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Abstract
Objective: Although ventricular septal defect (VSD) is the most common congenital heart disease, itis usually diagnosed late. The presentation of the disease is variable; sometimes it is so quiet andsilent that might even improve and heal spontaneously, and in some certain cases if the appropriate,on time and early treatment is not done, this would lead to irreparable complications and mortalityeven in the early life period. This study reviews the diagnostic process, treatment and follow-up ofthe patients. It is hoped that the results of the present study be used to improve the patients'condition.
Methods: This was a cross-sectional study done on 145 patients with VSD during 54 months inIsfahan. The disease was identified through color Doppler echocardiogram, cardiac catheterizationand angiography if necessary. The required data were collected at the time of definite diagnosis.
Findings: Mean age at initial and definite diagnosis of the disease was 17 months and 44 months,respectively. Heart murmur led to initial diagnosis in 85% of the cases. In 27.5% VSD was associatedwith other cardiac anomalies. Pulmonary artery hypertension existed in 16.5% of the cases. Fiftynine surgeries were performed on 40 patients.
Conclusion: In routine physical examination of the infants, the probability of heart disease shouldbe considered; conducting echocardiogram in suspected cases would lead to early diagnosis andeventually timely treatment. Appropriate follow-up of the patients will provide optimal care andtreatment at proper time.
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IntroductionVentricular septal defect (VSD) is the mostcommon congenital heart disease which can occurisolated or be associated with other cardiacabnormalities. It includes about 20% of the cases

of congenital heart disease and is observed morecommon in neonatal period. VSD is sometimes soquiet and silent that heals spontaneously and insome cases, if on time and early medical-surgicaltreatment is not implemented, this would lead toirreparable complications and mortality even in
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the early life period[1-7]. Although it is a congenitaldisease, it will be diagnosed neither at birth nor atearly ages of life, and in some cases at initialdiagnosis there is severe pulmonary arteryhypertension which affects morbidity andmortality[8]. We conducted this study to evaluatethe process of diagnosis, treatment and follow-upof our community patients, so that results of thisstudy can be used for improving the patients’condition.
Subjects and MethodsThis cross-sectional study was conducted on 145patients with VSD who had been referred to theresearcher during 54 months. Diagnosis of thedisease was based on clinical findings andconfirmed by Color Doppler echocardiogram,cardiac catheterization and angiography ifnecessary.

FindingsStudying 145 cases of VSD indicated that althoughthe mean age at initial diagnosis was 17 months(16.77±13.70), the mean age at definite diagnosiswas 44 months (43.58±29.06). Heart murmur ledto the initial diagnosis in 123 (85%) cases. Anisolated VSD existed in 105 (72.5%) cases and therest had additional cardiac abnormalities. Table 1

indicates the type and number of additionalcardiac anomalies in line with other findings.Pulmonary arterial hypertension (more than halfof the systemic pressure) was observed in 24(16.5%) cases from which 8 cases had an isolatedVSD, and in 16 cases VSD was associated withother cardiac anomalies. Fifty nine surgeries wereperformed on 40 patients. Out of 34 VSD surgeries,in 15 cases an isolated VSD was found, and 19cases had VSD associated with other cardiacabnormalities.Twenty five cases of VSD associated with othercardiac anomalies were operated. The mean age ofpatients operated on isolated VSD was 45(45.47±22.26) months, and that of VSD associatedwith additional cardiac abnormalities was 37(37.26±23.61) months; and mean age at whichassociated cardiac abnormalities were operatedwas 10 (10.36 ± 3.17) months.
DiscussionThe most important finding in this study wasdelayed diagnosis of the disease. Diagnosis of VSDat the age of 44 months is too late and this mightlead to irreparable complications. Although alwaysand everywhere one talks about increasedcomplications due to delayed diagnosis, the delayobserved in current study is too significant. Itwould be appropriate that 88% and 96% of thepatients be diagnosed during the first and fourthyear of life, respectively [9]. The study of Baspinarin Turkey indicated that the age of diagnosis ofcongenital heart diseases was 2.2 years, he also

Table 1: Different types of VSD and additional cardiac anomalies, pulmonary arterial hypertension (PAH) and thenumber and age at surgery in the studied patients
Type of VSD No

(%)
PAH

No. (%)
Surgery
No. (%)

Mean (SD) Age at
surgery (mo)

Isolated VSD 105 (72.5) 8 (7.6) 15 (14) 45 (22)
VSD with additional cardiac anomalies 40 (27.5) 16 (40) 19 (47.5) 37 (14)
Patent Ductus Arteriosus (PDA) 20 (50) 11 (55) 19 (95) 10 (3)
PDA with aortic coarctation 6 (15) 5 (83) 5 (83) 10 (3)
Atrial septal defect 5 (12.5) - 1 (20) 44 (29)
Pulmonary artery stenosis 9 (22.5) - - -
Bacterial endocarditis 1 (0.7) - - -
Mortality 2 (1.4) - - -
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concluded that it requires urgent measures interms of organization of early diagnosis andproper management[10]. The study of Brown 1992-2002 in Britain indicated that delayed diagnosiseven in the neonates worsens the postoperativecondition and outcomes of the surgery[11].Sabramanyan in Oman showed that 70% of thecongenital heart diseases have been diagnoseduntil the age of one year [12]. Mehta in UnitedStates indicated that probaby all VSDs have beendiagnosed before the first year of life [3]; andultimately, Grech in Malta showed that although97% of the heart disease cases have beendiagnosed before age of four, the age of diagnosisis decreasing progressively [13].The interesting finding we faced with in thisstudy was the 27-month interval between theinitial and definite diagnosis. This repetitive delayor the interval between the initial or probablediagnosis and the definite diagnosis of the diseaseabsolutely does not exist anywhere or had notbeen reported ever. For the patients of our study,the possibility of heart disease has been raisedaveragely at the age of 17 months, while thedefinite diagnosis was established at the age of 44months. Certainly, if definite diagnosis wasestablished and as a result of it appropriatetreatment occurred at the age of initial diagnosis,not only the symptoms and complications wouldbe less, but also the mean age of diagnosis in ourpatients had not been far different from that inother studies [10-13].In 85% of the cases, heart murmur led topossibility of the disease. Therefore, according tothe physiopathology of the murmur in VSD,undoubtedly the heart murmur has existed beforethe mean age of the initial diagnosis and even afterthe age of 1 month [14].This long delay in the initial diagnosis either canbe due to lack of any examination of the patient orin routine examinations, heart murmur and heartdisease have been ignored. Therefore, if in somecases, the first reason is true, there should besome measures and interventions to examine allneonates and infants periodically and regularly.However, because all the patients of our studyhad been frequently examined before thediagnosis of heart disease due to various reasons,it can be said with certainty that at the time ofroutine examination of the infants and children,

existence of disease has been ignored due to lackof necessary attention to the heart. It is worth tomention that Massin and Dessy in Belgium in theirarticle titled as "delayed recognition of congenitalheart disease" concluded that in all cases of latediagnosis, clinical cardiac findings were presentthat should have alerted the physician on thepossible presence of underlying heart disease[14].Significant pulmonary arterial hypertensionwas observed in 16.5% of the cases. The increasein pulmonary artery pressure rate has a directrelation with mortality of this disease. Delayeddiagnosis in the studied patients had an effectiverole in high pulmonary artery pressure. Bendrissin Morocco also concluded that surgically closingthe VSD is the best way to avoid irreversiblepulmonary arterial hypertension; the mean age ofthe patients in this study was 2.25 years [8]. In astudy in Karachi it was concluded that low agecould not increase the morbidity rate after VSDrepair and there was no excuse of delaying inrepair of VSD [5]. Other studies also confirmed thissubject [6].The results of this study indicated that in 27.5%of cases VSD is associated with other cardiacabnormalities, which increased the severity ofsigns and symptoms of the disease and affectedtype and time of the treatment. Glen et al on 1488VSD patients in Britain showed that 22% of thecases were associated with additional cardiacabnormalities and they suggested that this shouldbe considered in the follow-up of the patients andthe proper decision should be made[2]. Thepulmonary arterial hypertension of our patientswho had additional cardiac abnormalities was 5times higher than in patients with isolated VSD;therefore, recognizing additional cardiacabnormalities and correcting them must be doneas sooner as possible to achieve better treatmentresults. Previous studies also confirmed thissubject [2,7,8,15].The mean age of 10 months in the surgery ofadditional cardiac abnormalities of VSD our studyindicates that earlier diagnosis of the patients willlead to better therapeutic results in lower ages.Pulmonary arterial hypertension was observedin 55% of the cases of VSD with patent ductusarteriosus; while when aortic coarctation andpatent ductus arteriosus were associated withVSD, 83% of them had pulmonary arterial
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hypertension. In this regard, the importance ofclinical follow-up and taking notice of theadditional cardiac anomalies is emphasized morethan ever[2,8].Pulmonary artery stenosis was one of the othercommon additional cardiac anomalies.Pulmonary arterial hypertension was notobserved in these cases and delayed surgery couldbe performed in a more appropriate condition. Inthe study of Glen in Britain, the prevalence ofpulmonary artery stenosis with VSD was 8.5%[2],in the present study it was 6.2%.Although bacterial endocarditis was seen onlyin one case which unfortunately led to death, withearlier diagnosis of heart disease in the early ageof life, endocarditis will be prevented[13,14,16,17].In terms of mortality, there were two fataloutcomes. One occurred after the surgery and theother was the result of subsequently acquiredbacterial endocarditis, which indicated that if thedisease had been diagnosed earlier and therequired preventions and treatments specified,the condition of the patient would be different.Other studies also confirm this subject[8,11,14].
ConclusionHeart examination should be considered duringthe routine and daily physical examinations of theinfants in order to diagnose the possible heartdisease. Conducting echocardiogram and cardiacconsultation in the suspected cases would lead toearlier diagnosis and ultimately treatment of theheart disease. Considering the possibility ofassociated cardiac abnormalities and alsopulmonary arterial hypertension would provideoptimal care and treatment services at propertime.
Conflict of Interest: None
References1. Game E. Atrial and ventricular septal defect -Epidemiology and spontaneous closure. J Matern

Fetal Neonatal Med 2006;19(5):271-6.

2. Glen S, Bruns J, Bloomfield P. Prevalence anddevelopment of additional cardiac abnormalities in148 patients with congenital ventricular septaldefects. Heart 2004;90(11):1321-5.3. Mehta AV, Chidambaram B. Ventricular septal defectin the first year of life. Am J Cardiol 1992;70(3):364-6.4. Abba QF. The natural history of VSD in the south-western region of Saudi Arabia, Ann Trop Pediatr2006;26(3):215-8.5. Ashfaq A, Zia HA, Amanullah MM. Is early correctionof congenital ventricular septal defect a better optionin a developing country? J Pak Med Assoc 2010;60(4):324-7.6. Kogon B, Butler H, Kirshbom P, et al Closure ofsymptomatic ventricular septal defect: How early istoo early? Pediatr Cardiol 2008;29(1):36-9.7. Knowles R, Griebsch l, Dezateux C, et al. Center forPediatric Epidemiology and Biostatics, Institute ofchild health, London, UK. Newborn screening forcongenital heart defects: asystematic review and costeffective-ness analysis. Health Technol Assess 2005;9(44):1-152.8. Bendriss L, Sedrati M, Haddour L, Alharbi M.Ventricular septal defects: anatomic clinical,therapeutic and prognostic aspects. 44 cases. Press
Med 2006;35(4 pt 1):593-7.9. Abuhamed A. A practical Guide to Fetal
Echocardiography. Philadelphia, WoltersKluwer/Lippincott Williams & Wilkins. 2010; Pp: 1-10.10. Baspinar O, Karaaslan S, Oran B, et al. Prevalence anddistribution of children with congenital heart diseasein the central Anatolian region, Turkey. Turk J
Pediatr 2006;48(3):237-43.11. Brown KL, Ridout DA, Hoskote A, et al. Delayeddiagnosis of congenital heart disease worsenspreoperative condition and outcome of surgery inneonates. Heart 2006;92(9):1298-302.12. Subramanyan R, Joy J, Venugoplan P, et al. Incidenceand spectrum of congenital heart disease in Oman.
Ann Trop Pediatr 2000;20(4): 337-41.13. Grech V, The evolution of diagnostic trends incongenital heart disease: a population based study. J
Pediatr Child Health 1992;35(4):387-91.14. Massin MM, Dessy H. Delayed recognition ofcongenital heart disease. Postgrad Med J 2006;82(969):468-70.15. Ramociotti C, Vetter JM, Bornemeier RA, Chin AJ.Prevalence, relation to spontaneous closure, andassociation of muscular ventricular septal defectswith other cardiac defects. Am J Cardiol 1995;75(1):61-5.16. Stephensen SS, Sigfusson G, Eriksson IT, et al.Congenital heart defects in Iceland 1990;
Laekabladid 2002;88(4):281-7.17. Suzuki Y, Daitoku K, Minakawa M, et al. Infectiveendocarditis with congenital heart disease. Jpn J
Thorac Cardiovas Surg 2006;54(7):297-300.


