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ABSTRACT

Background: Despite the recent experiences and technical advances in the repair of congenital
ventricular septal defects (VSDs), there is still the possibility of postoperative
complications and even death among patients undergoing treatment.

This study aimed to determine and compare the short-term complications of congenital
anomaly (VSDs) repair using the pericardial patch and GORE-TEX patch.

Methods: This cohort study evaluated 100 patients undergoing VSD repair surgery in 2 repair
groups of the pericardial patch (50 patients) and the GORE-TEX patch (50 patients) in
Rajaie Cardiovascular Medical and Research Center between 2019 and 2020. All the
patients’ information was recorded in a checklist and analyzed using the SPSS software
via the Mann-Whitney and » tests.

Results: There was a significant difference in the duration of aortic clamping between the
pericardial patch and GORE-TEX patch groups (P=0.03). The rate of complications in
the GORE-TEX patch group was significantly higher than that in the pericardial patch
group (34% vs 14%; P=0.01). The cost of treatment was significantly higher in the
GORE-TEX patch group than in the pericardial patch group (P=0.0001).

Conclusions: The lengths of surgery, cardiopulmonary bypass, and aortic clamping, as well as
short-term complications and treatment costs, were lower in the pericardial patch group
than in the GORE-TEX patch group. (Iranian Heart Journal 2022; 23(4): 13-19)
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right ventricle and the pulmonary artery

entricular septal defects (VSDs)
account for 37% of congenital heart
disease cases.! The type of
intervention required for treatment largely
depends on the size and type of defects.

Large VSDs with systolic pressure in the

close to left ventricular and aortic systolic
pressures require surgery.? The mortality
rate in VSD reconstructive surgery is less
than 3%.2 Long-term  complications
following  surgery include infrequent

(b) €7 220T ‘TevIno| 1yes ueruesy

13



(b) €7 2207 ‘Tevino| 1red  ueruesy

14

VSD Closure Using GORE-TEX and Pericardial Patch

residual  shunts, increased pulmonary
hypertension, heart blocks or sinus node
dysfunction, and moderate aortic
regurgitation.*  Today, new  surgical
techniques make it possible to repair these
congenital defects with the least incidence of
postoperative complications.> A  bovine
pericardial patch with Glutaraldehyde was
first used in 1977 to make an artificial heart
valve.® Most biological materials are
eventually lost due to calcification,
degeneration,  fibrosis, and immune
responses. However, they have the potential
to act as scaffolds, stimulating tissue growth
and regeneration.” Although many safety
and efficacy studies have confirmed the
efficacy of this type of patch in VSD
closure,®*° the results of this reconstructive
surgery have always been controversial,
with disagreements over the success rate of
some minor side effects of shunting, heart
blocks, aortic  valve insufficiency,
pericardial patch destruction, stiffness,
contraction, and calcification.®!* Dacron and
GORE-TEX synthetic patches are used to
repair VSDs, but they are unfortunately
associated with complications of vascular
aneurysms and calcification.”*® It is
necessary to employ the most biocompatible
and  durable  tissue available  for
reconstructive surgery to improve the
surgical results and lower the incidence of
complications in this group of patients.
Therefore, further studies are warranted on
the advantages and disadvantages of each of
the patches wused. Given the hitherto
contradictory results of the few studies
conducted in this field in Iran, we sought to
compare the early outcomes of congenital
VSD repair.

Objectives

This study was to determine and compare
the short-term complications of congenital
anomaly (VSDs) using the pericardial patch
and the GORE-TEX patch.
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METHODS

The present study was a cohort study
conducted after the approval of the Ethics
Committee of Iran University of Medical
Sciences. The study population was composed
of pediatric patients who were diagnosed with
congenital VSDs and who underwent repair
surgery with the pericardial patch or the
GORE-TEX patch between October 2016 and
September 2020 in Rajaie Cardiovascular
Medical and Research Center. The inclusion
criteria consisted of a diagnosis of VSD, the
absence of systemic diseases, and the
provision of consent to participate in the study.
The exclusion criteria were comprised of the
presence of complex cardiac anomalies and
refusal to participate in the study. The patients
were divided into repair subgroups based on
the type of patch used: either the GORE-TEX
patch or the pericardial patch. The method of
surgery was the generally accepted approach
to congenital heart defects. For the repair of
defects with the autologous pericardial patch,
immediately after a sternotomy and a
thymectomy, the autologous pericardial patch
was cut in the appropriate size. Then, a nurse
fixed the patch in a glutaraldehyde solution at
a concentration of 0.6% for 5 minutes and
washed it in a normal saline solution.
Information, including age, sex, the type of
VSD, the duration of ventilation, the duration
of intensive care unit (ICU) stay, in-hospital
mortality, and short-term  postoperative
complications following the use of the GORE-
TEX patch and the pericardial patch, was
obtained from the patients’ files and recorded
in a pre-designed checklist. Data analysis was
performed using the SPSS software, version
23, via the Mann-Whitney statistical analysis
and the * test. A P value of less than 0.05 was
considered statistically significant.

RESULTS

The study population was composed of 100
pediatric patients undergoing congenital
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(VSDs) repair surgery. The patients were
divided into 2 groups: the pericardial patch
group (n=50) and the GORE-TEX patch
group (n=50). The most common type of
congenital anomaly in both groups was
perimembranous VSD (the pericardial patch
group: 78% and the GORE-TEX patch
group: 72%), while the least frequent type
was septal inlet anomaly (the pericardial
patch group: 4% and the GORE-TEX patch
group: 8%). According to the results of the
¥ test, there was no statistically significant
difference between the 2 groups in terms of
the type of VSD (P=0.83) (Table 1). Based
on the results of the Mann—Whitney test, the
duration of aortic clamping was statistically
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significantly longer in the GORE-TEX patch
group (P=0.03). A significant difference was
noted in the number of surgical
complications between the pericardial patch
and GORE-TEX patch groups (P=0.01),
with the number of complications being
higher in the latter group (Fig. 1). The cost
of surgery was statistically significantly
higher in the GORE-TEX patch group than
in the pericardial patch group (P=0.0001)
(Table 2). Based on the results of the ¥ test,
there was no statistically significant
difference in terms of complications during
hospitalization between the 2 groups
(P=0.14) (Table 3).

Table 1: Comparison of the frequency distribution of the congenital type of VSD between the 2 groups of patients

Type of VSD

Pericardial Patch Group

GORE-TEX Patch Group
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Number (%) Number (%)
Inlet septal 2(4) 4(8)
Muscular 5(10) 6(12)
Perimembranous 39(78) 36(72)
Subarterial 4(8) 4(8)
P value (x° test) 0/83

VSD, Ventricular septal defect

Table 2: Comparison between the 2 groups of patients in terms of age and the duration of cardiopulmonary bypass, aortic
cross-clamping, surgery, and hospitalization in the intensive care unit, as well as complications of surgery and costs

\ P value
' (Mann-Whitney test)

Pericardial Patch Group \
Median (interquartile range) \

GORE-TEX Patch Group

Variables S .
Median (interquartile range)

Age () 22(12-44) 26(18-61) =
Duration of 7= .1/83
cardiopulmonary bypass 71(59/25-85) 80(67-92/75) P_—O /06
(min) -
Duration of aortic cross- Z=-2/12
clamping (min) 38/50(33-45) 43/50(35-55/25) P=0/03
Duration of surgery (min) 190(175-215) 302/50(180-225) szzgllgg
Duration of _
hospitalization in the 4(3-6) 4(3-6) Z= i
. . : P=0/46
intensive care unit (d)
Complications of surger Z=-2/38
i e ae) e P=0/01
Costs (Rials) 329993363(2777013995- 270320801(2284644- Z=-4/10
370771161) 32293757) P=0/0001
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Table 3: Comparison of the frequency distribution of the relationships between the types of complications during

hospitalization between the 2 groups of patients

Type of Group Pericardial Patch Group GORE-TEX Patch Group
Number (%) Number (%)

Type of

Complicatons
Aortic regurgitation

Heart block

Residual shunt

Valve stenosis

Stroke

Tricuspid regurgitation

Death

P value (x° test)

100
80
66
60
40 34
20 14
0
Yes NO
B pericardial Patch Group

B Gore-Tex Patch Group

Figure 1: The image presents a comparison of the frequency distribution of the relationships between complications

during hospitalization between the 2 groups of patients.

DISCUSSION

According to the results of the current study,
the incidence of complications in patients
undergoing VSD repair with the GORE-
TEX patch was higher compared with the
pericardial patch. None of the patients in the
2 groups died during hospitalization. The
cost of surgery was higher in the GORE-
TEX patch group than in the pericardial
patch group, which is not far from the
expected cost of treatment in this group due
to the complications during hospitalization
in the GORE-TEX patch group. Our results
also showed the cost-effectiveness of the
pericardial patch use compared with the
GORE-TEX patch use. In contrast to our

results, Lu et al** in 2020 reported a

mortality rate of 6.5% at 8 months’ follow-
up in VSD repair with the GORE-TEX
patch. The disparity in our respective results
could be due to the lack of a long-term
follow-up in the present study. Had we
performed a follow-up of at least 6 months
in our study, we might have had the same
mortality rate.

Neethling et al*? in 2013 evaluated the
outcome of the pericardial patch use in the
repair of congenital heart defects and
reported 2 deaths in a 30-day period after
surgery and 3 deaths in the first 6 months
after surgery. The causes of the deaths were
septicemia,  hypoplastic  aortic  arch
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pneumonia, coarctation, and large vessel
displacement. Their 6 and 12-month
echocardiographic  evaluations  showed
anatomical and hemodynamic changes
without any visible calcification. Their
results are similar to ours in terms of the
absence of death during hospitalization,
although the outcomes and complications
reported by Neethling et al are different
from ours. Still, the results of both studies
show significant complications in the
pericardial patch use despite differences in
the patient populations (patients with VSDs
in the present study compared with patients
with congenital heart anomalies such as
atrial wall defects and tetralogy of Fallot in
their investigation).

AL-Tae et al in 2016 reported no in-
hospital  mortality = among  children
undergoing autologous pericardium repair
with glutaraldehyde during a 7-day hospital
stay. Additionally, they eliminated 3
junctional rhythms in 1 week. One patient
needed a pacemaker because of a complete
heart block. We had 1 patient with the
pericardial patch repair and 5 patients with
the GORE-TEX patch repair, while Taei and
colleagues had no such complications in
their whole 6 months of follow-up. It seems
that the difference in the mean age of our
respective study populations and the
coexistence of other disorders in their study
caused the dissimilarities between our
investigations.

The use of glutaraldehyde not only leads to
the cross-linking of collagen molecules but
also augments the pericardium;
consequently, it maintains the approximate
same shape and size of the pericardium
when it is exposed to pressure.*>'®

The results of a study by Bell et al’” in 2018
are inconsistent with the results of our study.
Their findings after a 24-month follow-up of
the use of pericardial patches manipulated
by tissue engineering showed the death of a
patient within the first 30 days after surgery
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due to the displacement of large vessels and
the need for surgical intervention in 10
patients in the first 12 months after surgery.
In that study, there were no surgical
complications during hospitalization due to
tissue engineering manipulation to reduce
cytotoxicity by removing residual lipids and
cells, nucleic acids (DNA and RNA), and
galactosyl. Moreover, glutaraldehyde
monomeric manipulation was performed to
maintain the strength and greater elasticity
of the substance to reduce the likelihood of
common biological tissue damage over time
after reconstructive surgery.

The cross-linking of  proteins  with
glutaraldehyde stabilizes collagen fibers and,
while reducing antigenic strength, increases
the strength and durability of the patch.'’
Most biological materials are eventually lost
due to calcification, fibrosis, and immune
responses. However, they have the potential
for tissue growth and regeneration,
suggesting the use of biological materials in
the repair of congenital heart defects as a
major advantage over synthetic materials.'®
The materials used for the synthetic patch
should be such that they are biologically
compatible and integrate with the patient’s
heart tissue and are mechanically strong,
which according to the results of studies of
synthetic materials is ideal for repairing
congenital heart defects.’> The failure of
tissue replacement increases the likelihood
of re-surgery and exposure to associated
risks, with the use of GORE-TEX patches or
other synthetic patches, leading to
challenging discussions about the ability to
replace biological patches to treat patients in
the future.

One of the advantages of our study is the
evaluation of patients with VSDs and
without other concurrent cardiovascular
disorders, making the results of our
evaluation and comparison of the 2
techniques sufficiently accurate. Another
strong point of the present investigation is
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our comparative study of the implications of
the 2 techniques for repairing ventricular
wall defects with pericardial and GORE-
TEX patches. Our study results revealed the
superiority of the pericardial patch over the
GORE-TEX patch in patients with VSDs,
albeit in the short term.

CONCLUSIONS

The lengths of surgery, cardiopulmonary
bypass, ventilation, and aortic clamping, as
well as treatment costs, were low in our
patients undergoing VSD repair with the
pericardial patch compared with those
undergoing the same surgery with the
GORE-TEX patch. Additionally, higher
residual shunts, heart blocks, and cusp
valvular insufficiencies were observed in the
group treated with the GORE-TEX patch.

Limitations

The results of the present study were
retrospectively based on patients’ records
over a limited period, suggesting that it
should be considered a clinical trial in the
future. The lack of long-term follow-up of
the consequences of congenital anomalous
VSD surgery in both methods is another
limitation of our study, suggesting that long-
term follow-ups of at least 1 year should be
considered in the future. Moreover, this
study was performed in a single medical
center, and its results are not generalizable
to the whole community of patients
undergoing congenital ventricular anomaly
surgery. Future investigations should re-
examine our results among larger patient
populations in several medical centers.
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