Surgical correction of atrial septal defect in the elderly
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Abstract

Introduction: Atrial septal defects (ASDs) are one of the most
common congenital malformations in adults. Correction of
ASDs in advanced age remains controversial, even though
beneficial effects in this patient group were found in recent
studies. In older patients, less invasive transcatheter closure
of ASDs has been recommended.

Aim: The aim of this study was to analyze our advanced age
ASD surgical cohort: early and late results.

Material and methods: Retrospective analysis of 32 patients
operated on at an age of > 60 years (i.e. age 66.13 + 4.8, range
from 60 to 78) in our center between 2001 and 2011 was carried
out. We reviewed our experience of surgical ASD closure in el-
derly patients over a 10-year period to assess the effects of this
type of treatment on early postoperative and long-term surviv-
al, early and late complications, preoperative and postoperative
clinical status (New York Heart Association [NYHA] functional
class), pulmonary hypertension (PH) and atrial arrhythmias.
The patients were divided into two groups according to age.
Results: The frequency of comorbidities was lower in younger
age group patients (11 [61%] vs. 13 [93%], p < 0.05). Atrial fi-
brillation/flutter was found in 21 (66%) of all patients. Late
postoperative mortality was higher in the older patient group
(3 [21%)] vs. 1 [5.6%)). Despite this, we observed significant
improvement of symptoms and functional ability in the older
population after surgical ASD closure (group I, n = 10 [56%] vs.
group I, n = 12 [86%)).

Conclusions: Surgical correction of clinically significant ASD is
effective even in older patients with comorbidities.

Key words: atrial septal defect, surgical treatment, elderly pa-
tients, early and late complications.

Streszczenie

Wstep: Ubytek przegrody miedzyprzedsionkowej (atrial septal
defects — ASD) jest najczestsza wrodzong wada serca wystepu-
jaca u dorostych. Cho¢ wykonywanie zabiegéw korekcyjnych
ASD w podesztym wieku nadal budzi kontrowersje, ostatnio
przeprowadzone badania dowiodty, ze tego typu procedury
daja pozytywne wyniki. W wypadku starszych pacjentéw zale-
ca sie mniej inwazyjne przezskérne zamkniecie ASD.

Cel: Analiza wczesnych i poéznych wynikéw zabiegdw chirur-
gicznej korekcji ASD u pacjentéw w zaawansowanym wieku.
Materiat i metody: Retrospektywng analizg objeto 32 chorych
operowanych w wieku > 60 lat (Srednia wieku: 66,13 + 4,8 roku,
zakres: 60-78 lat) w osrodku autoréw w latach 2001-2011.
Przeanalizowano zabiegi chirurgicznego zamkniecia ASD w po-
desztym wieku (przeprowadzone przez ostatnie 10 lat), aby
oceni¢ wptyw tego typu procedur na wczesne pooperacyjne
i dtugoterminowe wyzdrowienie, powiktania wczesne i p6zne,
przedoperacyjne i pooperacyjne stany kliniczne [klasyfikacja
funkcjonalna wg New York Heart Association (NYHA)], nadcis-
nienie ptucne i arytmie przedsionkowe. Pacjentéw podzielono
na dwie grupy wedtug wieku.

Wyniki: Choroby wspbtistniejace wystepowaty rzadziej u pa-
cjentéw z mtodszych grup wiekowych [11 (61%) vs 13 (93%),
p < 0,05]. Migotanie/trzepotanie stwierdzono w 21 przypad-
kach (66%). Wieksza p6zng pooperacyjng smiertelnos¢ zano-
towano w starszej grupie wiekowej [3 pacjentow (21%) vs 1 pa-
cjent (5,6%)]. Ponadto zaobserwowano znaczne zmniejsze-
nie nasilenia objawdw i poprawe sprawnosci wérdd starszych
0s6b po zabiegu chirurgicznej korekcji ASD [grupa |: n = 10
(56%) vs grupa ll: n = 12 (86%)].

Whioski: Zabieg chirurgicznej korekcji ASD o znaczeniu klinicz-
nym jest skuteczny nawet u starszych pacjentéw, bez wzgledu
na wspoétwystepowanie innych choréb.

Stowa kluczowe: ubytek przegrody miedzyprzedsionkowej, le-
czenie chirurgiczne, pacjenci w podesztym wieku, powiktania
wczesne i pozne.
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Introduction

Atrial septal defects (ASDs) which allow blood to di-
rectly communicate between systemic and pulmonary cir-
culations at the atrial level are one of the most common
congenital malformations in the adult population [1, 2].
Atrial septal defects rather often remain undetected until
adulthood, accounting for 25-30% of newly diagnosed con-
genital heart diseases [3]. Correction of ASDs in advanced
age remains controversial even though beneficial effects in
this patient group were found in recent studies [1, 3, 4].
The benefit of ASD closure in adults, particularly those of
advanced age, remains a matter of debate [5-7].

In older patients, less invasive transcatheter closure of
ASDs has been recommended [2]. Actually, it could not be
applied in all cases due to anatomical reasons or surgery is
required for concomitant cardiac pathology.

The aim of this study was to analyze our advanced age
ASD surgical cohort: early and late results.

Material and methods

Retrospective analysis of 32 patients operated on at an
age of > 60 years old in our centre between 2001 and 2011
was performed.

Atrial septal defects were diagnosed by transthoracic
echocardiography and hemodynamics were evaluated dur-
ing cardiac catheterization.

Types of ASDs are shown in Figure 1. Early postoperative
and long-term survival, early and late complications, the ef-
fect on preoperative and postoperative clinical status (New
York Heart Association [NYHA] functional class), pulmonary
hypertension and atrial arrhythmias were assessed. Follow-
up information was obtained from visits to the out-patient
department and telephone interviews.

Definition of complication

Postoperative events were further classified as early
(< 30 days) and late (= 30 days). The complications were
classified as minor and major.

Minor complications: transient ischemic cerebral at-
tacks (TIA), arrhythmia managed with medications, hoarse-
ness of voice.

PV

Sinus venosus
(SVC) ASD + PAPVD
3(9.4%)

ASD Il

22 (68.75%)

Sinus venosus

(IVC) ASD
1(3.13%)

Major complications: death, bleeding (treated with
blood transfusion, rethoracotomy), advanced heart fail-
ure (managed with intra-aortic balloon counterpulsation),
sepsis, arrhythmia (atrial flutter/fibrillation treated with
transesophageal electric pacing or cardioversion-defibrilla-
tion and bradyarrhythmia treated with pacemaker), acute
postoperative severe pulmonary hypertension.

Statistical analysis

Data were expressed as a frequency or percentage for
the nominal variables, as the median for the ordinal vari-
ables and as the mean (SD) for continuous variables.

Results

Patients’ characteristics and procedural
data

There were 26 women (81%) and 6 men (19%). Patient’s
average age was 66.13 + 4.8. The oldest patient was 78
years old.

We divided patients into two age groups: group | con-
sisted of 18 patients 60-65 years old; group Il consisted of
14 patients over 65 years old (Table I).

Most of our patients — 78% (n = 25) — had comorbidi-
ties before surgery as well. Coronary artery disease — 25%
(n = 8); 15 (6%) of these patients required coronary artery
bypass grafting (CABG). Tricuspid valve insufficiency (mod-
erate — severe) was observed in 26 (81%) cases. More than
half of patients had systemic hypertension (n = 22 [69%)),
and 3 patients had diabetes mellitus (9.4%).

Comorbidities diagnosed before surgery are listed in
Table Il. Unsurprisingly, comparing the two groups, the fre-
quency of comorbidities was lower in the younger group
of patients (11 [61%] vs. 13 [93%], p < 0.05). Only 1 patient
from the older age group had no comorbidities.

Patients’ preoperative status

Atrial fibrillation/flutter was observed in 21 (66%) pa-
tients. Group | patients had a lower incidence of preopera-
tive atrial fibrillation than group Il (10 [56%)] vs. 11 [79%)],
p < 0.05). The majority (97%) of the patients were symp-

ASD |

2 (6.25%)

Multiple ASD I

2 (6.25%)

ASD recanalization
2 (6.25%)

Coronary sinus ASD

Ao — aorta, PV — pulmonary veins, PA — pulmonary artery, RA - right atrium, LV — left ventricle, SVC — superior vena cava, IVC — inferior

vena cava, PAPVD — partial anomalous pulmonary venous drainage

Fig. 1. Types of atrial septal defects

392

Kardiochirurgia i Torakochirurgia Polska 2014; 11 (4)



CONGENITAL HEART DISEASE IN CHILDREN AND ADULTS

Tab. 1. Clinical features of patients

At presentation (n = 32)

Group | (60-65 years)

Group Il (> 65 years)

At last follow-up (n = 28)

Group | (60-65 years)  Group Il (> 65 years)

n (%) n (%) n (%) n (%)

Number 18 14 17 1
NYHA class — n (%)

I 0 (0) 0 (0) 3(18) 109

I 3(17) 0(0) 6 (35) 8 (73)

Il 13 (72) 13 (93) 7 (41) 2(18)

v 2(11) 1(7) 1(6) 0 (0)
In AF (%)

Yes 10 (56) 11 (79) 12 (67) 9 (64)

No 8 (44) 3(2) 6 (33) 5 (36)

Group | (60-65 years) Group Il (> 65 years)

Comorbidities — n (%) 11 (61) 13 (93)
Early complications — n (%)
Major 2(11) 7 (50)
Minor 4(22) 3 (64)
Late complications — n (%)
Major 5 (28) 8 (57)
Minor 6(33) 1(7)
Hospitalization (days) 22 37
Mortality — n (%)
Early 0(0) 0(0)
Late 1(5.6) 3(21.4)

*During hospitalization for surgery
AF — atrial fibrillation, NYHA — New York Heart Association

tomatic. Only 1 patient was symptom-free. Eighty-one per-
cent of patients were in NYHA functional class Ill. PH was
observed in 94% of all patients. Moderate PH was observed
in 59%, severe in 3% of all patients before surgery.

Cardiac procedures

Primary correction of ASD (75% secondary ASDs) was
performed for 30 patients. Two patients underwent correc-
tion of ASD recanalization (36 and 38 years after primary
correction). Concomitant procedures during ASD correction
were performed in 97% of cases: tricuspid valve repair —
26 (81%), Maze procedure — 5 (16%), mitral valve repair/
replacement — 6 (19%), coronary artery bypass grafting in
5 patients (16%). Cardiac procedures performed during fol-
low-up are listed in Table Ill.

Early complications after surgery

Early major postoperative complications occurred in
nearly one third of patients (n = 9 [28%)]) (Table 1V). Bleed-
ing was observed in 1 patient (3%) and required blood trans-
fusion with rethoracotomy. Sepsis occurred in 2 patients
(6, 25%); 1 of them died after more than 2 months of treat-
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Tab. II. Comorbidities before atrial septal defect correction

Comorbidity Patients, n (%)

Coronary artery disease 8 (25)
Needed CABG 5 (15.6)
Mitral valve pathology 8 (25)
Moderate-severe, needed correction 6 (19)
TV insufficiency (moderate-severe) 26 (81)
Atrial fibrillation/flutter 21 (66)
Permanent/persistent 13 (41)
Pulmonary hypertension 29 (91)
Moderate 19 (59)
Severe 1(3)
Arterial hypertension 22 (69)
Diabetes mellitus 3(9.4)
Sick sinus node syndrome 1(3)
Thyroiditis 103)
No-comorbidities 1(3)
CABG — coronary artery bypass grafting, TV — tricuspid valve
393
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Tab. Ill. Cardiac procedures during follow-up. Patients, n = 8

Patient no.  Age* (years) Gender Primary procedure Time after ASD surgery Following procedure
1 68 F ASD Il correction 14 days PM implantation
+ Maze procedure
2 76 F ASDIl, PAPVD correction 15 days PM implantation
+ TV repair
3 72 F ASD Il correction + TV repair 1 month, 9 days MV + TV repair
ASD | correction + MV and TV Atrial flutter RFA + PM,
4 62 M . 3 months, 7 months, 9 years MV replacement + Maze,
repair + CABG (3 CAD)
PM replacement
ASD Il correction + TV repair . .
5 69 F + CABG (2 CAD) 1year, 1 month PM implantation
ASD Il correction + TV repair . .
6 66 F + CABG (2 CAD) 1year, 3 months PM implantation
ASD Il correction .
7 78 F + MV replacement 2 years, 1 month Mvczi:szta;gvnul?{/fs;ula
+ TV repair + CABG (1 CAD) ’
8 67 F ASD Il correction + TV repair 4 years, 7 months Transcatheter closure of ASD

recanalization

*Age during ASD closure

ASD - atrial septal defect, CABG — coronary artery bypass grafting, CAD — coronary artery disease, MV — mitral valve, PAPVD — partial anomalous pulmonary venous

drainage, PM — pacemaker, RFA - radiofrequency ablation, TV — tricuspid valve, Re —

Tab. IV. Early postoperative complications

Patients, n = 15 (47%)

Complication Patients, n (%)

Bleeding (blood transfusion, rethoracotomy) 1(3)
Heart failure 3(9.4)
Intra-aortic balloon counterpulsation 1(3)
Sepsis 2 (6.25)
Arrhythmia 3 (12.5)
Atrial flutter/fibrillation (TES, CV) 1(3)
Bradyarrhythmia (PM) 2 (6.25)
Acute postoperative pulmonary hypertension 1(3)
Other 3 (6.25)
Death 0(0)
Transient ischemic cerebral attack 3(9.4)
Arrhythmia (treated with medications) 3(9.4)
Hoarseness of voice 1(3)

*Three patients had 2 or 3 major complications.

**One patient had major and minor complications.

TES —transesophageal electric pacing, CV — cardioversion-defibrillation,
PM — pacemaker

ment. Heart failure treated with intra-aortic balloon coun-
terpulsation was observed in 1 patient. Two patients with
heart failure were treated with medications. Early arrhyth-
mias were recorded in 3 patients (9.4%): atrial flutter/fibril-
lation in 1 patient, and the other two had bradyarrhythmias
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redo repair

that required permanent pacemaker implantation. Early minor
complications were observed in 6 patients (19%) (Table V).

Patients’ postoperative status

The incidence of atrial fibrillation was higher in the
younger age group after surgical closure (12 [67%] vs.
9 [64%)). New atrial fibrillation developed in 4 of our pa-
tients (Fig. 2). Improvement of clinical status was observed
in 59% of all patients (Fig. 3). Both groups had improve-
ment of NYHA class (group I, n = 10 [56%)] vs. group Il
n =12 [86%]). Hence, group Il had a higher number of pa-
tients with NYHA class improvement. Pulmonary hyperten-
sion decreased in 50% of all patients. The effect of ASD
closure on pulmonary hypertension is shown in Figure 4.

Late complications after surgery

Four patients died during follow-up (after 0.3-4.9 years).
The postoperative mortality rate was 12.5% in our study.
Cerebral infarction and heart failure were the cause of
death in 2 cases in our study (1 patient died after 1.3 years
of follow-up, the second after 2.8 years). Sepsis after non-
cardiac surgery occurred in the other 2. The mortality rate
was higher in older age group patients (n = 3 [21.4%)] vs.
n=1[5.6%], p < 0.05).

The major early and late complication rates were higher in
group Il patients (early major complications n =7 [50%)] vs. n = 2
[11.1%]; late major complications n = 8 [57%] vs. n = 5 [28%)).

Hospitalization time was longer in older patients (i.e. 37
[ClI =13.43] vs. 22 [Cl = 2.7] days).

The longest follow-up period was 10 years.

Discussion

The beneficial effects of ASD closure, which include
improvement in symptoms, positive right and left heart

Kardiochirurgia i Torakochirurgia Polska 2014; 11 (4)
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Changes in atrial arrhythmia: atrial fibrillation (A fib) and atrial
flutter (A flut) permanent (perm) and paroxysmal (parox) during
postoperative follow-up

Fig. 2. Effect on atrial arrhythmia

remodeling, increase in exercise capacity, reduction in ten-
dency of development of atrial arrhythmias, and decrease
in pulmonary arterial pressures, are the principal aims of
ASD closure in older patients [3, 8-10]. The benefits of ASD
repair have been influenced by the type of ASD, the size of
the defect, pulmonary hypertension grade and the age of
the patient. One of the most important problems in elderly
patients is that they have a lot of additional diseases and
the risk of interventions increases with age. Mortality is
higher in the elderly and in patients with comorbidities [2],
but there remains the question whether it is worthwhile
treating these patients. However, high quality of the sur-
gery team and professional postoperative care may permit
these high-risk patients to be considered for a more ag-
gressive strategy — surgical treatment.

In our study in late follow-up 4 (12.5%) patients died.
One death was related to ASD surgical correction (postop-
erative sepsis), and the other 3 were unrelated to the pro-
cedure. Very similar results (12.5% mortality) were reported
by Nasrallah et al. [11].

In another study on multivariate analysis, surgical clo-
sure was associated with a significant reduction in 10-year
mortality after adjusting for baseline characteristics (5% vs.
16% with medical therapy), with adjusted relative risk of
0.31 in the Konstantinides study [12].

Our study has shown that older age group patients’ late
postoperative mortality was higher (3 [21%] vs. 1 [5.6%)),
but despite this we observed significant improvement in
symptoms and functional ability in the older population af-
ter surgical ASD closure (group |, n = 10 [56%] vs. group |l
n =12 [86%]). In patients of advanced age with ASDs not
suitable for device closure, individual surgical risk due to
comorbidities must be carefully weighed against the poten-
tial benefits of ASD closure [2].

Our study results suggest that surgical closure of ASDs
provides good improvement in symptoms, with 19 (59%)
improving from NYHA class Ill-IV to class I-ll. The major-
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New York Heart Association functional class (NYHA FC) improve-
ment after ASD closure. Postoperative NYHA FC — at the last visit
of follow-up

Fig. 3. Effect on clinical status
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Fig. 4. Effect on pulmonary hypertension

ity of survivors showed improvement of NYHA functional
class. The Ghosh et al. study [13] showed very similar re-
sults (54%). Symptomatic relief and better than predicted
survival compared to medical therapy have also been de-
scribed in patients who undergo surgery at 60 years of age
or older [14].

Atrial tachyarrhythmias — atrial fibrillation and atrial
flutter — occur in approximately 20% of adult patients with
ASD and are often the presenting symptom [9, 12, 15, 16].
The incidence of atrial fibrillation/flutter in our study was
quite high (in 21 [66%)] of all patients). In the Sutton et al.
study of ASD patients aged > 60 years, arrhythmia preva-
lence was slightly lower — 52% [14]. This could be explained
by the fact that patients with surgical treatable comorbidi-
ties were directed for surgical treatment, while for other
patients transcatheter closure was recommended.

This rhythm disorder was decreased after closure of the
defect but it was also more observable in the elderly group
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(group 11): before closure atrial fibrillation in group Il — 11
(79%), after closure — 9 (64%). Older age itself is a risk fac-
tor for AF. The reasons why the older patients had a greater
reduction in arrhythmias are not clear and require more
long-term investigations. The treatment results for severe
patients are more observable. As we mentioned, new onset
of these arrhythmias after surgery in our study occurred in
12.5% (n = 4) of patients. Very similar results were noted in
the review of 115 patients with sinus venosus defects cited
above: atrial fibrillation occurred in 14% and was most com-
mon with older age of repair [17]. Furthermore, high risk ar-
rhythmia patients undergoing late ASD closure should be
considered for a concomitant arrhythmia-targeting interven-
tion [1]. This procedure could reduce the long-term incidence
of AF in selected patients [16, 18, 19]. Despite this, Kobayashi
et al. demonstrated that a surgical right atrial Maze proce-
dure alone is usually ineffective in restoring and maintaining
sinus rhythm after ASD closure [20]. Shim et al. [21] reported
that the Maze procedure is safe and effective in patients
who have ASD and AF for restoring sinus rhythm. In this
study, freedom from AF recurrence at 3 months and 5 years
after surgery was 97.4 + 2.6 and 68.2 + 12.4, respectively [21].

In our study, the Maze procedure was performed in
16% of all patients at the time of ASD closure, but in some
cases with AF only rate control was applied. Murphy et al.
remarked that patients who have an ASD correction after
age 40 years were at increased risk of postoperative cardio-
vascular complications [22]. In our study, nearly a third of
patients had early major postoperative complications, but
all of them except one survived. As expected, we observed
that the complication rate increases with age.

Although less invasive transcatheter closure is the first
choice method to close ASD, but it could not be applied
in all cases, e.g. due to anatomical reasons or surgery re-
quired for concomitant cardiac pathology.

Therefore, correction of ASDs in advanced age remains
controversial and is often considered nonbeneficial in older
patients, but in this study we demonstrated that ASD sur-
gical closure is technically conceivable with a high success
rate and also can be performed in the older population, if
less invasive transcatheter closure is not feasible. It is nec-
essary to assess the pre-operative state carefully and to
evaluate the risk-benefit ratio, because underlying disease
can increase operative risk.

Limitations of the study

It was a nonrandomized, single-center cohort study,
on a relatively small group of patients undergoing surgical
ASD closure. More detailed investigations on larger cohorts
of patients may provide additional valuable information.

Conclusions

Surgical correction of clinically significant ASD is effec-
tive even in older patients with comorbidities. Despite this,
operational risk in this age group of patients is extremely
high. Close postoperative follow-up, early detection and
treatment of atrial arrhythmias are highly advised.
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