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Discussion

Our study in a group of Chinese nonagenarians in
Singapore who already has “success” in longevity allowed
important insights into factors that promote aging success-
fully. Using the Katz approach of viewing successful aging
from the perspective of multidimensional measurements, our
study affirmed the utility of a multidimensional approach
beyond the biomedical model.3 Of note, the most striking
difference between successful agers and nonagenarians with
disability was in terms of psychological factors such as opti-
mism, resilience, conscientiousness, low neuroticism, and
fewer depressive symptoms; lifestyle factors such as low
nutritional risk and engagement in activity; and social factors
such as a good marital relationship. With the exception of
stroke, disease factors appeared to be less salient in this long-
lived group. Ironically, in our study, SA nonagenarians had a
higher prevalence of hypertension, hyperlipidemia, and dia-
betes mellitus. Our results are consistent with the recom-
mendations of the World Health and Aging Report of the
World Health Organization, which emphasizes that “healthy
aging is more than just the absence of disease” and highlights
the importance of raising the intrinsic capacity throughout the
life course.10 Taken together, this highlights the importance of
using age-sensitive multidimensional definitions of successful
aging in the oldest-old that encompass psychosocial domains.3

Our findings also suggest the potential of a life-course
approach of culturally appropriate and evidence-based in-
terventions that target lifestyle, environmental, and psycho-
social dimensions to promote aging successfully that will
support aging-in-place.11 This is supported by recent work
published showing interactions between familial longevity and
environmental factors that affect health in old age in China.12

In summary, using an enriched sample of successfully aged
versus disabled nonagenarians, we demonstrated the salience of
psychological, lifestyle, and social dimensions above and beyond
the biomedical model. Because of the cross-sectional design, we
cannot exclude reverse causality and, hence, the reported associa-
tions should preferably be replicated in longitudinal studies. To
complement our findings that examines successful aging using the
Rowe and Kahn paradigm, we also propose studies that examine
successful aging using the complementary Havighurst approach of
understanding successful aging from the perspectives of older
persons themselves.3
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Platypnea-Orthodeoxia
Syndrome Masked by
Delirium in an 85-Year-Old
Woman
To the Editor:

On February 3, 2016, an 85-year-old woman was brought to the
emergency department (ED) because of mental confusion and
intolerance of the sitting position, which had begun suddenly 2
days before. She had been wheelchair-bound for the past 9 years
after a stroke that had left her with mild left-sided hemiparesis but
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without cognitive impairment. According to her medical records at
the ED, she was initially found hypoxemic (SO2 ¼ 75% in room air)
and disoriented. She was diagnosed with pneumonia, and because
there was major improvement regarding her oxygenation after
hydration (SO2 ¼ 94% in room air), she was discharged homewith a
prescription of oral amoxicillin-clavulanate. Six weeks later, during
an ambulatory consultation her family reported that she had
remained confused and agitated especially during the night and
that the patient became distressed every time they attempted to sit
her up. They had to offer her food while she was lying down on her
bed because she would not tolerate the upright position at all.
During consultation, she had an oxygen saturation of 86% in room
air while recumbent and was referred for hospital admission on the
same day for the assessment of her hypoxemia and other possible
organic causes of her mental status change. Platypnea-orthodeoxia
syndrome (POS) was determined the cause of her orthostatic
intolerance as even on oxygen therapy her oxygen saturation fell
from 95% to 84% when changing from decubitus to the upright
position.

Transcranial Doppler scan with microbubbles contrast
showed microbubbles within the middle cerebral artery 5 car-
diac cycles after infusion, which is characteristic of extracardiac
right-to-left shunt.1 Transesophageal echocardiography with
microbubbles contrast ruled out the presence of any interatrial
communication and disclosed severe pulmonary hypertension
(systolic pulmonary arterial pressure of 81mmHg). Chest
angiotomography revealed lingular pulmonary infarction and
multiple foci of chronic pulmonary embolism involving the
medium lobe, the right superior lobe, and subsegmental
branches of the lower left lobe. Laboratory tests did not disclose
hepatic dysfunction.

The patient was anticoagulated and discharged home on oxygen
therapy after 3 weeks of hospitalization. Her cognitive status
improved; she experienced only mild improvement regarding her
orthostatic intolerance.

POS is a rare syndrome represented by dyspnea and hypoxia
induced by orthostasis and relieved by decubitus. The proposed
pathophysiology of POS involves 3mechanisms: intracardiac shunt,
ventilation/perfusion mismatch, and pulmonary arteriovenous
shunt.2

Intracardiac right-to-left shunts represent the most common
causes of POS and are usually associated with patent foramen ovale
or interatrial septal defects in the presence of other anatomic or
functional disorders.1 The requirement for another functional or
anatomic disorder in the presence of interatrial malformations is
the reason why POS occurs most frequently in older adults. It is
believed that anatomic alterations such as kyphosis and aortic
dilation lead to changes in the shape of the right atrium, which
would align the inferior vena cava outflow with a patent foramen
ovale or interatrial defect, hence, leading to the passage of deoxy-
genated blood from the right atrium directly to the left atrium.2

Pulmonary hypertension represents the most common functional
disorder associated with POS in the presence of interatrial septum
malformations. It is assumed that interatrial communications
become stretched when patients are upright, therefore, increasing
the magnitude of right-to-left shunt in that position.

Hepatopulmonary syndrome and vascular malformations are
examples of arteriovenous shunts. In hepatopulmonary syndrome,
the endogenous production of nitric oxide is increased, leading to
precapillary and capillary vasodilation predominantly in the basal
lung segments.1 During orthostasis, when blood flow to the basal
segments is increased, such capillary dilation would allow the
direct passage of deoxygenated blood into the pulmonary veins.
The same mechanismwould occur in arteriovenous malformations
or fistulae of basal location.

Ventilation/perfusion mismatch represents the least reported
cause of POS. Recently, a case of POS was reported in a patient with
bilateral basal pulmonary fibrosis.3 In that case, the authors argued
that the upright position caused relative hypoperfusion of healthy
pulmonary apex regions and greater perfusion of the diseased basal
segments, hence, maximizing the existing ventilation/perfusion
mismatch.

We hypothesize that our patient’s platypnea resulted from a
combination of ventilation/perfusion mismatch and pulmonary
arteriovenous shunt. We believe she suffered an acute pulmonary
embolism, which was initially misdiagnosed as community-ac-
quired pneumonia and evolved into chronic pulmonary embolism
with severe pulmonary hypertension. The presence of pulmonary
emboli affecting the lower lobes could have caused the ventilation-
perfusion mismatch that worsened oxygenation in the upright
position. Extracardiac right-to-left shunt, demonstrated by the
transcranial Doppler scan with microbubbles contrast, could have
resulted from the opening or recruitment of intrapulmonary arte-
riovenous anastomoses because of increased pulmonary micro-
vasculature pressure and chronic hypoxemia.4,5 Because of
delirium, she was unable to report breathlessness while upright
and her recorded SO2 improvement at the ED could have resulted
frommeasurement in decubitus and/or from increased perfusion of
upper lung regions because of improved preload after hydration.
It is possible that other cases of POS in older patients with cognitive
impairment and chronic oxygen dependence also go undiagnosed
because POS is rarely suspected. POS should be entertained as a
diagnostic possibility in cases of agitation triggered by the upright
position in older adults with delirium or dementia.

We are grateful to Jader Cabral for his assistance in reviewing the
medical recordsof thepatient and toLeonardoZornoff fordiscussing
differential diagnoses regarding the patient’s condition with us.
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