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There are many ways to express the problem
of undiagnosed congenital heart disease
(CHD) in infants. Vaidyanathan, et al. [1]
describe the problem in a statistically

detailed manner. I prefer this analysis: for every
700,000 live births, there will be 4,500 infants with
CHD, 25% of these children will leave the hospital
without a diagnosis, and roughly 30 infants will die
from CHD before any cardiac diagnosis is made [2].
This exceeds the total operative mortality from the
most complicated operation in CHD surgery, the
Norwood [3,4]. If you search hypoplastic left heart
syndrome on PubMed you’ll get 1856 articles, if you
search for undiagnosed CHD you’ll get only 67
articles.  This lack of research interest is despite,
even in an era of extensive fetal diagnosis, the most
common diagnosis made at autopsy for infants is
CHD-nearly 40% [5].

Improving the diagnosis of CHD has received
relatively little attention perhaps because there isn’t
much more we can do.  There is nearly an inverse
correlation between the ease of diagnosis and the
morbidity of the cardiac lesion [6]. The cardiac
diagnosis with the highest likelihood of being
diagnosed is pulmonic stenosis which has a mortality
rate near zero.  The most difficult diagnosis to make
is total anomalous pulmonary venous return, which,
in one series, had a nursery diagnosis rate of 0%  and
an undiagnosed mortality rate of 30%.  Hypoplastic
left heart syndrome had an undiagnosed mortality
rate of 100%, but a nursery detection rate of only
40% [7].  Fetal diagnosis has not really reduced the
overall mortality rate from undiagnosed CHD, and in
most studies really has a very small effect on rates of

diagnosis [2,7,8]. It is likely if we spent more time
emphasizing the physical exam we would just
diagnose milder cases of pulmonic stenosis and other
relatively benign forms of CHD; thus we would have
little effect on the problem of morbidity and
mortality from undiagnosed CHD.

For this reason, the use of pulse oximetry as a
means of detecting CHD has become a popular topic.
In the last ten years, nearly a sixth of all papers ever
written on undiagnosed congenital heart disease
have studied pulse oximetry to detect CHD.   Like all
fields of medicine, these studies have used varied
methods rendering any conclusion subject to prob-
lems.  The first problem is that some papers express
the sensitivity of the test as the sensitivity of a
combination of both the physical examination and
pulse oximetry [1,8,9]. This is superfluous; all
newborn infants should have a physical exam. No
one writes papers assessing the effectiveness of
MRIs when combined with the physical exam; it is
assumed the patient had a physical exam before they
had an MRI. The purpose of pulse oximetry is to
screen patients who wouldn’t be detected otherwise.
An abnormal physical exam means the patient is not
a candidate for a screening test.    More importantly,
it makes the study non-reproducible as no two
physicians do the same physical exam.  Unless the
paper describes minute details of the physical exam,
for example how many minutes the physician listen
and with which stethoscope, no two researchers will
obtain the same results.

Alternatively, there are studies which have
demonstrated that routine pulse oximetry has
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promising results.  Riede, et al. [8] managed to
reduce the presentation of undiagnosed congenital
heart disease to 4.4% of CHD with routine pulse
oximetry. This compares favorably to other studies
which calculated that 25% of infants with CHD
leave the nursery undiagnosed [2]. In order to
achieve this reduction, Riede, et al. like Meberg, et
al. had nearly 4 times as many false positive pulse
oximeter readings as true positives as confirmed by
echocardiography [7,8].

Vaidyanathan, et al. [1] arrived at similar
conclusions, that we did in our study eight years
earlier.  A few cases of CHD were missed and in
general the modality is limited in its ability to detect
CHD [9]. The authors report a low sensitivity and a
specificity below 90% [1]. This confirms our
assessment that although pulse oximetry is
inexpensive and without side effects, it is difficult to
recommend universal adoption based on the
available evidence. Pulse oximeters are designed for
long term use in critically ill patients, not spot checks
in healthy newborns. The software cycle lengths
vary and various inputs are averaged by the machine
which produces a number which may not reliably
represent the patient’s oxygenation [10]. The
research frontier is waiting more for engineers to
explore, than physicians.  Pulse oximeters need to be
designed with short cycle lengths, specifically for
infants, and produce a paper trail for quality
assurance. Otherwise, we’re generating numbers
from a black box and then reassuring parents their
infants are healthy.

When it comes to screening newborns for
congenital heart disease it would appear there is not
much difference between the developed and
developing world.  It is difficult to resist the lure of a
cheap, safe test which holds out the promise of
saving the occasional baby which might be missed.
Yet, screening populations is a complicated, expen-
sive endeavor which requires a test with reliability.
We have a long way to go to make a reality of the

dream of diagnosing every baby with congenital
heart disease before they leave the hospital.  I am not
sure the research on pulse oximetry has made the
journey much shorter.
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