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ABSTRACT 

The anesthetic implications of caring for patients with mitochondrial myopathies (MM) are not well defined, and the 
few case reports that have been published are contradictory. Local anesthetics particularly have the potential to worsen 
neuromuscular manifestations via direct effects on mitochondrial bioenergetics. Here we describe the anesthetic man-
agement of a patient with chronic progressive external ophthalmoplegia (CPEO) in which a sciatic nerve block with 
ropivacaine and prilocaine was performed and review the available related literature. 
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1. Introduction 

Mitochondrial toxicity by pharmacological compounds is 
a cause of myopathies and cardiomyopathies. Undesir-
able effects of several drugs including anticonvulsants, 
psychotropics, cholesterol medications, analgesics and 
anti-inflammatory pain relievers have been reported [1]. 
Local anesthetics exhibit a negative effect on mitochon- 
drial energy metabolism and may cause severe adverse 
reactions in patients suffering from a mitochondrial myo- 
pathy. We describe the perioperative anesthetic man-
agement and pain management of a patient with chronic 
progressive external ophthalmoplegia scheduled for com- 
plex forefoot and ankle surgery. The use of ropivacaine 
in combination with prilocaine for peripheral nerve block 
in such a patient has not been previously reported. 

2. Case Report 

Informed consent was obtained to publish this case report. 
A 60-year-old woman with history of chronic progressive 
external ophthalmoplegia (CPEO) presented for a com-
plex forefoot and ankle surgery. According to her medi-
cal history, she had no major acute or chronic illnesses. 
She had a known allergy to penicillin and nickel and 
class I obesity (body mass index: 32). CPEO was primar-
ily diagnosed in 1990 by muscle biopsy and was recon-
firmed in 1994 with no evidence of cerebral or cardiac 

manifestations (Friedrich-Baur-Institute, Ludwig Maxi-
milians University Munich, Germany). At that time, the 
patient had complained of progressive bilateral ptosis and 
diplopic images. A myoadenylate deaminase (MAD) de- 
ficiency was ruled out by molecular genetic testing. 
Ptosis surgery was performed. Advancing difficulties in 
walking were reported. No history of cardiac dysrhyth-
mia was reported. The patient had recently been taking 
Coenzyme Q10 and L-Carnitine. Preoperative routine la- 
boratory parameters (full blood count, sodium, potassium, 
calcium, international normalized ratio [INR], creatinine, 
blood urea nitrogen [BUN], glomerular filtration rate 
[GFR], blood glucose level, c-reactive protein [CRP]) 
were in the normal range, and chest X-ray and electro-
cardography (ECG) showed no abnormalities. 

We planned for total intravenous anesthesia (propofol, 
remifentanil) and sciatic nerve block for perioperative 
pain control. Flunitrazepam (0.5 mg) was given as pre- 
medication. Pulse oximetry, continuous electrocardio-
gram, and arterial blood pressure were monitored. In an 
ultrasound-guided posterior approach in the lateral decu-
bitus position combined with a stimulation technique 
(Stimuplex D., B. Braun, Germany), the distal sciatic 
nerve was identified and 400 mg prilocaine (20 ml Xy-
lonest® 1% + 10 ml Xylonest® 2%, AstraZeneca, Ger-
many) and 150 mg ropivacaine (20 ml Naropin® 7.5 
mg/ml AstraZeneca, Germany) were administered via a 
single shot technique. General anesthesia was induced 
with 130 mg propofol after remifentanil infusion was  *Corresponding author. 
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started at 0.5 µg/kg/min. A laryngeal mask size 4 (LMA 
SupremeTM, LMA, Germany) was inserted to facilitate 
mechanical ventilation with a mixture of air and oxygen 
(50:50). Anesthesia was maintained with controlled infu-
sion of propofol (3 - 5 mg/kg/h) and remifentanil (0.05 - 
0.1 µg/kg/min). No muscle relaxation was necessary. 
Arterial blood pressure, heart rate, percutaneous hemo-
globin oxygen saturation, end-tidal carbon dioxide con-
centration, and body temperature remained stable through-
out the procedure. The duration of surgery was 130 min, 
and the propofol and remifentanil infusion were discon-
tinued at the completion of skin suturing. The patient 
started breathing spontaneously and was awake 10 min 
later. The immediate pain scale was <4 on the numeric 
rating scale (NRS-11). The patient was continuously 
monitored in the anesthetic recovery room for an addi-
tional 10 hours. No supplemental analgesics were re-
quested for the next 9.5 hours after the sciatic nerve 
block was performed. The blockade resolved completely, 
and there was no residual sensory or motoric deficiency 
after 11 hours post induction of anesthesia. Piritramide 
(Dipidolor®, Janssen-Cilag, Germany) was used safely to 
treat further postoperative pain. The patient remained in 
the hospital for 12 days after surgery. The patient was 
doing well 2 months after surgery without any evidence 
of aggravation of the neuromuscular problems. 

3. Discussion 

The mitochondrial myopathies (MMs) consist of a het-
erogeneous group of disorders caused by structural and 
functional abnormalities in mitochondria leading to the 
involvement of the nervous system and muscles as well 
as other organ systems [2]. There might be an increased 
susceptibility for malignant hyperthermia (MH) [3]. On 
one hand, MH has been described in at least one case in a 
patient with MM [4]. On the other hand, there are MM 
cases in which patients received MH-triggering sub-
stances that did not lead to any complications [3,5]. Pri-
mum non nocere we planned a nontriggering anaesthetic 
technique with propofol and remifentanil infusions [6]. 
We chose a lactate-free, balanced crystalloid (Jonosteril®, 
Fresenius Kabi, Germany) in order to avoid an iatrogenic 
lactate load due to the use of Lactated Ringer’s solution 
[7]. Local anesthetic (LA) exhibits mitochondrial toxicity 
[1,8], and thus, its safe application in patients with MM 
remains unclear. Bupivacaine, levobupivacaine, and ro- 
pivacaine decrease mitochondrial energy metabolism by 
uncoupling oxidative phosphorylation in mitochondria 
and enhance sarcoplasmic reticulum Ca2+ release [9]. 
They may further induce myotoxicity in isolated muscle 
fibers [10,11]. In one patient with MM, Maslow and 
Lisbon performed spinal anesthesia using hyperbaric 
tetracaine [12], a potent LA of the ester group. The pa-  

tient initially had decreased balance when walking and 
mild decreased sensation of the right foot. Finsterer re-
ported a diffuse weakness, reduced tendon reflexes, ab-
sent patellar tendon reflexes, and subclonic achilles ten-
don reflexes as severe adverse reactions on infiltration of 
the submandibular nerve with the amide LA articaine in a 
patient with a respiratory chain disorder [13]. These 
findings could be the effect of the LA or may be of mul-
tifactorial cause. The disturbance of lactate or glucose 
levels resulting from defects in the respiratory chain ne-
cessitating anaerobic metabolism of glucose could dete-
riorate neuromuscular weakness. Furthermore, inade-
quate oxygen balance, unstable cardiovascular function 
and electrolyte shifts as a result of lactic acidosis are po-
tential causes for the observed worsening neuromuscular 
manifestations in MM [14]. In our case, no neurologic 
deficit was noticed, and the sensibility and measurement 
of crude strength in arms and legs gained preoperative 
baseline parameters. Postoperative mobilization was pos-
sible in a timely manner. The interval to complete recov-
ery from sciatic nerve block was in the typical time 
frame for the long-acting amid LA ropivacaine [15]. Us-
ing ropivacaine instead of bupivacaine seems to have 
advantages in patients with MM because mitochondrial 
energy metabolism and ATP synthesis are less inhibited 
by ropivacaine than by bupivacaine or levobupivacaine 
[16]. The lower lipid solubility of ropivacaine is thought 
to be responsible for the lesser dose-dependent effects on 
mitochondrial bioenergetics [17]. 

4. Conclusion 

This uneventful recovery from distal sciatic nerve block 
with no observed side effects might provide the first evi-
dence that the use of prilocaine and ropivacaine at stan-
dard clinical dosages for peripheral nerve block is safe in 
patients with CPEO. As reported before, total intrave-
nous anesthesia (propofol, remifentanil) is a safe choice 
for these patients. 
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