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Natural History of Atrial Septal Defect
with Pulmonary Hypertension: Follow-
up of Medically Treated Patients over
16 Years of Age

Hideji HAYAKAWA
Kazuo MOMMA
Atsuyoshi TAKAO

The clinical course and prognosis of 20 consecutive patients aged over 16 years with atrial septal defect
and pulmonary hypertension were analyzed. All patients, six men and 14 women, underwent cardiac
catheterization at an average age of 43 years and received medical treatment. All patients with the ostium
secundum type had a systolic pulmonary arterial pressure of 87+18 mmHg (mean=+SD) and a pulmo-
nary arteriolar resistance of 17+ 11U-m? At a mean follow-up period of 8 years, nine patients had died of
cardiac causes at a mean age of 51 years, 10 were alive, and one was lost to follow-up. Five out of 13
patients with a pulmonary arteriolar resistance of 14 U-m?or more had died of progression of the pulmo-
nary vascular obstructive disease. Two of the seven patients with a pulmonary arteriolar resistance less
than 13 U-m? had died of pulmonary vascular obstructive disease and another two died of congestive
heart failure. Although 25% of the patients had become symptomatic before 20 years of age, the diagnosis
of atrial septal defect was not made until a mean age of 39 years. Eighteen patients became more severely
symptomatic, but the time until the development of the symptoms varied. The mean age of patients in the
New York Heart Association class I, II, III-IV were 27, 38, and 48 years of age, respectively. The percent
survivals at 50 and 60 years of age were 77% and 54%, respectively.

The clinical symptoms of patients with atrial septal defect and pulmonary hypertension become more
severe as their age increased, but the severity and the time to progression were variable due to the compli-
cations of atrial arrhythmia, tricuspid valve regurgitation, mitral valve regurgitation, congestive heart
failure, and/or pulmonary vascular obstructive disease.
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Table 1 Patient characteristics at cardiac catheterization

Table 2 Cardiac catheterization data

Age (yrs)
16-19 20-29 30-39 40-49 50-59 60-69 70-79 Total

Male 4 1 1 6
Female 1 3 2 3 5 14
Total 1 3 2 7 6 1 20

nary hypertension : ASD with PH) ® BAREIZDWT
NEIICER Sz 16 UL EDEF 23R & LT ret-
rospective \ZIRES & 1T - 7=.
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CEBEINA 20060 (19-775%, FH43+145%, HB6
#l, 14 Bl) TH % (Tablel). 3R 5 LPIER/KIE
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%, ELREBIRER, =XRAMSETE, BIEFASEAS
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72 Bl M1 %5 BAZE Y% 2 (pulmonary vascular obstructive
disease : PVOD) & L7z9. [MEEEEFiIE NYHA (New
York Heart Association) D [H34E TR L 7=:

FETFHIMET IS Student’s t-test & paired t-test &, 4
(3 Kaplan-Meier =2 TN EWERA L. 7—-5 i
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1. MfTHFe0EE

MRBIDLES T — T VIRERTR T, DUREHMNE)
R FE 87+18 mmHg, PAR 17+11U-m?, iRl EEHLL
0.5+0.3, fifkImuttt 1.5+1.1 T, FHEhIR MBI
CARBRMBERAMEIIZNEN 73:11% & 87+8%
Td o7z (Table2). MRMEEFLHTR TIZ, ASDd&E

Mean+tSD Range

Age at catheterization 43+14 19-77
Systolic pulmonary arterial pressure (nmHg) 87+18  51-115
Pulmonary arteriolar resistance (U-m?) 17+11 2-38

0.5%£03 0.1-02
1.5£1.1 0.3-41
7311 47-89
87+8 67-97

Ratio of pulmonary to systemic resistance
Ratio of pulmonary to systemic flow
Pulmonary arterial oxygen saturation (%)
Systemic arterial oxygen saturation (%)
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—0.61, p<0.005) /<L, ZORJFERIE, DUHELAM
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KRR 7z, MIRFEREBRFOERIL 6-52 % (F3Y 30
+127%) T, 25% 20 E TIEREZEL T,
—7%, EBRZ SN ERI 0-49 & (FH 14+
135%) T, 19 FIATHZEO.LMEST, 1 BIAHE X RE
BICBITBEREZBICERIATVAE, Z09Hb
15 B RBEIRBEINZICD 200 6 THREER
mﬁiﬁ435¢ﬁ(¥ﬁzrnlﬁﬁ)m%énfw
7z, Mo 3 BLI I REER LB ICEEBEE XD L
bﬁﬁ%%ﬁéﬂ,zmum%ﬁhmﬁ&%zﬁﬁ&
17 EBRERIEH SN2 Do ERITH - 72, ASD

Journal of Cardiology 1994; 24: 107-113



s-PAP
(mmHg)
120 y=-0.79x + 121.71
. n=20, r=-0.61, p<0.005
10f--... . .
100 e e o o
o el [} [
90 o« e
80 ....... Q‘._. [ ]
L R
70 e T
e
50 . L] o
20 30 40 50 60 70 80
Age (Years)

Fig.1 Relationship between age and systolic pulmonary arterial pres-
sure (s-PAP)
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Fig.2 Relationship between age and pulmonary arteriolar resistance
(PAR)
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Table 3 Initial symptoms and age of onset

Age (yrs) 5-9 10-19 20-29 30-39 4049 50-59 Total
Patient (n) 2 3 7 9 6 2 20
Dyspnea 1 2 2 4 1 1 11 (55%)
Palpitation 1 4 2 3 1 11 (55%)
Fatigue 1 2 3(15%)
Hemosputum 1 2 3(15%)
Edema 1 1( 5%)
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Fig. 3 Kaplan-Meier survival curves
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Fig. 4 Relationship between prognosis and pulmonary arteriolar re-
sistance (PAR)

( )=follow-up period in years
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Table 4 Summary of clinical and hemodynamic findings in the deceased patients

Patient Cathe.  Pressure (mmHg) PAR Qp/Qs Rp/Rs CTR  Arrhythmia NYHA (age in years) Remarks
(yrsy LA RA PA (U'md (%) I 1 IO-IV Died

1 56 7 6 106 17 1.5 03 54 39 46 55 58

2 29 4 3 100 20 0.9 0.7 62 AF 28 35 37 42 Bronchitis & DIC

3 34 5 5 100 32 0.5 0.7 64 26 27 30 42

4 24 5 4 100 34 0.3 1.1 58 20 25 37 43

5 29 7 7 115 38 0.6 1.2 53 20 26 35 36

6 55 24 25 75 4.1 0.4 75 Af 52 53 54 59 TR & MR

7 52 22 23 82 6 1.8 0.4 77 Af 33 47 52 57 TR & MR, CRF

8 41 12 12 70 5 35 0.4 65 40 41 50 61 Liver dysfunction
CTR 80% &

9 49 3 2 51 6 1.8 0.4 51 Af 47 60 65 65 cyanosis at 65
years of age

LA=left atrial mean pressure;
resistance;
fibrillation; DIC=disseminated intravascular coagulation;
chronic renal failure

RA =right atrial mean pressure;

L LT, FOHREIIOVWTHRE 21To 7.

ASD (281} % PH OABIZFDOBEIS, K-8
#& MK DHEKIZ & 5 hyperkinetic pulmonary hypertension
(hyperkinetic PH) % 528 % % PVOD DA B D 7 W3,
hyperkinetic PH 2SI & & & (2 PVOD IZ#175 5 8,
JEIREAH S D PVOD DRFICL > THEEHM»S PH ®
ETAHDOIHEIITTONEZ EFBE SN TS,
SEDOHRFBNT, Fip PURHIMBIRE, B X
U L PAR OICIZE B MHBEBRIRO LN, &
#E I CIUEARMEIIRE & PAR IIE WA Z R L 7.
&2 40 BRBORERIZ B\ TIZLHIHT PAR 20U+
m? LLEDEED PVOD 2RO &b, ThHD
FEBNIRE IR & D PVOD DFRFEIC & - THEEHED S
PH % 2 L /-8 & hyperkinetic PH 2SII#i & & b 23
I PVOD DEFTEEL-BLEZ LN/, Craig 5D
bhbh & FAFICEE D PVOD I E#HE ICS W EIH
HBHILERBLTVED, —F, BEEE TN
FigARIE$B & UF PAR b EVWEHTEZRL TWAZ &
5, hyperkinetic PH % 328 % %S PVOD DA HF D 7 W
B X U hyperkinetic PH 2SI & & % (2 PVOD (24T
[Dhas:: R HOF (WAR

FRARAEBDRE T, MFAERE L CTHIERTEHRE
HLEENR DL, 20T TIZ25% DIEFIN LA
LPDFEREE L TV, ASD Tid 20 & F TIZER
YETHDIE5% T ELVWOTY, PHAHBIZBW
TIERDOHIHEITBR W EAS5RENT-. Besterman d
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PA =systolic pulmonary arterial pressure;
Qp/Qs=ratio of pulmonary to systemic flow; Rp/Rs=ratio of pulmonary to systemic resistance;
TR =tricuspid valve regurgitation;

PAR =pulmonary arteriolar
AF=atrial flutter; Af=atrial
MR =mitral valve regurgitation, CRF=

ASD with PH T3 20 5 F TIZ 33% SEREXET D &
HBEL TS, LaLed s, SEOMRFIIE W
THRERHIRE TIZ75% DEFIAEELIEH I T
7o, NRBERZBEINI-ER, OBRERERER,
ASD DZUTERIL, ZhEFNFY 145, 305, 39
THhol:. 72, PVOD D—ERTH 5 M H %R
ERTHoHESI % 20 KU LD 3BIIZED, D)
HLED2HDPAR I$34U'm? & 17U'm? THhorz. Z
DT LiF, FEPLEERTEAL, PVOD 25ESTL
TRLOTEREETAEFAVFETLILEERLT
Wi, LEDZ 2o, FERICBITA.0EBREOE
Bt ASD DIEEREL B OLERIBRBZ I N,
ASD with PH O AFHH G BB DL T R-FEE#R I3 54
BT, TOEFRIMBLLDICETTAI LA
Steele 5L > THE SN TS, bILDbNOKRETT
b, EFERITS0T 77%, 60 % T 54% LEEE & b
WIET L, SECRFHERIT S ETH o 72 (Fig. 3).
EFRICEEERIZTHEFLLT, PVODDEEEY
W& L 724, PVOD OEFERE LSBT T TOHMICIZAE
oL B L TS 22 BRI RS %5 o 72 (Fig.
4). RIZ NYHA BEeSEIC L 2 BRBRBZRET L7,
3L A EDFEFNZB VTR L & b ICNYHA B85
DEALEFRY, NYHALIL -1V BB DFHERIT B
DBD2TiE, 38,48 ThH o7z, L LLdH,
ZOEITE I REFICBWTEHET, NYHAII-IV E
27 o TH S DEFEFICBIT B EFHE L BEHICS
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FAETCETTOHEICOAREELR Do, Z2
T, L 9B OWTLIEY 7 — 7 VRRER R,
FaR#EE, B L UEHHEZ RS L7 (Table 4). PAR
17U0-m? DLEo 5 EHIIE PVOD D 7-dFET L 72 fEH
T, 20HH3FNIFETT S 1-3FF L) PVOD D
FERTDH 5 MsE, L, &Mz EOER? 220, 161
3BT 1 R S IFREFRGE R B VB L T/, L
ML, EEDPVOD OEPIZH hb O LAY 7 —
FIVIREEED NYHA BEESEII I EL SHTH -
. —7, PAR6U-m?> AT 4 Fld 2 5lid 15 FLL L
D@ T PVOD AT LTI LERIT, NYHA#
BESEOEALSDBIRTH o7 (EF 8,9). o 2 Hlik
LERE, BIEFRRASERE, ZRAMERE, BLU
d s M LALDEFHDLD.LEAT 7 — T VIRER
NYHAII T, Z0OHBEDFEAT?) o M LAED
7ORE Lz EZ SN (EFI6,7). ASDIZBITS
NYHA #EEFTEOEERL LT, ) oM LAZE,

B

SRFAFSEAE, BERPSEAE, LEAHZEOE
BEPRBEINTVWSLEZ L2520 PH OAHESICE
WT b FDFERB & UFERDHEFTICIZ PVOD DEFERE
DISH PR 23 e 2 2248 & L - FBhAR MARHE, 9 oI
HOAE, SRFHEAE, BEFASEAE, LEM
B EOREROEHIEEL RIZLTVEEEZD
nr-.

& ]

ffiE LESE % &0 L 72 0B IR AHREE T3, i i
FEREFEA BB & Ho_ THERIPIR REE R BT 2 & DfE
RHEPB L, e & b ICNYHA B BmoBbe
EFROEKTAIRBOON. L LedDL, Z0OER
B L OVEROEAT I E PAEMRE O ELEKE LS
(IR BRRE G & 220 & L SRR BAR IMARTE, O o M
A&, ZRAMSETE, BIEFMAEAE, LEABL
EOEHPHEERIZL TV,

9

g MLESE 2 & 0F L 72 DERRRIBED HREIZOWT, ARICEE I Nz 16 ELED 20
Blextg e LTHRET L7z, WRORFE, B6sl, K146, LY T — 7 VIRERTIYER 43
BT, &fFRILBELLEFRREER L, IUEEMBIRE S & ORi/NEIIRERST (PAR) 13€
NFN 8718 mmHg (F¥) & 1711 U-m? (F¥) Th o7z, EBBEHMIITFHYET, L
fB3E 9 B, 477 1041, BFAH1BITHo 7.

MM EWRED - DFEMEILZ L& N7z PAR 14 U-m? LL LD 13 Fld 5 5155 FAZEMR
EO#ETICEDFET L7, PAR 13U-m2 BSTOESNIIBWTIE, 7 6% 2 BIHEAEMREIE
TFLTREL, o2 FiE) oM CAED /O Lz, BREBTIE, 20 E TIC25% D
FEBIDSHVERE TR R 72 E DIERE B L72AS, WRENCBIT 5.0 E A RRRIBE O ZHIZ T 39
BLENoT. 2BEKR 18BIATINEGE & b2 NYHA RS EHOE(LZ /R L, NYHA L 11, ITI-
IV BN OFHERIL 27 5%, 385, 48mThorz. EFEERD 35 RLEMERL & HIETL,
S0REL 60 ICBIT BEFEIZTT% & 54% T, BEHFHERISIETHo72. LA LD
5, ZOERS L OEROEITICIIM M EAESEREDEERELUSIPRSFEGR e 2L L1
MBI MASE, 5 »MMEOAL, ZRFHAEAE, HIBFHAHTLE, (EABZ EORERDOE
PEH B L RITL T,
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