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Sustained mitochondrial damages in
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Abstract
Background: Propofol infusion syndrome (PRIS) is rare but possibly lethal. Mitochondrial damage is
suggested as a potential pathogenesis. However, investigations on the mitochondrial damages in
cardiomyocytes in patients with PRIS are insu�cient.

Case presentation: A 20-year-old man with Guillain-Barré syndrome had propofol administration for
sedation. On day 13, he had hypotension with ST elevation in electrocardiogram, acute kidney injury,
hyperkalemia and severe rhabdomyolysis. He was transferred to our ICU on suspicion of PRIS.
Administration of noradrenaline and hemodialysis were initiated, and fasciotomy was required for PRIS-
rhabdomyolysis. He gradually recovered and was discharged from the ICU on day 30. On day 37, he
repeatedly presented sinus bradycardia and conduction disturbance eventually requiring temporary
pacing. Cardiac 18F-�uorodeoxyglucose positron emission tomography (18F-FDG PET) on day 67
demonstrated heterogeneous 18F-FDG uptake in left ventricle. Electron microscopic investigation of the
endomyocardial biopsy on day 75 revealed abnormal �ndings in the mitochondria of the cardiomyocytes
including myelinization of the cristae. He was discharged with normal cardiac function without
arrhythmia on day 192.

Conclusions: This is a case of PRIS with evidence of mitochondrial damage in both morphological and
functional aspects. Sustained mitochondrial damage may be a therapeutic target beyond the initial
therapy of discontinuing propofol administration.
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Background
Propofol is extensively used in the intensive care units (ICU) for sedation. Propofol infusion syndrome
(PRIS) is rare but a potentially lethal adverse event [1]. Here we report a severe case of PRIS.

Case Presentation
A 20-year-old man, who previously had been healthy, was admitted for the treatment of Guillain-Barré
syndrome. On day 6, he required mechanical ventilation due to progressive muscle weakness; propofol
(3.5 mg/kg/hour) was administered for 5 days for sedation. On day 13, he had hypotension with
abnormal electrocardiogram �ndings (ST elevation in II, III, and aVF), acute kidney injury, hyperkalemia
and severe rhabdomyolysis (serum creatinine phosphokinase, 271,700 IU/L). He was transferred to our
ICU on suspicion of PRIS. Administration of noradrenaline (0.3 microgram/kg/min) and hemodialysis
were initiated, and fasciotomy was required for compartment syndrome of lower legs due to PRIS-
rhabdomyolysis. He gradually recovered from cardiac and renal dysfunction and was discharged from
the ICU on day 30. On day 37, he repeatedly presented sinus bradycardia and right bundle branch block
eventually requiring temporary pacing, with �nding of pericardial effusion on echocardiography. Detailed
examination including cardiac 18F-�uorodeoxyglucose positron emission tomography (18F-FDG PET) was
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conducted to evaluate whether these late phase cardiac events were related to PRIS. Cardiac 18F-FDG
PET on day 67 demonstrated heterogeneous 18F-FDG uptake in left ventricle (Figure 1). Electron
microscopic investigation of the endomyocardial biopsy on day 75 revealed abnormal �ndings in the
mitochondria of the cardiomyocytes including myelinization of the cristae (Figure 2). He was discharged
with normal cardiac function without arrhythmia on day 192.

Discussion And Conclusions
Mitochondrial damage is suggested as a potential pathogenesis of PRIS [2, 3]. Mitochondrial damage
was observed as a morphological �nding in an electron microscopic evaluation of the heart in an autopsy
case of PRIS [4]. Similarly, mitochondrial damage was observed in the endomyocardial biopsy two
months after the onset in the present case. Mitochondrial damage can also be detected as a functional
impairment of fatty acid utilization with alternatively increased glucose utilization [5]. The uptake of a
glucose analog (18F-FDG) in left ventricle on day 67 (Figure 1) in the present case implies a shift in the
energy substrate of cardiomyocytes from fatty acid to glucose, suggesting mitochondrial damage. To the
best of our knowledge, this is the �rst to report a case of PRIS with evidence of mitochondrial damage in
both morphological and functional aspects. Sustained mitochondrial damage may be a therapeutic
target beyond the initial therapy of discontinuing propofol administration.

Abbreviations
ICU=intensive care units

PRIS=Propofol infusion syndrome

18F-FDG PET =18F-�uorodeoxyglucose positron emission tomography
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Figures

Figure 1

18F-�uorodeoxyglucose positron emission tomography 18F-�uorodeoxyglucose positron emission
tomography showed heterogeneous 18F-FDG uptake in left ventricle.
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Figure 2

Electron microscopic investigation of endomyocardial biopsy Electron microscopy revealed mitochondrial
myelinizations of the cristae in cardiomyocyte. Arrows indicate cardiomyocytes with the mitochondrial
injury.

Supplementary Files



Page 7/7

This is a list of supplementary �les associated with this preprint. Click to download.

supplement1.pdf

https://assets.researchsquare.com/files/rs-150/v1/supplement_1.pdf

