity. Pooled risk ratios were

calculated using a random-effects model to
obtain a robust estimate of morbidity,
intensive care unit duration, and residual
VSD. In contrast to classic regression, in
meta-regression the smallest unit of
observation is the individual study, not the
individual patient. Random-effects modeling
accounts for both within- and between-study
variability.

Higgins lI-squared (1?) statistical model
was used to assess variations in outcomes of
the included studies. 1> less than 40%
corresponded to  low  heterogeneity.
Depending upon the strength of evidence for
heterogeneity (P value from the Chi-square
analysis), 1> of 41-74% indicated moderate
(P = 0.05) or moderate to severe (P = 0.05),

and 1> of 75% or higher suggested
substantial heterogeneity.

Publication  bias was illustrated
graphically using a funnel plot. The

methodological quality assessment of the
included RCTs was performed using the
Cochrane collaboration tool for the
systematic review and meta-analysis, where
each study was screened for five different
types of bias (selection, performance,
detection, attrition, and reporting bias). All
statistical analysis was performed using the
Digitize and the Cochrane Review Manager
(RevMan) version 5.3.

RESULTS

Study selection:  application  of
inclusion and exclusion criteria to study
abstracts yielded 5 articles. A total of 200
studies were identified from the database
search. After review, a total of 5 studies
were selected. The PRISMA flowchart can
be seen in Figure 1.
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screening: Titles & abstracts

-

=

Included [n=140)

--

- =5

Figure (1): PRISMA flow diagram of eligible studies

Table (2): Summary of basic characteristics of the 5 studies included in our study.

First author | Weight Year of Type of Sample Mean age (months) Gender Other
(kg) publication study size (n) Male | Female diseases
Aydemir(8) 4.2 2013 Retrospective 177 5 86 91 NM
Amint9 4.4 2019 Prospective 48 5.9 16 32 Down syndrome=6
Ergiin®) 4.4 2019 Retrospective 185 5 98 87 Genetic syndromes
=68(36.8%)
Hoque®) 4.6 2019 Prospective 50 <6months=28 (56%) 22 28 Pulmonary valve stenosis=4
>6months=22 (44%)
Inohara®) 4.00 2019 Retrospective 2473 7.4 1037 | 1436 Chromosomal abnormality
=762

The basic characteristics of the studies
included in this systematic review were
showed in table 2. The five studies ranged in
publication from 2013 to 2019. There were
three retrospective studies included in our
systematic review and two prospective

studies. There were 2933 neonates included
in this study. The sample size ranged from
48 to 2473. Among them there were 1259
males and 1674 females. In three studies
(25268) showed that patients had genetic
syndromes.
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Table (3): Literature appraisal using MINORS assessment tool.
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Adymeir 2 2 0 2 1 1 2 0 10
Amin 2 2 2 1 1 2 2 0 12
Ergin 2 2 0 2 2 2 2 0 12
Hoque 2 2 2 2 1 2 2 0 13
Inohara 2 2 0 2 2 2 2 0 12

Results of the quality assessment using the MINORS tool can be seen in Table 6. The

MINORS score the 5 included studies ranging from 10 to 13 out of 16 (Table 3).

Table (4): Preoperative measurements among the 5 studies.

First author Weight (kg) | VSD size (mm)

VSD type Pulmonary HTN

Aydemir(®) 4.2 Large=108
Moderate=60

Small=9

Perimembranous=150
Doubly committed juxta-
arterial=13
Inlet=7
Muscular=5
Multiple=2

155(87.6%)

Amin®9 4.4 8.61+2.28

Perimembranous=38
Muscular=7
Aubpulmonic=3

42(87.5%)

Ergiin®® 4.4 NM

Perimembranous=167
Doubly committed=4
Muscular=14

128(69.2%)

Hoque®V 4.6 NM

Perimembranous=46
Doubly committed=4

NM

Inohara® 4.00 NM

Perimembranous=2079
Infundibular=185
Inlet=79
Muscular=78
Multiple=52

NM

In this review, patients had mean weight
less than 5kg. Most of patients had peri-
membranous, VSD followed by muscular type
then doubly committed. Adymeir et al.® had
Peri membranous 150, Doubly committed=13
and Muscular 5. Amin et al.!® had peri
membranous= 38 and muscular= 7. Ergun et
al.?® had perimembranous=167, doubly
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committed=4 and muscular=14. Hogue et
al.®) had perimembranous=46, and doubly
committed=4. Ihohara et al. © had
perimembranous=2079, infundibular=185,
inlet=79, muscular=78 and multiple=52 (Table
4). Among three studies @849 more than half
of patients had pulmonary hypertension.




Table (5): Operative data among the 5 included studies.

Outcomes Of VSD Repair on Patients Weight Less Than 5 Kg

First Aortic cross Bypass time Operative time
author Approach to VSD Repair technique clamp time ypass peratin
(min) (min) (min)
Aydmeir Transpulmonary Continuous closure 51.2+34.3 75%26.3 NM
approach=177 with (PTFE) patch
material
Amin Transatrial Direct closure=4 4575+ 6.24 60.19 £ 6.15 142.02+13.44
approach=43 Closure by bovine
Transpulmonary precaradiac patch= 6
approach=5 Closure by gortex
patch=38
Ergln Transpulmonary All VSDs were 60.2+17.6 86.0+£22.8 NM
approach=185 closed using a native
pericardial patch and
running suture
technigque
Hoque Transpulmonary Patch repair=50 35+6.85 70 £13.7 NM
approach=177
Inohara NM VSD closure= 1884 NM NM NM
Pulmonary artery
banding=589

Table 5 found that, most of studies

patients

were

operated

through

transpulmonary approach, while in Amin et al.
(24) patients were operated through transarterial

approach. Aortic cross clamp time ranged
from 35 to 60.2 minutes and bypass time from
60 to 86 minutes.

Table (6): Post-operative data among the 5 included studies.

First author Postop mechanical Postop ICU stay (days) Postop length of stay
ventilation (days) (days)
Adymeir 1.5£15 2.75 7.7£8.5
Amin 16+21 10.50 £5.99 0.60 £ 1.36
Ergiin 1.5(1-2) 3 (1-120) 7(5-27)
Hoque 0.4 (0-26) 32 6 (3-43)
Inohara NM right lateral thoracotomy, median sternotomy 15 (11-23)
Postoperative mechanical ventilation  to 120 days, while postoperative stay ranged

ranged from O to 26 days. The mean
intensive care admission was ranging from 1

from 3 to 43 days (Table 6).
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Table (7): Post-operative complications among the 5 studies.
First Early Mortality Morbidity Cardiac complications | Residual VSD
author reoperation
Adymeir 2(1.1%) 4(2.3%) 11(6.2%) NM 0(0%)
Amin 3(6.25%) 2(4.16%) Needed a blood Temporary heart block 5(10.42%)
transfusion=21(43.75%) postoperatively=5
PH=7(14.58%) (10.4%)
Postoperative chest
infection=5(10.4%
Erglin 6(3.2%) 0(0%) Delayed sternal closure=4 | Arrhythmia=17(9.9%) 6(3.2%)
(2.2%) Decrease in left
Reintubation=12(6.5%) ventricular
Infection=10(5.4%) functions=2(1.1%)
Neurological
event=0(0%)
Respiratory
event=19(10.2%)
Renal failure=0(0%)
Wound
infection=2(1.1%)
PH=9(4.9%)
Hoque 1(2%) 0(0%) Chylothorax=1(2%) Transient heart 2(4%)
block=1(2%)
Inohara 80(3.3%) 18(0.7%) Pulmonary hypertensive Cardiac NM
crisis=25(1%) arrest=16(0.6%)
Respiratory Circulatory instability
complication=50(2%) requiring mechanical
Acute renal support=6(0.2%)
failure=3(0.1%) Arrhythmia =13(0.5%)
Neurological
complications=11(0.5%)
Mediastinitis=14(0.6%)
Deep wound
infection=6(0.2%)

The mortality rate among the five studies ranging from 0% to 4.16% Residual VSD
ranged from 0% to 19.42% (Table 7).

.

Aydemir et al.
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40
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20
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203

Amin et al. Ergiin et al. Hoque et al. Inoharaetal.
2019 2019 2019 2019
B Mortality B Complications Residual VSD

Figure (2): Prevalence of mortality, complications and residual VSD among 5 included studies.

A total of 3 studies allowed for estimating
the weighted risk ratio between mortality rate.
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There was no significant heterogeneity across
studies (I>= 57%; P =0.10). The overall effect
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was not statistically significant (p= 0.69). The  neonates with weight less than 5 Kg 2.25 {1.07,
pooled odds ratio for mortality rate as an  4.73} (Figure 3).
outcome for surgical treatment of VSD among

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H,Fixed, 95%Cl M-H, Fixed, 95% CI
Ihohara etal. 2018 18 2473 5 M7 480%  362(1.34,977) —i—
Hoque etal. 2019 0 50 0 a0 Mat estimable
Ergunetal 2014 0 185 o0 Mat estimable
Aydmeiretal 2013 EI i 4105 474%  058[0.14,2.39) ——
Amin etal. 2019 ? 48 0 48 46% 5.22[0.24,111.49] g
Total {95% CI) 2033 2677 100.0%  2.25[1.07,4.73] -‘-
Total events yr! q

Heterageneity, Ch#= 4.70, df=2 (P = 0.10); F=47% I

Rl w0 010
Testfor overall eflert 2= 215 (F= 0.03) Favours [experimental] Favours [conirol]

Figure (3): Random-effects meta-analysis of the mortality rate among 5 included studies.

A total of 4 studies allowed for (p= 0.822). The pooled odds ratio for
estimating the weighted risk ratio between  morbidity rate as an outcome for surgical
morbidity rate. There was no significant  treatment of VSD among neonates with
heterogeneity across studies (1= 0%). The  weight less than 5 Kg 1.1 (Figure 9).
overall effect was not statistically significant

Forest Plot
B Efect size of sach study Confidence interval of sffect size
@ Estimated overall effect size = Overall effect size value
I Estimated overall confidence intarval
101148
|
ID Study LogOR Std. Error Lower Upper  p-value |
|
5 Inchara 2.00  2473.00 -4844.55 4848.5%  1.00 £
|
|
1 hydweir 6.20 17700 -340.71 35311 0.97 —
|
|
3 Ergim 10.20  185.00 -3§2.3% 37279 0.9 —+—
|
1 hmin 10.40 48.00 -83.68 104.48  (0.83 .
|
|
|
|
verall 101l 44.83 -77.85 @8.18  0.82 B
|
|
5,000 2500 0 2500 5000

Wodel: Fixed-effects model
Heterogeneity: H-squared = 0.00, -squared = 0.00

Figure (4): Random-effects meta-analysis of the morbidity rate among 5 included studies.

DISCUSSION: 1 leading cause of infant mortality. The
Congenital heart disease (CHD) is the global incidence rate of CHD is 6.8 to 9.0

: - 1000 live births @8, Ventricular septal
most common congenital malformation and per ;
g defect (VSD) is the most common CHD
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occurring in about 30% of neonates with
CHD and 7% to 10% in utero®,

VSD may be isolated or multiple and is
commonly associated with other cardiac
defects. In fetal life, the association of VSD
with chromosomal anomalies is about 10%
to 30%, depending on the type and size of
the defect®®. This rate is significantly higher
than after birth, mainly if the defect is large
and extends to the inlet septum or, even,
when  associated  with  extracardiac
defects®?).

VSD is one of the most common types
of congenital heart malformation and is
usually accompanied by cardiac capacity
overload, pulmonary arterial hypertension,
congestive  heart  failure, infectious
endocarditis, and even  Eisenmenger
syndrome, some of which can be life-
threatening 9,

Although  patient outcomes  after
surgical closure of the VSD are excellent in
terms of mortality and morbidity rates, risks
of heart block or a residual shunt remain,
which could be attributed to inadequate
exposure of the defect. Exposure of the
whole margin of the VSD, while preserving
tricuspid valve (TV) function and the
conduction axis, is a prerequisite for the
successful repair of a VSD @D,

Very few studies have been focused on
the relationship between the weight at repair
and early and late outcomes. Most surgeons
would prefer to correct the VSD before 6
months of age, however medical therapy is
generally used in neonates, low weight
young infants, and low birth-weight babies
primarily because of technical concerns
about the fragility of the common
atrioventricular valve (CAVV) tissue ),

During the last decades, surgical repair
of wventricular septal defect (VSD) has
progressively been undertaken earlier in life
in order to avoid pulmonary hypertension
and premature death. This has resulted in
elective repair of VSD at 3-6 months of age
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as the contemporary standard management
in many pediatric cardiac surgery centers.
Early mortality using this approach has been
reported to be less than 3.0% with a survival
of approximately 90% at 10-year follow-
up2),

This systematic review aimed to
evaluate the impact of weight less than 5 kg
at operation on mortality and morbidity in
patients with ventricular septal defect
undergoing surgical closure. We conducted a
systematic review of 5 studies including
neonates with weight at surgery less than 5
kilograms.

The five studies included in this
systematic review ranged in publication
from 2013 to 2019. There were three
retrospective  studies included in our
systematic review and two prospective
studies. There were 2933 neonates included
in this study. The sample size ranged from
48 to 2473. Among them there were 1259
males and 1674 females. In three studies
(25268) showed that patients had genetic
syndromes.

In the current study, we assessed the
mortality rate among the five studies. The
mortality rate among the five studies ranging
from 0% to 4.16% Residual VSD ranged
from 0% to 19.42%.

A study by Parikh et al. demonstrated
that the rates of mortality and morbidity are
high in children undergoing congenital heart
surgery. According to an observational
cohort study, the mortality rate was about
5% in pediatric patients undergoing cardiac
surgery during a 10-year follow-up and was
much higher than that of the group of
children without CHD and not undergoing
surgery (0.1%)).

A study by Inohara et al. investigating
the association between body weight at the
time of surgery and in-hospital outcome in

patients diagnosed with VSD who
underwent surgical intervention at younger
than 1 vyear of age. First, surgical
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interventions were safely performed, and
most cases (94.2%) were uncomplicated.
Second, a lower body weight was
consistently associated with a higher rate of
composite end point including death and/or
major complications within 30 days after
surgery®,

The rate of composite end point
decreased along with increasing body weight
and plateaued at approximately >4.5 Kg,
which could be a valid threshold for body
weight at surgery with acceptable risks.
Importantly, cases with approximately <4.5
kg of body weight had greater predicted risk
regardless of age, suggesting that body
weight might be a more decisive factor for a
composite end point. Finally, PAB is still
commonly used before surgical VSD closure
or for the purpose of palliation in Japan, and
its related mortality was 1.4% ©),

In contrast Meyer et al. (2017) declined
that the patients with younger age (<1 year)
suffered higher 30-day mortality following
cardiac surgery than those with older age ©2).

Also, the model by Crowe et al. across the
spectrum of predicted risk, but there was
evidence of underestimation of mortality risk
in neonates undergoing operation from
200763,

In the current review, postoperative
mechanical ventilation ranged from 0 to 26
days. The mean intensive care admission
was ranging from 1 to 120 days, while
postoperative stay ranged from 3 to 43 days.

The hospital stay in another series was
affected by the age, weight, and number of
VSDs closed ©3). Anderson and colleagues
found a nearly double-fold increase in the
length of hospital stay in patients who had
repair below 6 months of age, and every 1-kg
increase in the patients’ weight decreased
hospital stay by 2 days 3. Similarly, a study
found that age did not increase the risk of
complications, but younger age was
associated with prolonged hospital stay.
Lower age and weight could lead to difficult

visualization and extensive dissection with an
increased surgical risk and prolonged hospital
stay. Despite these findings, the prognostic
effect of age and weight of children with
multiple VVSDs remains controversial ©).

Another study by Shi et al. from January
2000 to December 2005, 134 children
patients with VSD and associated anomalies,
who were under 5 kg of body weight and
aged (3.9£1.9) months. One case died of
arrhythmia and heart failure in the early
stage of postoperation (mortality 0.7%). The
most common postoperative complications
were pneumonia ¥, pulmo-nary
hypertensive crisis ©, arrhythmia®, low
cardiac output®, dropsy of thoracic cavity™.
Followed up for 6 m-6 y, the development of
all 133 cases was well. Two children with
residual shunt got a spontaneous closure
confirmed by echocardiography one year
postoperatively 7).

In neonates with VSD, initial postnatal
palliation with staged repair is more
frequently practiced than performing an
early primary repair. However, high
operative and interstage mortality rates
following a palliative procedure may be a
rationale for attempting an initial primary
repair 9,

Another studies reported that although
current surgical outcomes of isolated VSD
are excellent with low mortality and
morbidity, young age and LW at the time of
operation remain significant risk factors for
poor patient outcomes (23&36),

Nonetheless, Bang et al. compared
between group 1 neonates with VSD and
detached tricuspid valve replacement while
it was not detached in group 2. They
revealed that TVD could be used safely for
better exposure of the VSD without an
increased risk of TR, even in infants younger
than 3 months0).

Lee et al. compared between infants <5
kg with VSD without more complex
intracardiac lesions and who had undergone
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VSD closure through the trans-atrial
approach. They demonstrated that TVD can
be safely performed, even in infants <5
kg3,

With the appropriate indication, our
results suggest that TVD may be a
reasonable and valid option that has the
advantage of providing better exposure to
the VSD margin for successful VSD closure
without causing morbidities, including TR
progression. In addition, we believe that
TVD might be considered more flexibly in
infants with LW if VSD margin exposure is
difficult to achieve 7).

We found that, most of studies patients
were operated through transpulmonary
approach, while in Amin et al.®b 43 patients
were  operated  through  transarterial
approach. Aortic cross clamp time ranged
from 35 to 60.2 minutes and bypass time
from 60 to 86 minutes.

Also, Li et al. compared between infants
who underwent a right lateral thoracotomy
(right group) and 116 infants who under-
went a median sternotomy (median group).
They demonstrated that a shorter right lateral
thoracotomy in infants provides adequate
exposure to accurately repair VSD with

excellent cosmetic and functional
outcomes®8),
Similar  operative and  recovery

processes were seen for right lateral thoraco-
tomy and median sternotomy, without an
increase in lung injury. Moreover, shorter
incisions, and decreased drainage and blood
transfusions show case the advantages of the
right lateral thoracotomy approach as do
excellent follow-up results. There was no
early death among both groups ©8),

Another study aimed to describe the
trends and the risk factors associated with
surgical VSD repair outcomes and to
provide a clinical benchmark  for
percutaneous VSD closure strategies. Using
the UK National Adult Cardiac Surgery
Audit database, 1010 patients undergoing
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surgical VSD repair from 1996 to 2018.
Both the number of surgical VSD repair and
the mortality rate did not change
significantly over the 23-year timeframe.
Operative mortality was 38.9% overall and
was higher when patients were operated
within the first 6 h (75%) or the first 24 h
(61.3%). Moreover, the mortality rate was
similar among patients undergoing isolated
VSD repair and VSD repaired combined
with surgical coronary revascularization
alone or with concomitant mitral valve
procedures (7).

There were limitations in this systematic
review resulting from limitations in the
available evidence. The limited number of
the studied cases and unavailability of a
comparative study group with elder age and
bigger weights as the policy in department is
that all the VSDs are operated once
presented to hospital, an ICU policy should
be adopted to avoid unnecessary prolonged
postoperative mechanical ventilation. In
addition, the availability of a postoperative
ward to avoid unnecessary postoperative
ICU stay. Most of studies were retrospective
studies. This due to was very few studies
have been focused on the relationship
between the weight at repair and early and
late outcomes.

Conclusion:

In conclusion, despite the advancements
in surgical devices and techniques, lower
body weight was significantly associated
with increased risks of the composite end
point within 30 days after surgery. The risks
of mortality from 0% to 4.16% Residual
VSD ranged from 0% to 19.42% which
could be a valid threshold with acceptable
risk. These findings are useful for patient
counseling and might aid in facilitating
understanding of the risk of surgery.
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