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ABSTRACT

The clinical manifestations of coronavirus disease 2019 (COVID-19)-associated pneumonia show a wide range of variations. It
ranges from mild hypoxemia without significant signs of respiratory distress, to rapid clinically deteriorating course with severe
hypoxemia. Unexplained severe hypoxemia, associated with platypnea, triggers the possibility of ventilation-perfusion (V/Q)
mismatch, ranging from intrapulmonary shunts (IPS) to alveolar dead space ventilation. In the literature, very few cases with

COVID-19-pneumonia have been reported with IPS.

Herein, we report a COVID-19 confirmed 45-year male patient, who developed IPS without apparent pulmonary perfusion defect
on lung perfusion scintigraphy. The patient had no cardiovascular disease except chronic pulmonary hypertension secondary to
interstitial lung disease. The clinical manifestations combined with nuclear imaging features enabled in making the ultimate
diagnosis. The patient’s clinical condition improved on appropriate clinical management, using high flow oxygen combined with

intravenous steroids and anticoagulants.

Key Words: COVID-19, Adult respiratory distress syndrome, Right to left shunt, Lung perfusion scintigraphy, Platypnea.

How to cite this article: Siddique M, Nawaz MK, Khalid MB, Rai A. Right to Left Intrapulmonary Shunt in a Case with COVID-19-associ-
ated Pneumonia. J Coll Physicians Surg Pak 2021; 31(JCPSPCR):CR23-CR25.

INTRODUCTION

Originating from Wuhan city of Chinain December2019, anovel
beta-coronavirus, known as severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2), was identified as the coronavirus
disease 2019 (COVID-19) pathogen. The pandemic has alarm-
ingly raised many challengesintheintensive care management
of the COVID-19-related acute respiratory distress syndrome
(C-ARDS).*

C-ARDS may present with unexplained hypoxemia, leading to
platypnea and falling oxygen saturation in the upright position.
It may or may not show radiological evidence of pulmonary
embolism.” COVID-19 may induce a thrombogenic pheno-
menon and should be considered in those cases with unex-
plained hypoxemia, despite the absence of apparent cardio-
genicriskfactors.?

Nuclear lung perfusionimaging for the right to left shunt quan-
tification is one of the mainstays of diagnosticimaging modali-
ties.
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Wepresenta COVID-19infected case withnoevidence of pulmo-
nary embolism on diagnostic computed tomography pulmo-
nary angiography (CTPA). The patient had severe platypnea
and a lung perfusion scan confirmed the clinical suspicion of
righttoleftshunting.

CASE REPORT

A45-yearmale presented with a history of high-grade feverand
progressive dyspnea. The real-time polymerase chain reaction
(RT-PCR)was positive for COVID-19.

The patient had falling saturation in an upright position that
improved on lying flat in bed. The transthoracic echocardio-
gram (TTE) showed evidence of pulmonary hypertension,
without signs of heart failure; and a bubble study, raised the
concern for intrapulmonary shunt (IPS). Arterial blood gas
measurements repeatedly revealed hypoxemia with oxygen
saturationintherange of80%t0 90%.

Figure 1 shows the serial axial CT pulmonary angiograms
(CTPAs). The patient had progressively worsening platypnea
with falling oxygen saturation (70-90%) despite high flow
oxygen (15L/min). Laboratory results showed raised C-reactive
protein and D-dimers, with a high neutrophil-lymphocyte ratio
at 1:16. The subsequent CTPA performed on day-8 and 14,
showed radiological evidence of COVID-19-associated vasculo-
pathy.

To rule out the clinical suspicion of IPS secondary to pulmonary
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infection, the patient underwent Tc-99m macro-aggregated
albumin (MAA) lung perfusion scan after the intravenous junc-
tion of 5mCiof Tc-99m MAA, asshownin Figure 2.

The patient was treated with oxygen therapy, steroids, antibi-
otics, and heparin. On day-21, the patient was discharged with

'g4

Figure 1: Day 1 axial CTPA lung window images (Top row) show patchy
ground-glass opacities in both lungs’ periphery and bases, with no
evidence of pulmonary embolism (PE). Serial CTPAs performed on day-8
and 14, showed dilated pulmonary vessels in the lung bases (marked
arrows)withinterlobularseptalthickening, crazy paving segmental/sub-
segmental consolidation. There was pneumo-mediastinum (thickarrow)
thatresolved later on. The subpleural subsegmental pulmonary vessels
were moretortuous posteriorly (arrowheads) with olegemiclungsanteri-
orly, suggestive of COVID-19-associated vasculopathy/ARD.
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Figure 2: Lung perfusion static images show mild tracer uptake in the
brain (curved arrow, c) andkidneys (straightarrows, d). The quantitative
analysis estimated a lung shunt fraction of 29% (reference value <7%),
suggestive of right-to-left shunt. No segmental/subsegmental pulmo-
nary perfusion defect was seen, indicatingalow probability of pulmonary
embolism.

Ant view
(Whole Body ROI)

DISCUSSION

With the rapid surge and heterogeneity of C-ARDS cases world-
wide, the medical profession s putting its efforts to describe the
subgroups of patients with different clinical and biological char-
acteristicsand treatmentresponses.

Apart from hypoxemia, in rare COVID-19 pneumonia cases, IPS
may occur in perfused non-aerated lung areas secondary to
pulmonary vessel dilatation, without intracardiac shunt on
bubble TTE.* In a study, Masi P et al.” detected IPS in 12 out of 60
critically ill patients with confirmed C-ARDS on bubble TTE. It
emphasises the concern for looking into the possibility of a
pulmonary shunt in cases with unexplained hypoxemia that
gets exacerbated in an upright position, a condition known as
platypnea-orthodeoxia syndrome. The possible causes of this
syndrome areintra-cardiac shunt, pulmonary parenchymal V/Q
mismatch, idiopathic pulmonary hypertension, long-standing
lung disease, and pulmonary arteriovenous shunts, leading to
thetransientrighttoleftshunt.’

Onlung perfusion scintigraphy, extra-pulmonary accumulation
of MAA occurswhenthetracerbypassesthelungsduetorightto
left cardiac or pulmonary shunt. The abnormal tracer uptake on
pulmonary perfusion scintigraphy in brain, kidneys, liver and
spleen without free pertechnetate in the thyroid is typical of
righttoleftshunt.

Right-to-left pulmonary shunt due to microscopic angiopathy is
a rare manifestation of C-ARDS. Lung perfusion nuclear
imaging confirms this diagnosis noninvasively.
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