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Abstract Mitochondrial Myopathy is a rare pathology caused by a defect in the mitochondrial
DNA metabolism, leading to defects in the formation of adenosine triphosphate, in the Krebs
citric acid cycle, fatty acid oxidation and oxidative phosphorylation. It is manifested by exer-
cise intolerance, muscle fatigue on small efforts, muscle weakness, tachycardia, and difficulty
breathing. There are few case reports on the operative management of adult patients suffering
from mitochondrial myopathy. With this report, we intend to describe the anesthetic manage-
ment of a patient with mitochondrial myopathy who underwent laparoscopic gastroplasty and
outline some anesthetic considerations about this pathology.
Gastroplasty
© 2020 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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itochondrial myopathies comprise a large heterogeneous
roup of neuromuscular disorders resulting from primary

itochondrial respiratory chain dysfunction, causing dam-

ge to energy metabolism.1,2
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Although many different anesthetic techniques have
een successfully used in these patients, there are reports of
erious complications occurring during and after exposure to
nesthesia. Tissues that require high energy are exclusively
ependent on the energy released by mitochondria and,
herefore, have the lowest threshold to exhibit symptoms
f mitochondrial disease.1

We describe the perioperative anesthetic management

f a patient with mitochondrial metabolic myopathy under-
oing videolaparoscopic gastroplasty and discuss important
nesthetic considerations regarding this rare condition.
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RMN, female, 48 years old, caucasian, suffering from mito-
hondrial myopathy, weighing 112 kilos, 1.65 meters tall,
ody Mass Index (BMI = 41). The patient reported onset
f myopathic symptoms after performing general intra-
enous anesthesia with propofol for cholecystectomy 8 years
go. Weeks after the surgery, she noticed difficulty in
exing her arm, fatigue after great efforts, muscle pain,
eadache, tachycardia accompanied by sweating and diar-
hea. Six years ago, she underwent a muscle biopsy showing:
parse muscle necrosis with macrophagy and subsarcole-
al mitochondrial proliferation, and intrasarcoplasmic lipid

ccumulation.
The patient had the following comorbidities: obe-

ity, depression, Hashimoto’s thyroiditis, superficial pur-
ura, hypercholesterolemia, systemic arterial hyperten-
ion (SAH), and tendonitis in the lower limbs. Former
moker quit 25 years ago. Regarding the treatment
f myopathy, the patient took L-Carnitine (2 g.day-1),
itamin E (800 mg.day-1), Vitamin C (1 g.day-1), Coen-
yme Q10 (100 mg.day-1), Risoflavin (50 mg.day-1), Prega-
alin (150 mg.day-1), Cyclobenzaprine (10 mg), Citoneurin
000 (thiamine nitrate 100 mg + pyridoxine hydrochloride
00 mg + cyanocobalamin 5,000 mcg.day-1). Regarding the
reatment of SAH, the patient took ramipril (5 mg.day-1).

She has been undergoing epidural block anesthesia for
0 years due to cesarean section and spinal anesthesia for
6 years for second cesarean section and tubal ligation. She
lso underwent general anesthesia for cholecystectomy. She
eports an episode of seizure after the childbirth of his first
on and was reversed with intravenous Diazepam 10 mg. Dur-
ng the second cesarean section, she reported having severe
ain during the procedure, even under spinal anesthesia.

Recently, the patient underwent laparoscopic gastro-
lasty in order to reduce obesity. The patient underwent

cardiopulmonary evaluation, where no electrocar-
iographic, echocardiographic, or physical examination
hanges were found. The patient has good preoper-
tive functional capacity. Regarding the classification
f the clinical scenario by the American Society of
nesthesiologists, the patient was classified as ASA III. Pre-
perative laboratory tests showed: leukocytes (8,400 mm3),
eutrophils (6,669.6 mm3), hemoglobin (14.5 g.dL-1), hema-
ocrit (42.4%), platelets (68,000 mm3), Reactive Protein C
RCP) (3.54 mg.dL-1) and potassium 4.2 mmoL.L-1.

On admission to the operating room, she was eup-
eic, normal-colored mucosa, acyanotic, anicteric, and
emodynamically stable. Physical examination showed good
outh opening, Mallampati 2, with no predictors of dif-
cult airway. In the operating room, she was monitored
ith pulse oximeter, cardioscope, noninvasive blood pres-

ure, Train-Of-Four (TOF) monitoring, and Bispectral Index
BIS) brain function monitoring. General anesthesia was
nduced with 0.05 mg.kg-1 of midazolam, 4 mcg.kg-1 of fen-
anyl, 0.5 mcg.kg-1 of ketamine, 0.2 mg.kg-1 of etomidate,
nd 1 mg.kg-1 of rocuronium. Orotracheal intubation was
erformed without complications with a 7.5 mm tube and

onnected to the gas analyzer. Mechanical ventilation was
djusted with the following ventilatory parameters: Tidal
olume = 600 mL; Respiratory Frequence = 12 irpm; Intratho-
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acic Pressure of 22 cmH2O. Dexmedetomidine was also used
n 10 min --- only induction (0.6 mcg.kg-1) --- and maintenance
ith sevoflurane 1%---2%.

During surgery, the patient had 99% of oxygen saturation,
xpired carbon dioxide ranging from mmH2O to 35 mmH2O,
ith a body temperature of 36.5 ◦C, adequate TOF and BIS
etween 35---55.There were no great blood pressure or heart
ate oscillations, being the patient maintained in the anes-
hetic plane only with the above mentioned agents. There
ere no intraoperative complications, being administered
ndansetron 8 mg, dipyrone 2 g, parecoxib 40 mg and dexam-
thasone 4 mg at the end of surgery. The surgical procedure
asted 90 minutes and the anesthetic procedure 110 minutes,
eing the patient extubated immediately after the use of
ugammadex 100 mcg, with 100% TOF and 95 BIS. Five min-
tes after extubation the patient was awake, conscious,
ucid, time and space oriented, without pain, respiratory or
otor deficit complaints. She was referred to the Intensive
are Unit (ICU).

The postoperative period was uneventful, the patient
as hemodynamically stable, afebrile, and breathing eup-
eic. In the immediate postoperative period, laboratory
ests were requested: leukocytes (10,600 mm3), neutrophils
9,222 mm3), hemoglobin (4.2 g.dL-1), hematocrit (38.8%),
latelets (162,000 mm3), Prothrombin time (14.6 seconds),
rothrombin Activity (79%), International Standardized Ratio
1.16), Activated Partial Promtrobin Time (25.8 seconds).
hroughout the hospitalization period, the parameters
emained within normal range.

After 72 hours in the ICU she was discharged to the ward
nd on the 7th postoperative day, discharged from hospital
ithout reports of paresthesias or motor deficits. Until 4
eeks after the surgical procedure had not presented new

ymptoms of his disease.

iscussion

itochondrial myopathy is a rare condition that is particu-
arly important in the anesthetic- surgical context because
t causes varied organ dysfunctions. Patients with mitochon-
rial diseases often have metabolic dysfunction and heart
roblems such as reduced heart function, hypertrophic car-
iomyopathy, and conduction disorders. Anesthetic effect
ay cause respiratory depression, lactic acidosis and muscle

atigue.1

It is important to avoid circumstances that require
etabolic demand such as prolonged fasting, hypoglycemia,
ostoperative nausea and vomiting, hypothermia, acidosis,
nd hypovolemia. Due to the difficulty of these patients
n lactate metabolism, 0.9% saline or lactate-free Ringer’s
hould be administered.1,2 As per the patient’s preoperative
ardiopulmonary evaluation, the presence of diseases was
ot found; therefore, we chose not to carry out invasive
rterial monitoring as it is more comfortable for the patient
nd to avoid possible complications, especially infection
f the puncture site. However, immediate intraoperative
nd postoperative gasometric analyzes were performed and

ydration by PlasmaLyte was chosen.

Anesthetic induction and surgical stress generate an
ncrease in abnormal metabolites that may exacerbate
yopathic symptoms. Some studies indicate that patients
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uffering from malignant hyperthermia-related myopathies
equire anesthesia without triggering agents, which means
trictly avoiding succinylcholine and volatile substances.
owever, there is no genetic link established between the
henotype and a genotype associated with malignant hyper-
hermia, which makes its association a controversial point.3

Essentially, all general anesthetics depress mitochondrial
unction. Volatile anesthetics decrease oxidative phosphory-
ation and depress breathing. Each class, however, depresses
reathing to varying degrees. Isoflurane and desflurane
epress the ventilatory response to CO2 more than sevoflu-
ane. Sevoflurane and desflurane cause more direct muscle
elaxation than isoflurane. From the ventilation point of
iew, sevoflurane appears to be advantageous in patients
ith mitochondrial defects. Propofol infusion syndrome

s a rare but lethal complication in patients undergoing
ong-term, high-dose propofol infusion. Propofol acts on
itochondria by inhibiting multiple electron transport chain

omplexes and fatty acid transport and it seems likely that
ome patients suffering from mitochondrial defects may be
usceptible to adverse drug reactions. However, it is not
nown whether the patients suffering from mitochondrial
isease are more likely to have the syndrome.1

Triggerless agents such as propofol, barbiturates, eto-
idate, benzodiazepines, opioids, nitrous oxide, xenon,

on-depolarizing muscle relaxants can be safely used.
etamine is also often very useful in these situations.
lthough several techniques have already been successfully
sed, there is no consensus on the ideal anesthetic tech-
ique for these patients.4

In our patient, we performed previous oxygenation for
ne minute with spontaneous ventilation under mask and
pted for rapid sequence intubation with rocuronium to
eplace succinylcholine. However, a mistake was made when
alculating the rocuronium and a sub-dose of the medication
as administered, but fortunately, this did not pose a risk

o our management and the patient. The use of rocuronium
as one major advantage: any remaining muscle paralysis,

an be safely and effectively antagonized by sugammadex.2

It has been observed that in some types of myopathy,
ropofol can trigger major adverse effects. In addition,
ur patient has an unfavorable history of using propofol in

89
iology 2021;71(1) 87---89

revious cesarean surgery. Therefore, the team opted to use
tomidate as it is regarded less harmful. Advantages have
een observed in patients with mitochondrial diseases with
he use of sevoflurane, as it offers safety in muscle relax-
tion and depression of the respiratory pattern.2 Therefore,
e chose to maintain sevoflurane anesthesia.

The complications of bariatric surgery are varied. From
he anesthetic point of view, pulmonary complications,
hromboembolism and hemorrhage are the most common.5

e observed in our case that the patient evolved without
omplications, being discharged in the 7th postoperative day.
p to 4 weeks after the surgical procedure, the patient had
o new symptoms of the disease.

Mitochondrial myopathy is a rare disease with potential
ostoperative motor dysfunction. Anesthetic procedures are
ecisive and will result in potential complications. A thor-
ugh preoperative evaluation, a multidisciplinary approach
nd careful consideration of the function of the organs
nvolved are essential. Although historically the result is
hallenging, we should not allow the scarcity of studies to
nfluence the negative prognosis linked to this disease.
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