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CASE REPORT

Could BiPAP Cause Air in the Right Atrium?

BiPAP Sag Atriyumdaki Havanin Nedeni Olabilir mi?

Burcu Akkok', Muhammed Ciftcioglu?, Akif Ozcan'’

Abstract

Ozet

Air embolism refers to the entry of air into the venous
or arterial system via direct conduction and pressure
difference. The most common causes are iatrogenic,
and are observed to be related to surgical and inva-
sive procedures. The consequences of air embolisms

depend on the air volume and the velocity of air entry.

The clinical presentations may vary from asymptomat-
ic course to shock. Emergency treatments include the
provision of hemodynamics, oxygen support and
positioning, and hyperbaric oxygen therapy in select-
ed cases. In the present study we investigate the
cause of the development of a venous air embolism
in a patient on bilevel positive airway pressure (BiPAP)
ventilation at home due to chronic respiratory failure
and resorption in the short term without hyperbaric
oxygen therapy.

Key words: Air embolism, BiPAP, latrogenic, Hyperba-
ric oxygen therapy.

Hava embolisi, havanin, direk ileti ve basing farki
yoluyla venéz veya arteryel sisteme girmesi olarak
taninlanmaktadir. En sik gérilen nedenleri iyatrojenik
olup yapilan cerrahi ve invazif islemlere bagli oldugu
gorilmistir. Hava embolisinin sonuglarn hava hac-
mine ve havanin girig hizina baghdir. Klinigi asemp-
tomatik seyirden soka giden tabloya kadar degisken-
lik gosterebilir. Acil tedavi yéntemi ise hemodinaminin
saglanmasi, oksijen destedi ve pozisyon vermedir ve
secili olgularda hiperbarik oksijen tedavisidir. Bu olgu
sunumunda  kronik solunum yetmezligi nedeni ile
evde bilevel porzitif hava yolu basinci (BiPAP) kullanan
hastada gelisen vendz hava embolisinin nedenlerini
ve hiperbarik oksijen tedavisi veriimeden kisa dé-
nemde rezorbe oldugunu géstermeyi amacladik.

Anahtar Sézcikler: Hava embolisi, BiPAP, lyatrojenik,
Hiperbarik oksijen tedavisi.
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Respiratory Case Reports

Air embolism is a potentially life-threatening event that
may occur within the venous or arterial system depending
on the entry site, and is a rare complication of invasive
medical or surgical procedures (1,2). The consequences
of air embolism depend on the amount of air entering the
bloodstream, the rate at which it enters and which blood-
stream (venous or arterial) it enters. Arterial air embolisms
can occur as a complication of lung biopsy, arterial cath-
eterization or cardiopulmonary bypass. Emergency man-
agement involves placing the patient in the high flow
oxygen and right lateral decubitus position. A venous air
embolism can occur during pressurized venous infusions
or catheter manipulation, and emergency treatment in-
volves placing the patient on high-flow oxygen and in the

left lateral decubitus and/or Trendelenburg position.

CASE

An 86-year-old male patient was admitted to the emer-
gency room with abdominal pain, dizziness, fainting and
short-term vision loss. He had a known diagnosis of hy-
pertension, diabetes mellitus and heart failure, and was
using BiPAP at home due to chronic respiratory failure.
Upon entry to the emergency room, his vital signs were
blood pressure, arterial 90/60 mmhg, and his room air
oxygen saturation, measured by pulse oximetry, was 92—
93%. The arterial blood gas examined revealed below 2
lt/min oxygen, PH: 7.5 PCO2: 46.7 mmHg PO2: 88
mmHg and Sp02: 98 %. Among the laboratory findings,
the leukocyte count was high, at 11000, CRP: 17 mg/L
(0-8) and Creatine 1.95 mg/dL. A computed tomography
(CT) guided pulmonary angiography was planned for the
pulmonary embolism, but when the calculated glomerular
filtration rate of the patient was low, a non-contrast com-
puted tomography was performed. In the resulting to-
mography, the left subclavian vein, the vena cava at the
level of the thoracic inlet, the right atrium and the pulmo-
nary truncus were leveled, and the linear air spaces in the
anterior neighborhood of the right main pulmonary artery
and findings were suggestive of pulmonary fibrosis (Figure
1) Air volume was calculated as 7-8 mL, although no air
spaces were observed in the left pulmonary artery, or in
the pulmonary artery segment and the subsegment
branches. Cardiology consultation was requested for the
patient for the assessment of cardiac functions, and the
ejection fraction was calculated as 50-55%. Abdominal
and cranial tomographies were also performed on the
patient with suspected air embolism, but no pathology
was detected. The patient was taken to the internal inten-

sive care unit for close follow-up. Inotropic treatment was
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started due to a hypotensive course. Oxygen was given
through a mask, and the patient was placed in the left
lateral decubitus position. A control thoracic CT taken
three days later revealed the air areas to have markedly
resorbed (Figure 2). During follow-up, inotropic treatment
was terminated after the patient progressed to normoten-

sive.

DISCUSSION

Air embolisms can develop on the venous or arterial side
of the circulatory system. Generally, venous air embolism
can be well tolerated. In humans, 200-500 mL of air
given at 100 ml/sec has been defined as acutely fatal
(—3-5 ml/kg) (3). Which pathway arises depends largely
on the volume of gas deposited in the right ventricle. If
the embolism is large (about 5 ml/kg), there may be a
complete outlet obstruction due to the inability to de-
tension the ventricular wall from the right ventricle. This
can lead rapidly to right-sided heart failure and sudden
cardiovascular collapse. Less volume venous air embo-
lism, on the other hand, may lead to a decrease in cardi-
ac output, hypotension, myocardial and cerebral ische-
mia, and even death. The entry of air into pulmonary
circulation may cause pulmonary vasoconstriction, the
release of inflammatory mediators, bronchoconstriction,
and an increase in ventilation/perfusion mismatch. (2)
The measured air embolism in our case was calculated as
7-8 mL. The adverse effects of air embolism depend
heavily on the volume of the embolism and its delivery
rate, with small acute volumes being generally well toler-
ated, while larger volumes have significant effects on the
cardiovascular, pulmonary and cerebral systems. Upon
admission, the patient presented here complained of
dizziness, abdominal pain and short-term vision loss. No
neurological pathology was identified upon examination.
In previous studies air embolism is most often attributed
to sitting position operations, neurosurgical interventions,
varicose surgery, gynecological interventions, central
venous catheter insertion or air in fluid sets, hemodialysis
or high-pressure mechanical ventilation applications (2).

Figure 1: Air spaces leveled in the pulmonary trunk and right atrium
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Figure 2: Control lung tomography after 3 days

When the current case was questioned, no history of
intervention was ascertained. Although there are cases
with air embolism after high-pressure mechanical ventila-
tion applications, a case of cerebral embolism after BiPAP
use has been detected in the literature. (4-7) Previous
studies have reported the application of positive end-
expiratory pressure (PEEP) for the prevention of air embo-
lisms (2,8). Since the patient in the present study was not
detected with subcutaneous emphysema or pneumome-
diastinum, the air embolism was not attributed to the use
of BiPAP. Following an evaluation, it was thought that the
air may have developed iatrogenically during the routine
vascular access upon entry to the first emergency room,
and since the embolism amount was not too much and
the clinical course did not worsen, the patient was fol-
lowed up with mask oxygen, and the embolism was sub-
sequently resorbed after 3 days.

CONCLUSION

Air embolisms are mostly attributable to iatrogenic rea-
sons, and are a clinical condition that can change their
clinical course depending on the duration of entry and
the quantity of air. Air embolisms should be considered in
cases of unexplained dyspnea, hypotension and neuro-
logical symptoms, and the necessary examinations and
treatments should be planned accordingly.
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