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Abstract

Background and purpose: The purpose of the study was to asses the natural and clinical course
of isolated ventricular defect in children.

Materials and methods: Patients and Methods: From 1997 to 2011 we prospectively studied a
total of 218 infants and children diagnosed as isolated ventricular septal defects. The Chi-squar or Fisher
exact Test and ANOVA were used to compare the differences where appropriate. A valve less than 0.05
was considered statistically significant. The patients who had an additional hemodynamic significant
heart defect were excluded.

Results: A total of 218 patients, 125 females VS 93 males (57% VS 43%) were followed up for the
mean time of 55.7 months (Range 12-170 mo)

The distribution of perimembranous, muscular, subarterial and inlet type VSD were 65.1%, 32.1%,
1.4% and 1.4% respectively.

Regardless of type of VSD, spontaneous closure was observed in 86 (39.5%) cases. Forty four (31%)
perimembranous VSD and forty two (57.2%) muscular defect closed spontaneously. Inlet or subarterial
defects were not closed spontaneously. Regardless of type VSDS, 71 (52.6%) of small and 15 (25%) of
moderate size defect closed spontaneously.

Fifty (24.3%) cases needed surgical Treatment. Aortic regurgitation developed in 11 (5%) patient.

Infective endocarditis was observed in 3 (1.7%) in patients. Other complications were pulmonary
hypertension in 39 (17.9%), congestive heart failure in 12 (5.5%), sub pulmonic stenosis in 16 (7.3%)
mitral regurgitation in 6 (2.8%) and sub aortic ridge in 7 (3.2%) patients.

Conclusion: It is concluded that patients with VSD should be followed closely through life because
the complications such as pulmonary hypertension, Eisenmenger syndrome, infective endocarditic sub
pulmonic stenosis, aortic ridge and aortic regurgitation may develop, although spontaneous closure of the
defect is to be expected in many cases (39.51%), a significant percentage of defects may need surgical
treatment (24.3%).

Key words: VSD, clinical course, complication

J Mazand Univ Med Sci 2011; 21(85): 159-164 (Persian).

158


http://jmums.mazums.ac.ir/article-1-846-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-16 ]

o—)ls (— S bl e0—L col6_Biba_Las
(109-141) 1090 Jw BT A0 s)leds e § Cuny 8)9s

(VSD) ik (ju ymiii (il puaw

‘@ls))l = Gnlwaa
r.silk.'uw OS> domo
"L jo b Slins 4ui)

23S

,,Mw,jwmﬂthlga.@\¢ég\jjbu6u6,uﬁ@;éw;\6§i@@wﬂzdag¢a¢u
23 067358 55 (o o el (G s b

o e Mee S5 S 5 1 B YA (sl a0 53 65 (b 55 abie andllas i W Gl 9 3lge
o en 5 S DM o7 Syl o ol lin g 038" armpn (5550 Ol e 65 8 SIS 4 o )
A 815 bl s yse Sely g il (218 538 S s 4 6,80 b 55 Oljley Lk O andlas I Azl

03 5ws) ola OO/ (5 80y Jamw 20 Soke i3 gy pus L5 AT 5 53 L& VYO candllan 30 sle L8 YIA it aidly
53 09 b sdalice 3550 o3 YA/D 43 (6345 4 355 Ol 4ty VSD @;yf;a;,;g,,g.;ﬁ(auwuw
Ky (§355 40 355 5yl s Lo e Sla o 1 o3 YO 5 S S o i I o3 OY/F VSD § 5 3 8
o33 VY 53 a8 50T cdio 530 53 Doy 53T Sl yb s STy 5l ol o Jeas 4 Ao, YE/Y U
Sl o s VIY 55 gy dom 03 5 K5 5 o3 O/ 53 b G| Sla sl csys W/A 53 (6515 O gl oo
A1 BT Ol lew JS7 515550 o33 YIY 55 Doy T amm 55 55 SLad 5 dao 3 YA 53 Ul s doms 5o

(S 33 O gmls ot s (g30ata 5l 30 o7 1 bl i o (S5 (b 53 (sl VSD 4 Slese Ol eyt gzlition!
BLE! ol (e Sisa s o 03 255 DT aom 33 05 (S5 ) 5T o 53 (Sl )b gshe T3 )8 50T KT
3L Sl S Olla 3l (slodas dusys ST 355 00 S5t Ol 31 (S5lam 45 (6355 4 395 DS dw 43 S| . dtdy

oPlss ol (o155l (Shlew ¢ o o 2 15 34lS sl jly

o i

5 S Lt (s o JSKis 1) 3050 Loy
S 55,8 ST alans 4 VSD foos 5 0511 s
ol ol 1 Sl s 0l s S5, bl
0T 558 50 S 2L Ol5 on & Lz Sl s, 5
S 3 31 oLt S5 0p sl 53 0ad iy

E-mail: dr_Behjati@yahoo.com

¢35k gHles uiJ:C«L:“ (VSD)L;'.E{ O R
&:ﬁ}ﬂa-\- J-"'“ u,uL.u‘ B .(Y‘\)\“—Mﬁ" QKJ; DL ;,.15
.Inlet type ¥ (Outlet) Jius S 1, s =¥ Die Y

Ar J)Md@l{@jf‘ﬁ&jz OTC}: u._’.jcu

DU Bl ey ¢ oDl (65 s sk 135 —(PUTI)I (FiFig (Sikouae 1 ghamme —ge

352 (Fako g (S e ol ¢ Sy oS3 G5, 5 B Dlihd S 0 035703 5
3 Sk g (S p e ol ¢ Sy 0aSEls By, 5 b Dlihod S 3y 5 Hog 5

33 oy oSl 31T ol (Ilash ool o S 008l o SCb 5y (6 somdils ¥

QDY sy el QTP S DDl g gl 6 QTR 23l s )b

109 W96 131 AO a)ladds « @53 § Cunyy 8)gs

Ohsijle Sib eole alGibsls alas


http://jmums.mazums.ac.ir/article-1-846-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-16 ]

G303 0 0adS (S0 yuw

J)j_ﬁ 9 R \“ MSPSS J‘J.J‘Cf.: JJ‘) L&a.ﬁ\.}

N 3ssm e 5 Z3 S 15 LT o 5 4528
Fisher Exact s Chi-square s ANOVA slag4e;T
)"’;ﬁ_:"" ch Q‘}_..G 4—:p<'/'b 9 A ealawl test

(4o )38Y) LB YA oy 3550 slaw YT )

OOV £ B/BY (5,8 Lo gto s 6, K oS 5
We 6 K0 ST 5ol WY (6,80 ol 3 g oo
\ oyled Jgds> 4,5 VSD C\‘,_:\ Sl b ISLE ol
G132 @5 258 s ealin ) sbOles .l okl
Sl (A3 P0/Y) 5l e (6 5 o 5 4 b s
(4o ys V/F) outlet 4 (Lo ys V/F) inlet (doys ¥Y/Y)
S i ) fh Sige i 3 VSD gk s
PA/A) 5 Y0 o3t b 51 /MF) dsl
VSD (deo 3 YV/O) ;&5 8+ S5 55 VSD (s s

Azils 855 VSD (doy3 V4 /0) & VY 5 Lo g

duuﬁ,;&&ﬁayl@\,\;@}: 1) osled Jou

Bl S FUEP R SRS

er Ouflet  Inlet  Sseesn Sslmesy ROFY
s
(Ao ;)3 (Lo 3)sltas (o y3)sldss (Ao p3)slas (Ao y3)3ldas i
(Yeo)aw (A0 Y (3720 A \'3 02 g
(AREDAN NNV G/MN V7)) fY @) 55
(CEED) AVNRNN(Yio) 4 [Q73 25\ 7ADAAR (- VADA) o o
p=/va0

VSD )l 5y (Slslp i ¥ ooles Jsde s

S pbobes Coul ol (a1 o § 5 e
Sl Soolse e ils gae bl s gd e odalin
G50 Ob s 0 lad 5 Sua )8 5T oy 8T wom s
Sl a8 Gosba syl s S o B £ 5
g5 V8D sl 3l 5o o35 0T oy BT amm ys
23 S50 O30l o 5 sl (outlet) s ST 53 5

S JSC_L: inlet 5 outlet ¢ VSD

e S i s ol el 3V S (63,10
aS s o Lo e o adgnl Gl el b
SN L 5 g5 r a6 S (b 3 LOT I (6o
53 LaaT 3l (galdws 5 0)33,5 o 5 S S 0T
S50 O gt st (5 m0 55 S 5ls5 b0y
o el s 4 Fo55 ar el S A
Sl O (2)le s on Ko ssldat 5 L5 8
o p3 23 S Ssie Cu3yl8 5uT (D) 5T a3
T ap ol 3 Lo s isd o S
Wl S5 Calibes i 53 VSD s 0l law
5 ol 457 il 03l OLis (gouaze Slalllas a5 S
23 (A DI 5 oo ey S S sy (2 sl
L 0llas 457 Cmul ol o3l 0lis (6,55 Olalba
O o0l 58 )l Sl Sas S S sla 2
Sl Sl (@) Gl Sl b dv-)Cs 5,8 5T

KARILINERY? @Lgfb' d?,» > 9 @%)T 5T

L o9 9 3lse
Gy 2 WA NPV JL 1 abie aslllae |
S 4y 4STVSD 4 S <S55 Sl 5 YT
L Lol sy 0k pla 35 5L Ol sy 5
i (5,8 JolS oy o5 S5 S 5 5l B Y 3
Ll s VA Colg 5o g buis Codo andllas 5 L5 s
5 i 358 8 S b3 VSD 43k &S5 58
aslan (b 53 (I8 o i ) Je s S
033 S (63 (ST sy b 3> Kot (Jgams
5508 a5 Osle ples 3 5 Se (Ssm 5 5
by 315 55,8 STba s o anlee OS5 58
BEPRE (‘9.9" Vivid 4 , Hewlett- Packard o&zus
gl odid (L s (L aulas 53 ST S 5
ol 4:.59;}]&.2): odd diws (63 55 4 35 VSD Ol g
o5 a5 s el (18 s S STIL
5 S50 o 25 K5 35 S50 Ol pd AT O g

o3 B S b e 3L ok 5 5T

1990 13T, AO o)laib « @53 § Cuny )9y

ohdils Sy eolc alGilils dlas (¢


http://jmums.mazums.ac.ir/article-1-846-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-16 ]

pljSam g LilSagl a9 luan

abg e Glaggin ;o (sl (A 55 can p Sy G el ad)le glgil Sll S a 565 Y oyleds Jgux

o Outlet Inlet Shas 35 ee S0 ke om R s
Gl i el GEYIA) &%) &%) BV (EVFY)

(A1) Sl (Lo y3) sl (Lo y3) sl (Ao y5) Sl (4 y3) sldas wole g

AR ®)1Y &N Y — /)N ©/7)A 5Tt 55 ol
) /)Y — — — O/®)Y S 5T
VR 4 /e)Y (FY/¥) — — \/F)Y sy 5T
AR YIN# e e /$)N (¥/6) 0 Il e 4o 53 gLyl
YA v/ — Y/ ((7i0kd W)Y sl o ys i Ko
\ (/)Y — — (7)) (A% A S 55 ooyl
Yg ©/0) VY /) ) — ((Y\2k1 (F/A)V b gl Lt
/Y (v/A) ¥ F#IV) Y ##IV) Y a9y 4V YA S5 5a) 3, O el e
+/+AA VA Y/ — /EN ((7ANK4 ST 5 ST,
AYE /v ¥/ — O/F (*/0) & &£ .

w@-’Jﬁ‘:ﬁﬂﬁ\wq;Jy&S.uu
Ol AU 32500 Jos 5 6025 0L Ll O 5unils on
.>U_nd§_“0utlet.>)}_a¢§_i.>u_nf J‘)‘J};QT

L 55 S 3050 93 5 JSala

PEIP 3 O d Condy Sl S5 Y eoled Jauer

o o ol g el

o Conlodds iy Sl 0lldid iy (§3 5405 2 Ol iy
(Ao ) sl (deod) sl (o) sl SR g5

(Vo) VFY () ¥¥ (#)A 55l es 50

(Ve o)ve OV/Y) FY (FY/A) YA Shas

ey )+ ()Y Intel

[SREDAS () [CREDAS Outlet

[SEEPARYA (F4/0) AP & 0) Y o
=t/

S5 (VSD) ey o s (il o anlllas o]

9ol (o bl 5 (6345 43 B DS dtuy Bl
s dsb 53 0T Joslse s (ol 4 5k all g 5
ol i gl 5 03 13 3 e
S eyl b &85 5 o e S 580310
YA oS S o aalllae oS 53 St 5 5 o slica
S A3V s Glaallas 55 5 (M)A )s
ol aslllas alis 55 Hrahsheh asilas 5 (1F)Lles 57

ﬁwbwu@d‘)\ﬁbw&ﬂjb(\b)@‘ 03 ¢

Db a1 e sl Lo asllae
Sl sy ol s Lol 2 (6355 400
C}_ijsoucﬂ_zwb}uqf(p:/ﬂ‘\‘)
R 53 el YPIR) 3 5 5 5l rrma (6 1 51 ST (e
B8 B 55 0300 O ey e daw g2e (ole YI/A
céégrb):g&f.:ﬁau\‘"/Fﬁ\ﬁVSD ¢
Bl (3 5 4 5 5 Od dtus (Lp )5 ¥/0) 5, 50 AP
OT 5550 FY 55550 e 6 OT 3550 FF a5 55 03!
5 Al ) Odd at o Pl sl 03 Do
VY aS Calon s SILw VP Ouls sy o S 1
(10,30) 3550 V) 5 ST 15 (Lo )5 YY/D) 5 0
Sl # 3l s (o33 Y) 5,500 5 S L -
Sl & 5l s VSD 0d 4ty Sz .3 5 0 4ty
O s 0,550 VA 513550 65 g5 5392 05 Dl
s il 3y SILWVF o )3 (g355 @ 355
5)‘,_/»?\‘):63)&..5‘_:«&}_3):5;}}4_5:)_5-&&
¥N) 3,50 FF 5l (g 3550 45 5 (Ao s BV/Y)
e £ 5 O s fged (e Sl 035 (U
OA ey (P=/000) 350 oy S5l pon (S 40 S
i oL Intel 5 Outlet ¢ 55 55 (6355 4y 55
Yol Jaus)
= s S (o) YE/Y) L& 0Y S s
6 a s (s 1) 5,500 |5 5 § 515

191 1890 )3T . A ojladds « @3 § Cuny )93

Ohsijle Sib) eole alEibsls alas


http://jmums.mazums.ac.ir/article-1-846-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-16 ]

(ARG AT ERTY

@ Lo aadllas 53 .V V)l 035 iie o y3 YV 5 YY
B Ao Lo edalios ef))_fVSD S35 4 g5 O
VSD L;:fgsfou\.iuwraﬁ;ow%):db
O Cus,lS s sT g555 NSl 031 3L sl Ggy
S sS r om Sh el o ol b oS 0l g
5,15 Ao 3 VO LY g s S5 5 Sl o 31 S
5o Ol SLEE iy 53 Il s 40 0ASW)
(DAl 03 35 iy 3,8 5T

e 53 (g 3,8 5T 5 b andllas o
Ssen A8 Slalllas L a5 sl BT (Asy5 V/F)
O K Saie Co3,8 9k T 4 5 (00N, 1
Sl (e OT 8l S5 e 4 (Jy 4T (o0 Sl
DG o) oS S

Ds s o 35 (6,8 s Ol 0 Zulg )
OLE dlw slgr 5 00 edas jsb 4 (355 4 5
O3 O e Sl 36 (S Bl e 5 ] o
S S Gt £ oo £ 55 05 6355
df))'_gVSD ($393 4 343 Odd alus 3,15 4l e
VSD sls ool Jras an 5 125871 5 cmal st
O 2 05l ot O Sl 20152 4 e Ll o0
5 0D 55T a3 Sl Kl s
pols 6& 15 68 Coo )8 5T 5 &y 6T dom s
By b g JolS Ob 41w BVSD 4 Mo Obey
e S5 dsb s ool sl e e e
L5 o LaOT 1 aliss 5 i o 4 S e
IS Oae o LaOT 5l alini 5 S a1y Jas
o edis Sl — A{QT.JJLAGJ SLcdes o
(sl alan by 4y LT o)l se b e
3033 5 M 55T 5 s SE (HE 53,8 S

Al 055 Ol )

References

1. Hoffman JI. Incidence of congenital Heart
disease: 1. postnatal incidence. Pediatr Cardiol

1995; 16(3): 103-113.

outlet yIntel ( JMoe ¢ Slis Jols o ¢ 5 polal
o plail J gl 53 48 ol (lardllan a3 Ly 5
@M@J‘d\juumﬂ)‘\ﬁﬁgﬂm
Ol 28ls 6 iy ¢ 505 Outlet tfjf“'{ff“:'
35 yd Cadites Olallas 3 (65 95 4 5 5 Ol dtew
SHhls 553 5 he 3 VWY o 55l S0 g 5
4 Js V=T Sl o 2,158 Loy s AV B YF -y
Sl &S 2t b anllas 5 Sladllas ol 55 40T Jl- o
5 Mae f 503 (S35 4355 O diw R nd
o O 2L Sl ST el S5l S 1§ 5 o
S Dk 3 @l o3Il 5 Jome o janis o0 by
AU Co )y e 635 4355 D aty
(1)) O en 5 Turner 3,138 53 (1 )das oo Ll 3
G255 40 255 Db iy Jule o fage paedl
Q.x_.':,«:.“._gj_fw”: Slasdlbs j3.Cwlod i , S5
5 S5 ds e 55 Lo 3 MVF 55 555 w55
s 53 Wl ods 18 Su5 sl # 45055
b w0 pad i e Lo
Oty Ol S e A1 g 005 S ¥ 5 e
LSl A g 4

Wy oS o i el o tege b anlllas s
03 g yadis Ol 43 yedi o3Il (63 - 4 3 - (U
OAIVD)3 )15 Gl shear Dladllas 31 (65l b azes oyl &S
K (6355 4 35 O iy (VL il b p e
Dl lblimes (5,5 Lol LY

L 0/0 s Cadites Sladllas 55 oy 55T Slasb
s L5 a8 (PP D)l 0l 5518 Lo ys 4/F
23 e e o 50 5l 05 Lo anlllas
Jees 0 L5 VSD 505 51 s Y/F s aalllas

o 5 Slallas 53 Ol cpl 5 s S Iy 1>

2. Samane KM, Voriskova M. Congenital heart
disease among 815,569 children born between
1980 and 1990 and their 15 year survival: a

1990 13T, AO o)laib « @53 § Cuny )9y

ohiils Ay eole olGibils dlas (¢ p


http://jmums.mazums.ac.ir/article-1-846-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-16 ]

pljSam g LilSagl a9 luan

10.

11.

prospective Bohemia survival study. Pediatr

Cardial 1999; 20(6): 411-417.

. MC Daniel NL, Gutgesell HP. Ventricular

septal defects In: Allen HD, Driscoll DJ,
Shaddy RE, Feltes TF(eds). Moss and Adam’s
Heart Disease in Infant, Children and
Adolescents, Including the Fetus and Young
Adult. 7" ed. Philadelphia: Lippin Cott
Williams and Wilkins; 2008. pp. 667-682.

. Mehta AV, Goenk S, Chidambaram B, Hamati

F. Natural history of isolated ventricular
septal defect in the first five years of life.
Tenn Med 2000; 93(4): 136-138.

. Richardson JV, Schiecken RM, Lauer RM,

Stewart P, Doty DB. Repair of large ventricular
septal defects in infants and small children.

Ann Surg 1982; 195(3): 318-322.

. Campbell M. Natural history of ventricular

septal defect. Br Heart J 1971; 33(2): 246-
257.

. Alpert BS, Cook DH, Varghese PJ, Rowe

RD. Spontaneous closure of small ventricular
septal defects: ten- year follow up. Pediatrics

1979; 63(2): 204-206.

. Ekici F, Tutar E, Atalay S, Arsan S, Ozcelik

N. The indicence and follow- up of
isolated ventricular defect in newborn by
echocardiographic screening. Turk J pediatr

2008; 50(3): 223-227.

. Otterstad JE, Erikssen J, Michelsen S, Nitter-

Hauge S. Long-term follow-up in isolated
ventricular septal defect considered too small
to warrant operation. J Intern Med 1990;
228(4): 305-309.

Neumayer U, Stone S, Somerville J. Small
ventricular septal defects in adults. Eur Heart
J 1998; 19(10): 1573-1582.

Bernstein D. Congenital Heart Disease,
Ventricular septal defect. In: Kliegman RM,
Behrman RE, Jenson HB, Stanton BF.

12.

13.

14.

15.

16.

17.

18.

19.

Nelson Text Book of pediatrics. 18"ed,
Philadelphia: Saunders; 2007. pp. 1888-1891.
Wu MH, Chen HC, Lu CW, Wang JK, Huang
SC, Huang SK. Prevalence of congenital
heart diease at birth in Taiwan. J Pediatr
2010; 156(5): 782-785.

Tohyama K, Satomi G, Momma K. Aortic valve
prolapse and aortic regurgitation associated
with subpulmonic ventricular septal defect.
Am J Cardiol 1997; 79(9): 1285-1289.
Eroglu AG, Oztunc F, Saltik L, Bakari S,
Dedeoglu S, Ahunbay G. Evolution of
ventricular septal defect with special reference
to spontanous closure rate, subaortic ridge
and aortic valve prolapse. Pediatr Cardiol
2003; 24(1): 31-35.

Hrahsheh AS, Hijazi IS, Natural and Modified
History of ventricular septal Defects in
Infants. Pakistan Journal of Medical Sciences
2006; 22(2): 136-140.

Miyake T, Shinohara T, Fukuda T, Ikeoka
M, Takemura T. Spontancous closure of
perimembranous ventricular septal defect
after school age. Pediatrics Inta 2008; 50(5):
632-635.

Alpert BS, Mellits ED, Rowe RD.
Spontaneous closure of small ventricular
septal defect, probability rates in the first five
years of life. Am J Dis Child 1973; 125(2):
194-196.

Kidd L, Driscoll DJ, Gersony WM, Hayes
CJ, Keane JF, O'Fallon WM, et al. Second
natural history study of congenital heart
defects. Results of treatment of patients with
ventricular septal defects. Circulation 1993;
87(2 Suppl): 138-151.

Ramaciotti C, Vetter JM, Bornemeier RA,
Chin AJ. Prevalence, relation to spontaneous
closure and association of muscular ventricular

septal defect with other cardiac defects. Am J

1oW 1996 13T AQ a)ladd « @53 § Cunyy 8)gs

Ohsijle Sib) eole alEibsls alas


http://jmums.mazums.ac.ir/article-1-846-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-16 ]

AL ATV IRt

20.

21.

22.

23.

Cardiol 1995; 75(1): 61-65.

Wu MH, Wu JM, Change CL, Wang JK, Wu
YN, Chien SC, et al. Implication of aneurysmal
transformation in isolated perimembraneus
ventricular septal defect. Am J Cardiol 1993;
72(7): 596-601.

Turner SW, Hornung T, Hunter S. Closure of
ventricular septal defects: A study of factors
influencing spontaneous and surgical closure.
Cardiol young 2002; 12(4): 357-363.
Waldman JD. Why not close a small
ventricular septal defect? Ann Thorac Surg
1993; 56(5): 1011-1012.

Ishikawa S, Morishita Y, Sato Y, Yoshida I,
Otaki A, Otani Y. Frequency and operative

24.

25.

correction of aortic insufficiency associated
with ventricular septal defect. Ann Thorac
Surg 1994; 57(4): 996-998.

Karpawich PP, Duff DF, Mullins CE, Cooley
DA, McNamara DG. Ventricular septal defect
with associated aortic valve insufficiency.
Progression of insufficiency and operative
results in young children. J Thorac Cardiovasc
Surg 1981; 82(2): 182-189.

Gabriel HM, Heger M, Innerhofer P,
Zehetgruber M, Mundigler G, Wimmer M, et
al. Long- term out come of patients with
ventricular septal defect considered not to
require surgical closure during childhood. J

Am Coll Cardiol 2002; 39(6): 1066-1071.

1990 13T, AQ o)laib « @53 § Cunyy )9y

ohdils Ay eole olaibils dlas \giE


http://jmums.mazums.ac.ir/article-1-846-fa.html
http://www.tcpdf.org

