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INTRODUCTION: 

VSD closure is commonest congenital procedure. 

Synthetic materials like Dacron and Goretex 

patches are used for VDS repair.Autologous 

pericardium is attractive because it is free,easily 

available and steril. Experience with bovin 

pericardial patch closure of congenital VSD is 

limited. We report our experience with 

glutaraldehyd-treated pericardium for VSD closure 

in our congenital cardiac surgical practice. 

AIM OF STUDY: 

In this study,we are evaluating the result of closure 

of VSD by pericardial patch instead of synthetic 

patch. 
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MATERIAL AND METHODS: 

Between Ganury2009 to April 2014 in Ibn-alnafees 

hospital for cardiovascular diseases, 60 patients had 

surgical patch closure of VSDs in our unit using 

glutaraldehyde-treated autologous  pericardium . 

There were 20 males and 40 females aged between 

2 years to 12 years, with a median age of 4 years. 

The weight range was 10 Kg to 20 Kg(mean 

13Kg).The clinical profile is depicted in table 1. 

The diagnosis was established by  Towdimensionl 

(2D) echocardiogram, 5 patients required cardiac 

catheterization and angiocardiogram to clarify the 

pulmonary artery anatomy. 

After routin median sternotomy, the thymus was 

carefully dissected from pericardium and partially 

removed. A free graft of pericardium was harvested 

,taking care to aviod injury to phrenic nerves.It was 

stretched out on a stiff, sterile cardboard paper to  
 
 

ABSTRACT: 
BACKGROUND: 

Conventionally,VentricularSeptal Defects(VSDs) are repaired with synthetic patch-

Dacron(polyetheylene terephthalate) or Goretex(expanded polytetraflouroethylene).Recently,we 

began using glutaraldehyde-treated autologous pericardial patch to repair VSDs.We review our 

experience. 

OBJECTIVE:  
In this study,we are evaluating the result of closure of VSD by pericardial patch instead of synthetic 

patch. 

MATERIALS AND METHOD: 

BetweenGanuary 2009 to April 2014,60 children had their VSDs repairewith glutaraldehyde-treated 

autologous percardium.There were 20 males and 40 females, aged between 2 years and 12 years with 

amedian age of 4 years.The diagnosis was isolated VSD in 49 patients,multiple VSD in 3:Tetralogy 

of Fallot(TOF) in 8 patients The chest was opened by median sternotomyincision.After establishing 

cardiopulmonary bypass,a strip of pericardium was harvasted from patient and fixed in 0.6% 

glutaraldehyde for about 25 minutes.It was then washed out with 0.9% saline solution.The defect was 

repaired with 4/0 suture using a continous suture technique. 

RESULTS: 

There was no hospital mortality. Postoperative echocardiogram reveald trivial leaking in 10 

patients.Follow up was for 3 to 6 months(mean 2 months). No patient required reoperation for 

residual VSD. 

CONCLUSION: 

Glutaraldehyd-treated autologous pericardium is an exellent material for surgical patch closure of 

VSD.It is easily available and does not require sterilization. 

KEY WORDS: VSD,pericardialpatch,dacrone patch,Goretex patches. 
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remove wrinkles and fixed with hemoclips.It 

treated with 0.6%  

 

glutaraldehyde solution for 25 minutes and rinsed 3 

times in 0.9% saline solution for 5 minutes. 
 

Table1:Clinical Profile. 

 

 

 

 
 

 

 

 

Abbreviations:VSD-ventricularseptal defect: PDA-patent dactusarteriosus:PS-pulmonarystenosis:ASD-

aterialseptaldefect:AR-aorticregurgitation:TOF-Tetralogy of Fallot. 
     

Cardiopulmonary bypass was established with 

aortobicavalcannulation.Under moderate 

hypothermia and cold blood cardioplegicarrest,the 

right  atrium was opened and the 

VSDwasinspected.Infundibular resection was done 

in tetrologypatients.The pericardium patch was 

trimmed to match the size of  the VSD.The defect 

was closed with  the pericardial patch using 4/0 

polypropylene cotineous suture; starting from the 

inferior margin and proceeding towards the 

anterosuperior margin and superiorly toward the 

aortic valve,avoiding injury to the aortic 

cusps.With second arm of the 

suture,theposteroinferior margin was closed upto 

the septal leaflet of the tricuspid valve.The 

tricuspid margin of the defect was closed with a 

reinforcing strip of pericardium.Patients with TOF 

required a slightly larger patch for intraventricular 

tunnel repair of the defect.Infundibularresectio was 

necessary in the patients with TOF and all of them 

also required a transannular pericardial patch 

augmentation of the right ventricular out flow 

tract(RVOT). 3patients required additional direct 

closure of muscular VSDs.Patentductusarteriosis 

ligation was done in 3 patients simultaneously. 

RESULTS: 

The mean cardipulmonary and aortic crossclamp 

times were 90 and 20 minutes respectively.The 

mean IntensiveCare Unit (ICU) stay was 2 

days:ventilatation 24hrs; and hospital stay 7 

days.There was no hospital mortality.3 patients had 

nodal rythms that were manged with temporary 

pacing and resolved  with one week.One patient 

required permenant pacemaker because of complet 

heart block.2 pateints with noncompaction ventricle 

were manged with inotropic support. 

All pateints had postoperative 2D echocardiogram 

before discharge.10 pateints had trivial leak across 

patch.Nopateint required redo surgery. 

Follow-up was for 3 to 6 months.Non of them 

showed patch aneurysm, vegetation, significant 

residual shunt or calcification. 

DISCUSSION: 

GenerallyVSDs are repaired with synthetic 

material: either Dacron(polyethylene terephthalate) 

or Goretex(expanded polytetrafluoroethylene) 

depending surgeons prefernce. Dacron excites  a 

fibrous reaction that is probably helpful in sealing 

off tiny residual VSDs that are often seen by 

echocardiogram in the early postoperative 

period
(11)

.Autologous and xenograft(bovine,equine) 

pericardium also be used for VSD closure. Fresh, 

untreated pericardium is difficalt to handle and with 

time can both shrink as well as stretch.Schoof  et  al 

e reported that aneurysm formation can occur due 

to not only the use of fresh autologous pericardial 

patches but also intra-operative patch oversizing(3). 

There is evidence from its use to construct  

conduits that there can be an impressive degree of 

enlargement 
(4,5) 

Glutaraldehyde was introduced into cardiac surgery 

by Alain Carpentier. Treatment of pericardium with 

0.6% glutaraldehyde results in cross-linking of 

collagen molecules and strengthens the pericardium  

as well as fixing its shape and reducing its 

elasticity
(8)

.There are several benefits derived from 

fixing pericardium.The patch can be cut and shaped 

with expectation that when it is exposed to pressure  

it will retain approximately the same shape and 

size
(12)

.The risk of aneurysmal dilation is reduced 

by fixation.
(6)

  

Daignose No.of patients 

1.Subaortic VSD 34 

2. .Multiple VSD 3 

3.VSD,PDA 3 

4.VSD,PS 4 

5.VSD,ASD 4 

6.VSD-AR 3 

7.Subpulmonic VSD 1 

8.TOF 8 

59 



 

 
 
 
 

PERICARDIAL PATCH CLOSURE 

THE IRAQI POSTGRADUATE MEDICAL JOURNAL                                                                                 VOL. 15,NO.1, 2016 

 

Bovine pericardium may evoke an immune 

response and is expensive.Synthetic patches carry a 

small but definite risk of endocarditis
(7)

. 

We prefer to use a continous suture technique for 

VSD closure. Occasionlly,the defect may be 

obscured by chordal tissue
(9)

.Continous sutures 

allow weaving in and out between these 

chordaltissues.Detachment of the base of the 

tricuspid septal leaflet has been advocated by some 

to improve exposure of a difficalt VSD8,but we 

have never had to use this technique so far
(10)

.Patch 

sizing is important to reduce the risk of aneurysmal 

dilation and to prevent right/left ventricular outflow 

tract obstruction(RVOTO/LVOTO); 
(13)

we have not 

encountered any of these complications.In our 

expereince, none of the patients had significant 

residual VSDs. 10 patients had trivial residual 

shuntes without any haemodynamic significance. 

CONCLUSION: 

Autologous pericardium is easily available,sterile 

and nonimmunoreactive. Fixation in 0.6% 

glutaraldehyde improves its handling qulities and 

reduces the risk of aneurysmal dilation.VSD can be 

closed effectively without significant residual 

shunt.Unlike the synthetic patches 

(Dacron,Goretex) and bovine pericardium ;it is 

inexpensive. We coclude that glutaraldehyde-

treated autologous pericardial patch is an excellent 

material for VSD closure .However, follow-up is 

required to assess its long term efficacy. 
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