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ABSTRACT

Introducion: Kearns-Sayre syndrome (KSS) is a very rare multisystem mitochondrial disease that occurs before
the age of 20 and is characterized by a typical clinical triad: progressive external ophthalmoplegia with ptosis,
pigmentary retinopathy and cardiac conduction abnormalities, including heart block. Other clinical manifestations
may also include muscle weakness, symptoms of neurological dysfunction such as cerebellar ataxia, impaired
intellectual and cognitive function, sensorineural hearing loss and neuropathy, various endocrine abnormalities,
nephropathy, and dental anomalies. Case Report: Female patient, 62 years old, with heart disease using a
bicameral pacemaker, type Il diabetic, sedentary, with KSS, was admitted in Goiania, Goias on 05/06/2024 after
desaturation and decreased level of consciousness, being diagnosed with pneumonia in the emergency room.
She was intubated and maintained on mechanical ventilation until May 16th and then a tracheostomy (TQT) was
performed. After the TQT, the patient was already in the infirmary bed (with TQT in a tent) where the patient’s
pulmonary investigation was continued with bronchoscopy under light sedation (midazolam, propofol and
fentanyl). After the procedure, the patient was kept in the post-anesthesia recovery room for approximately
sixty minutes and taken to the infirmary bed. Approximately six hours after bronchoscopy, the patient began to
experience desaturation, cyanosis of the extremities and central region, and a lower level of consciousness. She
was taken to the ICU and maintained on BIPAP support. Bronchoscopy result was negative. During her stay in
the ICU, she was diagnosed with two bacterial pneumonias and one viral pneumonia due to Influenza A. The TQT
was changed on 06/04/24 and 06/17/24. On 06/19/24, the patient underwent gastrostomy under light sedation
using fentanyl 15 mcg, midazolam 3 mg, ketamine 5 mcg without complications and was subsequently sent to the
ICU, where she remained without adverse events. Discussion: KSS is a rare mitochondrial disease that is difficult
to diagnose early. Little is known about the behavior of the disease in the face of surgical procedures, which is
why itis a challenge. In patients diagnosed with KSS, toxic mitochondrial medications should be avoided, such as
propofol, aminoglycosides, linezolin, metformin and nucleoside analogues.
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INTRODUCTION

Kearns-Sayre syndrome (KSS) is a very rare multisystemic mitochondrial disease that occurs before the
age of 20 and is characterized by a typical clinical triad: progressive external ophthalmoplegia with ptosis,
pigmentary retinopathy, and cardiac conduction abnormalities, including heart block'2. Other clinical
manifestations mayinclude muscle weakness, dysfunction such as cerebellar ataxia, impaired intellectual and
cognitive function, sensorineural hearing loss, and neuropathy, along with various endocrine abnormalities,
nephropathy, and dental anomalies'3#*

Mitochondrial disorders result from mutations in mitochondrial DNA (mtDNA) or nuclear DNA (nDNA).
Each human cell, except mature cells, contains between 500 to 6.000 mitochondria, and each mitochondrion
contains one to fifteen copies of mitochondrial DNA>®. The number of mtDNA copies differs significantly
between cell types and tissues and depends on energy demands. During reproduction, only maternal
mitochondria are inherited. Mitochondrial DNA is a double-stranded molecule of 16 kilobases that encodes
13 proteins essential for oxidation/phosphorylation, 22 types of tRNA, and 2 types of rRNA”.

ChronicProgressive External Ophthalmoplegia (CPEO)is the most common manifestation of mitochondrial
diseases and is characterized by progressive, symmetrical bilateral changes, ptosis, and reduced ocular
motility. CPEO can be isolated or accompanied by a clinical picture characteristic of systemic involvement
in mitochondrial dysfunction (CPEO plus syndrome). The global prevalence of CPEO is unknown; however,
the incidence of CPEO is 1-2 per 100.000. In the UK cohort database, the estimated prevalence of CPEO
recorded was 1 in 30.0008.

In 90% of cases, Kearns-Sayre Syndrome (KSS) is caused by large-scale, spontaneous, heteroplasmic
mitochondrial DNA (mtDNA) deletions that occur at the germline level during embryonic development,
ranging from 1.1 to 10 kb*'™. Rarely, point mutations, single nucleotide deletions, mtDNA duplications, as
well as exclusions or multiple mtDNA deletions and nuclear gene defects predisposing to multiple deletions
are identified as causative of KSS''2, The mtDNA rearrangements typically affect the coding of respiratory
chain protein genes and a large number of various tRNAs. These rearrangements impair oxidative
phosphorylation, resulting in reduced energy production in mitochondria and leading to dysfunction of
many tissues, especially those with high energy demands#*'2,

Considering our experience in anesthetizing a patient with Kearns-Sayre Syndrome (KSS), the objective
of this study is to gather data from the literature on KSS related to procedures performed by fellow
anesthesiologists and their respective experiences, as well as the adverse effects of commonly used
anesthetic drugs in the context of the patient’s condition.

CASE REPORT

Female patient, 62 years old, with a history of heart disease and a bicameral pacemaker, type Il diabetes,
sedentary lifestyle, and Kearns-Sayre Syndrome, was admitted to a hospital in Goiania on 05/06/2024 after
desaturation and decreased level of consciousness. She was diagnosed with pneumonia in the emergency room.
The patient was intubated and remained on mechanical ventilation until 05/16, at which point a tracheostomy
was performed. The patient progressively improved with respiratory recovery and was discharged to the ward.

In the hospital room, the patient was under a tracheostomy with oxygen supportvia a tent, and the pulmonary
investigation was ongoing with the performance of a bronchoscopy under light sedation (midazolam, propofol,
and fentanyl). After the procedure, the patient was maintained in the post-anesthesia recovery room for about
sixty minutes and then transferred back to the hospital room. About six hours after the bronchoscopy, the
patient started showing desaturation, cyanosis of the extremities and centrally, and a decrease in the level of
consciousness.

She was transferred back to the ICU and maintained on non-invasive ventilation support with two levels of
pressure (Bilevel). The result of the bronchoscopy was negative. During her hospitalization in the ICU, she was
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diagnosed with two bacterial pneumonias and one viral pneumonia caused by Influenza A. The tracheostomy
was changed on 06/04/2024, and 06/17/2024.

During her hospitalization, 06/19/2024, the patient underwent a gastrostomy under light sedation using 15
mcg of fentanyl, 3 mg of midazolam, and 5 mcg of ketamine, without any complications. She was subsequently
transferred to the ICU, where she remained without adverse events.

DISCUSSION

A 50-year-old female patient with uterine cancer undergoing radiotherapy developed radiation cystitis
and urelittle is still known about Kearns-Sayre Syndrome (KSS) in the context of surgical procedures,
making it a challenge for anesthesiologists. In our case report, two different procedures were performed
with different sedations. In the first procedure, for the bronchoscopy, the sedation used included fentanyl,
propofol, and midazolam. In the second sedation, for the gastrostomy, fentanyl, midazolam, and ketamine
in low doses were used.

Kearns-Sayre Syndrome (KSS) is a multisystem mitochondrial disease, and patients should be advised
about medications that are toxic to the mitochondria, such as metformin, propofol, valproic acid,
aminoglycosides, linezolid, and treatments with nucleoside analogs' .

According to our case report, it is likely that the use of propofol during the first sedation led to central
cyanosis, desaturation, and a decrease in the level of consciousness. Although the use of propofol is generally
discouraged in patients with Kearns-Sayre Syndrome (KSS) due to mitochondrial dysfunction, Maddali et
al. used propofol continuously for sedation in a 14-year-old patient undergoing permanent pacemaker
implantation’. In that report, the patient did not experience complications from propofol use, unlike in our
case.

The discouragement of using mitochondrial-toxic drugs is unanimous*''4, However, adverse effects
such as propofol infusion syndrome are reported at very high concentrations, resulting in lactic acidosis'.

Propofol can also disrupt the mitochondrial permeability transition pore, leading to a decrease in
mitochondrial membrane potential and subsequent apoptosis. Additionally, the inhibition of free fatty acid
uptake into the mitochondria may be a causal factor for propofol infusion syndrome. Therefore, it has been
suggested that propofol may be toxic to mitochondria, and patients with mitochondrial disorders should
not receive propofol in high doses for extended periods’®.

Thus, after reviewing the literature and the experiences of each author regarding anesthetic procedures,
we cannot conclusively state that the complications in our patient during the first sedation were caused by
propofol. However, based on the literature, we recognize that drugs causing mitochondrial damage should
be avoided. Due to the lack of randomized clinical trials on Kearns-Sayre Syndrome (KSS), we maintain the
recommendation to avoid drugs with unknown pharmacodynamic effects.
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