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Natural history of atrial septal defect

Maurice Campbell
From the Cardiac Department, Guy's Hospital, London S.E.i, and the Institute of Cardiology,
London W.I

The natural history of atrial septal defect becomes increasingly difficult to determine with the
number of patients having operations. The expectation of life has been calculated for those sur-
viving their first year by two quite independent methods: (i) from I21 reported necropsies and
(2) by calculating the mortality rates each decadefrom 25 deaths among 167 personal or reported
patients followed for 663 patient-years. They were patients rather than the ideal of unselected
children, but many were symptomless when first seen and sent only because of their physical signs.

The two methods gave close agreement about the percentages still living at the end of each
decade, generally within + i or 2 per cent and only as much as + 4 5 per cent in the second decade.
With the relatively small numbers involved, such close agreement is probably fortunate.
The mortality rates are low for the first two decades, o '6 and 0 7 per cent per annum. In suc-

cessive decades they rise from 2 7, to 4 5, to 5 4, and to 7.5 per cent per annum. One-quarter
have died just before their 27th year, half by their 36th year, three-quarters by 5o, and go per
cent by 6o years. The arithmetical mean age of death is 37.5 + 4.5 years. The median is also 37
years. The mode is widely spread through the 3rd to 6th decades.

All these figures are better than those for aortic stenosis, coarctation of the aorta, and pul-
monary stenosis. In and after the fourth decade they approximate more closely to the figures for
aortic stenosis and coarctation but are still better than those for pulmonary stenosis. They are
improved on only by those with a persistent ductus.

Atrial septal defect is fairly common: about
I0 per cent of all cardiac malformations at
birth, about I2 per cent of those in children,
and over I5 per cent at clinics for children and
adults (Campbell, I968c). The large heart and
pulmonary arteries were described by Ass-
mann (I929) and the pulmonary arterial pul-
sation, the hilar dance, by Pezzi (I925, 1932),
though Bedford, Papp, and Parkinson (I94I)
and Taussig (1947) emphasized that this was
a sign of atrial septal defect quite indepen-
dently of pulmonary regurgitation.
Two classical papers, the first to collect a

long series of necropsies (Roesler, 1934) and
the first to report a series of patients studied
personally (Bedford et al., I94i), are men-
tioned here though they will be used more
fully later. Brown (1939) wrote 'the lesion is
well-tolerated and some patients attain a
remarkable age', and 'many subjects are
capable of normal activity but others are
delicate and lead restricted lives'.

Certainly most children do well for two
decades, but this is the only sense in which the
Received 2I March 1970.

prognosis can be called good. Several papers
which give no details that enable me to cal-
culate changes by patient-years make useful
comments about prognosis. Wagner and Gra-
ham (I957) reported the clinical profiles of
I33 children, more than half of whom came
to hospital only because of the murmur found
at routine examination. They thought the
dyspnoea was generally progressive and had
four early deaths, excluding those in the first
year.

Barber, Magidson, and Wood (I950) found
no congestive heart failure in their 42 patients
under 40 years, but it developed in 7 of the 20
over this age. Zaver and Nadas (I965)
described 298 patients, 204 under 20 years of
age, for the American series on the natural
history and profiles of several malformations.
They found the average age of onset of con-
gestive heart failure in 4I patients was much
younger, only 25 years. As i8 of them were
over 30, there must have been several children
or even infants, but they give no more details.
Of their 34 patients who were 'under obser-
vation for several years', nearly half had in-
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Natural history of atrial septal defect 82I

creasing symptoms, nearly half increasing
right ventricular hypertrophy, and nearly half
increasing pulmonary x-ray changes.

Selzer and Lewis (I949) found most of
their cyanotic subjects in the twenties or thir-
ties. Craig and Selzer (I968), studying only
patients of i8 or over, found pulmonary
hypertension became troublesome mainly in
patients between 20 and 48 years (mean of I4
patients, 32 years); but that congestive heart
failure generally developed after 40 (mean of
I2 patients, 54 years).
Cohn, Morrow, and Braunwald (I967) were

concerned mainly with the results of opera-
tions on I75 patients, mostly between I4 and
39 years. All but 25 had significant symptoms,
most commonly exertional dyspnoea, and
there were 29 with or verging on congestive
heart failure. Woolf (I963) thought that
moderate or severe dyspnoea occurred almost
exclusively in those with high pulmonary
arterial pressure, but that this could be purely
hyperkinetic or due to high pulmonary arterial
resistance.

Series where mortality rates can be cal-
culated for decades
Few series of patients followed systematically
have been reported. Campbell, Neill, and
Suzman (I957) described the progress of ioo

patients by decades, but did not then realize
the precision that might have been added by
calculating mortality rates from patient-years,
the total of the number of years each patient
was under observation. Most of our patients
were over 3 years of age. Known cases with
ostium primum defects were omitted, but a
few may have been included, as were some
who had also partial anomalous pulmonary
venous drainage. The patients are far from
the ideal of an unselected community, but
there do not seem to be any series nearer this
ideal. The children and indeed most patients
in the first two decades were nearer it than
might be thought. Nearly all were getting on

well, and many were sent only because a mur-
mur or a large heart had been found at routine
school examinations. The fact that more unfit
children were not seen at my clinics proves, I
think, that there are relatively few such chil-
dren with atrial septal defect. No series of
unselected schoolchildren with atrial septal
defect seems to have been reported.
The patient-years in each decade have now

been obtained from my notes of these ioo
patients and the mortality rates calculated
(Table i). As usual, I am omitting the heavy
mortality of the first year of life and consider-
ing only those who survived this period.

TABLE I Calculation of mortality rates each
decade for atrial septal defect from series of
Campbell et al. (I957)

Decade Patients Patient- Deaths Mortality
years rates %

per annum

ISt 33 I48 I 0-7
2nd I9+ (IO)* i6i I o-6
3rd 15 +(6) 7I 2 2-8
4th 20+(4) 64 4 6.3
5th IO+(2) 47 3 6.3
6th and

after 3 +(2) 32 3 94

IOO 523 14 2.7

* The figures in parentheses are the patients who were
also under observation in another decade.

First two decades All but 3 of 52 patients
in these decades were doing well, and were
leading normal lives with few, if any, symp-
toms in spite of their very large hearts.
Among the 3 who were not doing well there
were, however, 2 deaths. One in 148 patient-
years in the first decade gives a mortality-rate
of 0-7 per cent per annum, and i in i6i
patient-years in the second a rate of o-6 per
cent (see Table i). I think these low rates are
only slightly, if at all, worse than the natural
prognosis. They are better than I have found
for most other cardiac malformations and
only a little worse than for persistent ductus
arteriosus (Campbell, I968a, b, I969).

I have found no other figures for these de-
cades and most writers give a good prognosis.
Dexter (I956) in an excellent paper on hae-
modynamic aspects of atrial septal defect also
found nearly all his patients doing well. His
Fig. 3 and 6 show that the arterial 02 and the
pulmonary vascular resistance, two main indi-
cations of future trouble, are, with hardly an
exception, normal in these decades.

Third and fourth decades These are very
different. Dexter (I956) found the two para-
meters just mentioned had become abnormal
in one-third but remained normal in two-
thirds in the third decade. In the fourth the
pulmonary vascular resistance was abnormal
in two-thirds and the arterial 02 was abnormal
in half. Three of Dexter's patients in these
decades had been recatheterized after 7, 7,
and 2 years, and showed an average fall of
arterial 02 from 95 to 85 per cent. The last
did not show much change in the pulmonary
vascular resistance, but the two former and a
fourth patient showed large increases, with
decreases in the right ventricular output.
Besterman (I96I) found a pulmonary arterial
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822 Maurice Campbell

systolic pressure over 50 mm. 'rare below the
age of 20 and relatively common after 40', and
quoted Bedford and Sellors (I960) as finding
it in 4 per cent of those under 20, i8 per cent
between 20 and 40, and 40 per cent over 40
years among 300 consecutive patients.

Two-thirds of our patients in the third
decade were still doing well, but the main
complications were beginning to appear.
Some were cyanotic from reversal of the shunt
following raised pulmonary arterial and right-
sided pressure; a few developed congestive
heart failure, often a year or two after the on-
set of atrial fibrillation; and, less important,
a few developed pulmonary regurgitation.
Two of 2I patients died in 71 patient-years,
a mortality rate of 2-8 per cent per annum.

In the fourth and later decades these com-
plications were much more common. More
than half the patients seen were severely dis-
abled. In the fourth, 4 of the 24 patients died
in 64 patient-years, a mortality rate of 6-3 per
cent per annum.

I am sure much higher mortality-rates are
correct but not sure that they should be quite
as high as these. I did not feel this hesitation
about my patients with coarctation because
many who died had come under my observa-
tion in apparently good health only a few
years before, especially those who died with
aortic rupture or intracranial haemorrhage.
Patients with atrial septal defect generally go
downhill more gradually, and few came under
my observation in these decades while they
were still feeling fit. There was, however, one
woman who seemed well at first but died with-
in two years with sudden left ventricular
failure.

I have found no other series where the
patient-years and mortality-rates can be cal-
culated for any of the first four decades, but
Craig and Selzer (i968) give some useful
information.

Craig and Selzer's estimates of life ex-
pectation In I28 of their patients, all i8
years or over, I4 per cent developed pulmon-
ary hypertension in the third or fourth dec-
ades. Craig and Selzer compared the age dis-
tribution of 65I personal and reported patients
with atrial septal defect, all in the third to
seventh decades, with the distribution to be ex-
pected among 65i normal subjects (Table 2).
From these figures they concluded that the

expectation of life for those with atrial septal
defect is greatly reduced in the third and fourth
decades and enormously so in the fifth and
later decades. Some calculations I have made
from these figures suggest that the mortality

TABLE 2 Age, distribution of 65I patients
with atrial septal defect compared with normal
subjects

Decades 3rd 4th 5th 6th 7th

Predicted normals 141 I40 I35 I29 io6
Patients with atrial

septal defect 2Io I74 I56 88 23

rates were probably about 2-6 per cent per
annum in the third and fourth decades, about
4-4 per cent in the fifth decade, and about 7-3
per cent per annum in the sixth decade.

Fifth and sixth decades Of our patients
in the fifth decade, 2 died, and i with con-
gestive failure who died towards the end of
the fourth decade after an operation is counted
here as she would probably have lived a few
more years; 3 deaths in 47 patient-years gives
a mortality-rate of 6x3 per cent per annum.

In the sixth and later decades, 3 more died
in 32 patient-years, a mortality-rate of 9.4 per
cent per annum. One had been quite well till
the onset of atrial fibrillation at 56 and lived
to be 63 years old.

For these decades, there is a more valuable
paper with full details of the patient-years by
Markman, Howitt, and Wade (I965) on atrial
septal defect in middle-aged and elderly
patients. Unfortunately they did not extend
their observations to the third and fourth de-
cades. Their results are shown in Table 3 with

TABLE 3 Mortality rates calculatedfrom
Markman et al. (I965)

Age No. of % No. of Mortality
(yr.) patients and seriously deaths rates %

patient-years disabled per annum

40-45 20 125 I21 fI o-8 I.5
46-50 I5 8I 2IJ L2 2-5
5I-55 I2 46 31I 3 6-5
56-60 I2 53 50J4 L4 7-7 5-7
6I-65 5 24 8 2.4)66-70 3 I7

Total 67 346 33 II 3.2

my calculations of the mortality rates added.
They give a more favourable picture than my
series for both decades, enormously more
favourable for the fifth decade. The percentage
who were 'seriously disabled' increases greatly
in each half-decade, from i2 to 87 per cent, but
even here they fared much better than my
patients inthefifth decade.CoulshedandLittler
(I957) reported 5 elderly patients who had
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Natural history of atrial septal defect 823

noticed few symptoms till the sixth decade, in-
cludinganinterestingmaninhis sixtieswho had
worked as a fitter for 40 years with no time off
though his heart had been enlarged as a child.
The true mortality rates must lie some-

where between these findings and mine shown
in Table i. I think Markman et al.'s centre
may have unconsciously excluded some of
the more ill patients because it was not so
closely associated with surgical treatment, but
they could say this association made my results
much too unfavourable.

Dexter (1956) found that arterial 02 satura-
tion and pulmonary vascular resistance were
both abnormal in two-thirds of their patients
in the fifth as well as the sixth decade. This and
the apparently high mortality rate shown by
the figures of Craig and Selzer (I968) make
me think that my figures for the fifth decade
are nearer the truth than those of Markman
et al. (I965).

Calculation of expectation of life
The figures available for mortality rates for
this calculation are shown in Table 4. For the
first three decades the only drawback is that
they depend almost entirely on my own series.
I have, however, mentioned some supporting
evidence. For the sixth decade and after, the
three estimates vary widely but they are all
high and it seems reasonable to take the
average.
The fourth and fifth decades are more diffi-

cult. An average oftwo such different figures in
the fourth decade may be very approximate. In
the fifth decade the figure of Markman et al.
(I965) is so much lower that using it for a mean
figure brings this decade quite out of line with
the preceding and following decades. I have,
therefore, reluctantly decided to omit these 3
deaths in 206 patient-years and to use the
mean of the other two estimates only.
With these drawbacks, it may seem un-

reasonable to attempt any calculations of the
expectation of life. I should hesitate to pub-
lish the results if there were any prospect of
someone being able to produce more reliable
mortality rates. This, however, seems ex-
tremely unlikely with the number of patients
who now have operations.

I have, therefore, used the mortality rates
shown in the last column of Table 4 to calcu-
late the expectation of life, emphasizing that
this is an approximation rather than a true
life table. The number of deaths was calcu-
lated for each year, but only those for the last
year of each decade are shown in the second
line of Table 5.
The expected number of deaths for each

iooo normal subjects living at i year are

TABLE 4 Combined mortality rates for
patients with atrial septal defects

Decade % mortality per annum

From From Deduced Mean from Figure
Campbell Markman from Craig these three usedfor
et al. et al. and Selzer calculation
(1957) (1965) (I968)

ISt 0-7 0.7
2nd o-6 - o-6
3rd 2-8 - 2-6 2-7 2-7

4th 6-3 - 2-6 4-5 4.5
5th 63 I5 44 4.I 5.4
6th and over 9-4 5.7 7*3 75 7.5

TABLE 5 Calculated expected deaths and
survivors from 1000 subjects with atrial septal
defect alive at i year

Ages Atio At 2o At 3o At 4o AtSo At 6o At 70

Deaths among iooo nor-
mal subjects alive at i
year 8 I4 25 42 78 I67 356

Deaths among iooo sub-
jects with atrial septal
defect alive at i year 63 I17 329 576 756 888 948

Still living 937 883 67I 424 244 II2 52

shown in the top line of Table 5. They are
taken from Life Table No. ii of the Registrar
General (I957) adjusted for an imaginary
population where there are two women for
each man, to allow for the differential sex
incidence of atrial septal defect.
The second line shows the calculated deaths

per Iooo subjects with atrial septal defect,
who were still living at the age of i year. The
mortality in the first year is very high, about
30 per cent (Campbell, I968c) but not as high
as with several other cardiac malformations.
During the rest of the first two decades, the
mortality is about 8 times as high as the
expected normal, in the third and fourth about
I3 times as high, and in the fifth decade io
times as high, and after this as the deaths in-
crease in the normal population only about 4
times as high. The last line of Table 5 shows
the number living at the end of each decade.
The Fig. shows the number dying in each

decade with atrial septal defect compared
with normal subjects up to 67 years of age
when the normal curve rises outside the
figure. Of patients with atrial septal defect,
one-quarter have died before they are 27
years, half by 37 years, three-quarters by 50
years, and go per cent just after 6o years. These.
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824 Maurice Campbell

figures are considerably better than those for
coarctation of the aorta for the first three
decades but not much better after 40 years of
age.
We shall next consider a completely inde-

pendent method for estimating the expectation
of life.

Age at death in reported necropsies
For coarctation of the aorta, my number of
deaths calculated by patient-years could be
compared with the ages at death in 304 re-
ported necropsies. Either method should be
accurate if the subjects studied are representa-
tive of the general population with the mal-
formation in question. These two completely
independent methods provided results of the
same order, in closer agreement than seemed
probable when my calculations were made on
only 7I6 patient-years.
For atrial septal defect my patient-years are

only 663 years, and I can find no large collec-
tion of reported necropsies since the 62 cases
of Roesler with a mean age of death of 36
years. These are shown by decades in the first
line of Table 6. The second line shows the
only subsequent series I have been able to find
where the ages of 59 subjects are given - the
9 cases of McGinn and White (I933) not
included in Roesler's series; io of Bedford et
al. (I941); 25 of Welch and Kinney (I948);
and I5 cases of Campbell et al. (I957).
The total I2I deaths are shown in the third

line and, again, reduced to percentages in the
fourth line. Seventy per cent of the deaths
were fairly equally distributed between the
third, fourth, fifth, and sixth decades. The last
three lines show the cumulative percentage of
deaths at the end ofeach decade (a) from the re-
ported necropsies shown above, (b) from cal-
culations from mortality rates of observed
patients shown in Table 5, and (c) the mean of
these two estimates with the range ofvariation.
There is such good agreement that it seems

almost certain that the true figure is some-
where between these. The difference is never
outside ± 4.5 per cent, and in the fourth dec-
ade and after the true figure can be expressed
as percentages + i. With the relatively small
numbers available for both these calculations,
the agreement is again almost certainly closer
than could reasonably have been expected.
The mean age of death was given in three

other series where the patients could not be
distributed between decades. Abbott (I936)
had 68 patients with a mean age of 27 years,
Burrett and White (I945) 31 patients with a
mean age of 37 years, and Cosby and Griffith
(I949) I9 patients with a mean age of 49 years.
I could not include papers dealing predomin-

FIG. Percentage mortality of subjects with
atrial septal defect in each decade. The figures
for reported necropsies are shown by open
squares and those for my calculated deaths by
closed triangles. The curve is drawn as nearly
as possible through the mean of these two sets
offigures. It shows that nearly three-quarters
of the deaths (73-6%) take place in the third to
sixth decades, and are fairly equally distributed
between these four decades.

The lower curve, which is near the baseline
(no deaths) up to 35 years, represents the per-
centage of deaths that occur in normal subjects
up to the age of 67 years when the curve leaves
the area of the figure. The two curves cross at
58 years when nearly go per cent of those with
atrial septal defect have died (89-8 at 6o), but
only i6 per cent of normal subjects.
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Years of death

antly with children or the 53 years of the ii
patients of Markman et al. (I965), because
they started only with patients who were still
alive at 40 years. The mean age of the ii8
patients in the three series above was 33 years.
The arithmetical mean age at death for the

12I reported necropsies was 38 years, and for
the I32 patients used for my calculation 4I
years - perhaps too high because of the use of

TABLE 6 Ages of patients with atrial septal
defect at 121 reported necropsies, by decades

Decades Ist 2nd 3rd 4th 5th 6th 7th or
later

62 cases of Roesler (1934) 5 8 I5 9 10 IO 5
59 other reported cases

(see text) 7 5 7 12 II II 6

Total I21 cases I2 I3 22 2I 2I 2I I I
Expressed as % 9.9 10-7 i8-I I7.4 I7.4 17.4 9-I

(a) % dead at end of
each decade 9-9 2o-6 38-7 56-I 73-5 90-9 96-7*

(b) Calculated deaths
(%) from Table 5 6-3 II-7 32-9 57-6 75-6 88-8 94-8*

(c) Probable correct
range of deaths
(%) 8±2 I6±4-536±3 57±I 74-5±190±1 96±I*

* These figures are for the end of the seventh decade.

80

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.32.6.820 on 1 N
ovem

ber 1970. D
ow

nloaded from
 

http://heart.bmj.com/


Natural history of atrial septal defect 825

some patients ofMarkman et al. From the 37I
patients in these three groups it seems reason-
ably certain that the true mean is 37.5 ± 4.5
years. The median is 37 for the calculated
deaths and just under 37 years for the re-
ported necropsies. The mode for both group's
is wide, between 20 and 55 years. All these
are a little older than the corresponding figures
for coarctation of the aorta, between about 4
and 6 years.

I was interested to see that the mean age at
death of 55 acromegalics was 57 years, older
than any ofmy groups with cardiac malforma-
tions, but they had not, of course, had the
condition all their lives (Wright et al., I970).

Ostium primum defects
I could not have written this section without
the paper of Somerville (I965). Omitting her
two infants who died during their first year,
there were I20 patients. Of these, I0 died and
If were seriously disabled. She emphasized
the difference between those under and those
over 30 years of age. Under 30, there were 3
deaths and 8 seriously disabled out of 94
(I2%), but over 30 there were 7 deaths and
7 seriously disabled out of 26 (54%).
The distribution of these patients is shown

in Table 7. The two bottom lines show the
proportion of dead or seriously disabled, and
the cumulative number of those in these two
groups at the end of each decade. The mean

age of those who had died was 36 years and
of those seriously disabled 3I years. It seems

unlikely that these last would have lived very
long, and the mortality is a little, but not
much, worse than for those with ostium
secundum defects - a wonderful example of
the capacity of the heart to cope with compli-
cated malformations. Blount, Balchum, and
Gensini (1956) found they had larger hearts
and symptoms earlier than those with secun-
dum defects. Bedford (I960) found ostium

TABLE 7 Deaths and serious disabilities in
120 patients with ostium primum defects
(Somerville, I965)

Decades Ist 2nd 3rd 4th 5th 6th 7th All

No. of patients 24 47 23 13 5 7 I I20
Deaths (a) 2 0 I 3 I 2 I I0
Serious disability (b) 3 2 3 3 2 2 0 I5
(a) + (b) 5 2 4 6 3 4 I 25
Proportion of (a) + (b) to

total I/5 I/25 i/6 1/2 I/2 I/2 all -
Cumulative (a) + (b)

percentages 20 28 44 68 80 96 ioo

primum defects were only I0-3 per cent of all

his 300 patients having operations for atrial
septal defects instead of over 20 per cent in
some clinics dealing only with children.
There was no differential sex incidence in

Somerville's series; but of eight patients who
lived after 40, all three men died in their
forties, four women in their fifties, and the
last woman in her sixties.
Pulmonary hypertension seemed less im-

portant than in ostium secundum defects. It
was present in only 2 of the 25 dead or seri-
ously disabled subjects, while Wood (I958)
found fully developed Eisenmenger's syn-

drome in nearly 8 per cent of all patients with
atrial septal defect.

Atrial fibrillation often starts the deteriora-
tion in patients with ostium secundum defects,
but arrhythmias seemed more important in
starting deterioration in ostium primum de-
fects - in I5 of the 25 patients, 6 having atrial
fibrillation and 6 complete heart block.

Bacterial endocarditis occurred in 3 of her
I20 patients. Supposing all attacks during
their lives were recorded, which seems un-

likely, this would be in 27I2 patient-years,
for the mean age was 22-6 years. This would
give an attack rate of at least o0i per cent per

TABLE 8 Calculated approximate percentage of deaths (by two methods) for various cardiac
malformations at end of each decade

At Io At 2o At 30 At 40 At So At 6o At 70

Normal subjects o-8 I.4 2-6 4-4 8.3 i8 39
Persistent ductus 4-4 8-8 20* 33-5 50 6i 67*
Atrial septal defect 6.3 12 33 57-5 75-5 89 95
Aortic stenosis 10 20-5 415 59 78 9I 96
Coarctation 13.5 26-5 44.5 6o05 80 90 95
Pulmonary stenosis I6.5 32 52 74 87-5 94 97

Coarctationofaorta 9±45 26±0-5 47±2 65±4 83±3-5 9I-5+±I5 96+I
Atrial septal defect 8 + 2 I6+4-5 36 + 3 57 ±' 74±' 90+1 96 +1

* By 30 years, i5 per cent have a closed ductus with a normal expectation of life, and by 60 years, 20 per cent.
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826 Maurice Campbell

annum which would be much more than in
ostium secundum defects, but much less than
in most other cardiac malformations, o09 ± o04
per cent per annum (Campbell, 1970).

Comparison with other cardiac malfor-
mations
I have now been able to calculate the mortality
rates and expectation of life for 5 of the com-
moner cardiac malformations (Table 8).
Persistent ductus has the best outlook in every
decade, even without allowing for the 20 per
cent where the duct closes spontaneously.

Atrial septal defect, congenital aortic steno-
sis, and coarctation come next, and there is
little difference in these three in and after the
fourth decade. Atrial septal defect has a much
better outlook for the first three decades, but
after this its advantage diminishes. Aortic
stenosis has a better outlook than coarctation
in the first and second decades but only a
little better in the third and later.

Surprisingly to me, pulmonary stenosis had
the worst outlook of these five malformations.
I think, however, that the evidence, including
haemodynamic evidence of the rate of rise of
right ventricular pressure with pulmonary
stenosis, favours this view.
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